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Foreword

Foreword
Recent years have witnessed the concept of Digital Preservation gathering momentum due to
the dynamic and evolving face of technology. Technology obsolescence is one of the biggest
threats envisaged by Digital Preservation Experts. The lessons from our past have not only
made us cautious, but also pointed us in the right direction to evolve digital preservation
strategies that can stand up to both the vagaries of time and technology.
This Study Report on National Digital Preservation Programme comes at an opportune
moment, as our empowered nation prepares to lead the digital revolution. With the vast
amount of data being generated on a daily basis, it is expected that the Study Report shall
pave the way for a standard set of guidelines to ensure long term preservation of our valuable
data.
It gives me great pleasure to present the Study Report on National Digital Preservation
Programme. I am indebted to Dr A K Chakravarti, Chairman of the Expert Committee for
steering the project and providing his valuable insights. I would also like to acknowledge the
contribution of Dr Dinesh Katre, Programme Coordinator, Human Centred Design and
Computing Group, C‐DAC, who took up the mantle of Principal Investigator and played a
pivotal role in shaping the Study Report on National Digital Preservation Programme. My
sincere thanks to the members of the Expert Committee for their contributions, which are the
primary building blocks of the Study Report.
I sincerely appreciate the efforts of the Expert Committee for preparing the Study Report on
National Digital Preservation Programme, and I am hopeful and confident that it shall meet the
expectations of all stakeholders and their diverse domains. On that note, I would applaud the
role of the Department of Information Technology, Government of India in taking a serious
and proactive view on the subject, and initiating the National Digital Preservation Programme.
I would also request the Department of Information Technology, Government of India to take
cognizance of the extensive recommendations of the Study Report towards evolving the
framework of our National Digital Preservation Programme.
Lastly, I would like to point out that the success of the National Digital Preservation
Programme will rest not upon a few, but a multitude of stakeholders spanning multiple
verticals. Adherence to standards and guidelines will mark the beginning of this initiative, and
will lead to an ecosystem that will ensure that data remains secure, relevant and accessible
over the years. Centre for Development of Advanced Computing (C‐DAC) has been one of the
key contributors in this domain and I am sure, will be called upon by the Department of
Information Technology, Government of India to play an important role in the National Digital
Preservation Programme as it evolves.

Rajan T Joseph
Director General, C‐DAC
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Preface
In order to gather the requirements of digital preservation across various domains, C‐DAC
constituted an expert group comprising of archivists, technical experts and stakeholders from
various organizations across the country. Initially, the members of this group were asked to
submit position papers stating the challenges of digital preservation faced by their
organizations and the necessary actions that need to be taken. Structured questionnaires were
prepared for different domains and sent across to all expert group members so as to capture
relevant information for this report.
A national meet of the expert group was organized at Pune on May 20‐21, 2010 during which
the members were given an opportunity to present their position papers and offer their
recommendations in terms of short term (3 years) and long term (10 years) actions. During the
presentations, feedback was given, questions were raised and the members were requested to
resubmit the enhanced position papers for inclusion in the report. During the final session of
the national meet, the expert group chaired by Dr. Ashok Chakravarti empowered the Principal
Investigator to represent and consolidate the recommendations for the proposed National
Digital Preservation Programme on behalf of all the participating organizations.
It is important to note that the recommendations given by the international panel of experts
during the Indo‐US workshop on International Trends in Digital Preservation held in March 24‐
25, 2009 at C‐DAC, Pune are also incorporated in the report.
The report is presented in 2 volumes as under‐
Volume –I
Recommendations for National Digital Preservation Programme
Volume‐II
Position Papers by the National Expert Group Members

Dr. Dinesh Katre, Chief Investigator
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Definitions of Digital Preservation
Multiple definitions of digital preservation are conceived by the research community, as the
procedures and priorities of digital archives or digital repositories differ depending upon the
type of digital content preserved by them. Therefore, we prefer to reproduce some definitions
in this section, which together convey the essence of digital preservation.
 Short definition of Long Term Digital Preservation (LTDP)
Long Term Digital Preservation (LTDP) is a secure and trustworthy mechanism to ingest,
process, store, manage, protect, find, access, and interpret digital information such that the
same information can be used at some arbitrary point in the future in spite of obsolescence of
everything: hardware, software, processes, format, people, etc. Refer Volume – II, Position
Paper 8 for more elaboration.
 Definition of Digital Preservation (Wikipedia)
Digital preservation is defined as: long‐term, error‐free storage of digital information, with
means for retrieval and interpretation, for the entire time span the information is required for.
Long‐term is defined as "long enough to be concerned with the impacts of changing
technologies, including support for new media and data formats, or with a changing user
community. Long Term may extend indefinitely". "Retrieval" means obtaining needed digital
files from the long‐term, error‐free digital storage, without possibility of corrupting the
continued error‐free storage of the digital files. "Interpretation" means that the retrieved
digital files, files that, for example, are of texts, charts, images or sounds, are decoded and
transformed into usable representations. This is often interpreted as "rendering", i.e. making it
available for a human to access. However, in many cases it will mean able to be processed by
computational means.


What does 'long‐term' mean in the context of Digital Preservation? (Source:
DigitalPreservationEurope)
1. How can we increase the likelihood that data generated in 2010 or earlier will still be
accessible in useful form in 2020 and later? (Cerf, 2010)
2. "five years or more" (Verheuil 2006: 20)
3. "a period of time long enough for there to be concern about the impacts of changing
technologies, including support for new media and data formats, and of a changing user
community, on the information being held in a repository. This period extends into the
indefinite future." (CCSDS 2002: 1‐11)
4. "Data should normally be preserved and accessible for not less than 10 years for any
projects, and for projects of clinical or major social, environmental or heritage importance, the
data should be retained for up to 20 years, and preferably permanently within a national
collection, or as required by the funder's data policy."(Research Councils UK 2008:6)


Long definition of Digital Preservation by Association of Library Collections &
Technical Services (2007)
Digital preservation combines policies, strategies and actions to ensure the accurate rendering
of authenticated content over time, regardless of the challenges of media failure and
technological change. Digital preservation applies to both born digital and reformatted
content.
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Digital preservation policies document an organization’s commitment to preserve digital
content for future use; specify file formats to be preserved and the level of preservation to be
provided; and ensure compliance with standards and best practices for responsible
stewardship of digital information.
Digital preservation strategies and actions address content creation, integrity and
maintenance.
Content creation includes:
* Clear and complete technical specifications
* Production of reliable master files
* Sufficient descriptive, administrative and structural metadata to ensure future access
* Detailed quality control of processes
Content integrity includes:
* Documentation of all policies, strategies and procedures
* Use of persistent identifiers
* Recorded provenance and change history for all objects
* Verification mechanisms
* Attention to security requirements
* Routine audits
Content maintenance includes:
* A robust computing and networking infrastructure
* Storage and synchronization of files at multiple sites
* Continuous monitoring and management of files
* Programs for refreshing, migration and emulation
* Creation and testing of disaster prevention and recovery plans
* Periodic review and updating of policies and procedures
Definition of Digital Curation (Wikipedia)
Digital curation is the selection, preservation, maintenance, and collection and archiving of
digital assets.
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Executive Summary
Background
The Government of India is investing in the computerization and digitalization of its
departments at national, state and district level. In light of the above, the national expert
group setup for preparing the ‘National Report on Digital Preservation Requirements of India’
has recognized that we are extremely vulnerable to the threat of irrecoverable data loss due to
imminent technological obsolescence within next 5 years or so due to absence of reliable
digital preservation practices.
The volume of digital information is enlarging exponentially. A significant part of the modern
digital heritage consists of the digital reproduction of pre‐existing works (reformatted digital or
digital surrogates) which may be in the form of text, images, audio, video, etc. The second
major component of digital heritage comes from data which exists only in the digital form
(born digital), whether they are e‐records, e‐documents, Internet sites, e‐publications,
multimedia productions or cultural and scientific databases.
Presently, several terabytes of digital information is being created and stored in a wide variety
of digital formats and storage media; without any awareness of the potential dangers of
irrecoverable data loss and the statutory obligations for its preservation and retrieval in
accurate and readable condition whenever required. Considering the critical importance and
urgency of protecting the digital information, there is a need to immediately launch the
programme to develop a national strategy for digital preservation across all domains and
departments. The vision statement capturing the importance and objectives of this national
initiative is as under‐
Vision statement for National Digital Preservation Programme (NDPP):

Pursue the goal of long‐term digital preservation of digital information
(i.e. inclusive of born digital and reformatted digital content) across
diverse domains; by creating the tools, technologies, best practices and
sustainable infrastructure; to ensure usability of digital information
through passage of time and obsolescence.
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International Trends
Importance of Preservation in a Growing Digital Universe
As per the estimated projections by IDC, in 2010, the Digital Universe will grow to 1.2 million
petabytes, or 1.2 zettabytes. Our Digital Universe is estimated to grow upto 35 zettabytes by
2020. Between now and 2020, the amount of digital information created and replicated in the
world will grow to an almost inconceivable 35 trillion gigabytes as all major forms of media –
voice, TV, radio, print – complete the journey from analog to digital. The digital information in
the world is estimated to grow at a rate of 50% every year. The amount of digital content
stored will integrate government, enterprise, and consumer storage systems. Unprotected
data needing protection will be approx. 18000 Exabytes by 2020.
Unless we have access to comprehensive conversion tools or the applications presently being
used continue to be supported by new operating system versions, it’s entirely possible to lose
the ability to interpret older file formats (Cerf, 2010). If we fail to construct a new regime of
preservation, our societies will suffer irreversible damage in their collective social memory
(Lusenet et al 2005). The digital history will be lost forever as it can never be reconstructed
again!.
International Initiatives
US ‐ In December 2000, the US Congress sanctioned $100 million for the National Digital
Information Infrastructure and Preservation Program, to be led by the Library of Congress. The
mission of the National Digital Information Infrastructure and Preservation Program is to
develop a national strategy to collect, preserve and make available significant digital content,
especially information that is created in digital form only, for current and future generations.
UK ‐ CASPAR ‐ Cultural, Artistic and Scientific knowledge for Preservation, Access and Retrieval
‐ a digital preservation project funded by the European Union was started by Science and
Technology Facilities Council of UK in 2006.
EU ‐ There are several other European digital preservation projects like NESTOR (German
initiative), PLANETS, Digital Preservation Europe, Digital Curation Centre, etc. APARSEN
Network of Excellence and Alliance for Permanent Access are the latest EU funded projects.
Open Archival Information System (OAIS Reference Model) is an ISO standard for digital
archival systems. New ISO standard for Trustworthy Repositories Audit and Certification
(TRAC) is likely to be announced soon. In this regard, European Audit and Certification
Framework (EACF) are being set up.
Compared with the international scenario, India is lagging behind by 10 years if compared with
the national digital preservation initiative of USA.
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Indian Scenario ‐ Digital Information with Key Stakeholders
e‐Government
 The 27 mission mode projects have been launched by NeGP at national and state levels
which include Income Tax, Passport, Visa & Immigration, Insurance, Central Excise,
Pensions, E‐office, Banking, Land Records, Road Transport, Property Registration,
Treasuries, Municipalities, Gram Panchayats, Employment Exchanges, E District, E‐Courts,
E‐Procurement, etc. These are likely to produce several terabytes of digital information
and e‐records.


NIC is already managing over 5000 government websites, several data intensive
applications at national, state and district levels.



Controller of Certifying Authority has already issued over a million digital signature
certificates.



Unique Identification Authority of India has already prepared the plans to build central
identities data repository which will store the biometric records of 1.2 billion persons.



National Archives of India has millions of physical records which are now being digitized.

Banking and Finance
 As per the RBI report, almost 95% of the public sector bank branches, totaling about
44,304, have implemented full computerization which are producing enormous amount of
transactional banking data.


Life Insurance Corporation has digitized 250 million policy dockets through its EDMS
project.

Cultural Heritage
Department of culture has launched major digital documentation initiatives in cultural heritage
domain like national manuscripts mission, national monuments and antiquities mission.
Organizations like IGNCA, AIIS, ASI and several museums in India have started to digitize the
heritage monuments and antiquities for preservation purpose.
Media and Entertainment
All India Radio has started to digitize the approx. 48,000 audio tapes and approx. 22000 hrs of
audio recording in its archives. Doordarshan has approx. 2 lakh hrs of video recordings being
digitized due to deteriorating conditions of tapes. National Film Archives has also set out to
digitize and digitally restore the thousands of rare films in its possession.
Space and Defence Research
The National Centre for Remote Sensing currently has 800 terabytes of data in its archive.
DRDO too has rich scientific heritage in terms of audio, video recordings, journals, books,
manuscripts etc.
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Education
The National Mission on Education through ICT undertaken by Ministry of HRD has plans to
build large repositories e‐learning content.
The organizations and national ICT initiatives mentioned here are representative in nature.
Refer the position papers from various organizations in Volume‐II of this report for more
details. Several terabytes of data is already being created without any strategy for its long term
preservation as the organizations are not equipped with the required skills and facilities. This
digital data and content forms the core foundation of our knowledge heritage and it is our
responsibility to preserve and safeguard it. It is about time we launched the Indian digital
preservation initiative to address our domestic digital preservation needs.

Recommendations by National Expert Group
The national expert group unanimously recommended that the National Digital Preservation
Programme (NDPP) with following major action points‐
 Develop domain specific digital preservation testbeds‐
o Government (e‐office data, e‐records management)
o Websites and e‐mail data
o Insurance and banking data
o Cultural heritage data (network of heritage archives / virtual museums)
o Audio, Video and films data
o Scientific, technical and health data
o Educational data
o Any other relevant emerging area
 Establish the Centre of Excellence at C‐DAC, Pune for digital preservation research to
focus on ‐
o Preservation techniques
o e‐office, e‐record management testbed
o Network of heritage archives / virtual museums testbed
o Tools, technologies, best practices, guidelines
o Curriculum development and training
o Conference, workshops, international cooperation
o Long term usability and sustainability
o NDPP Portal and Consortium activities (network of stakeholders, partner
organizations)
 Establish the digital preservation infrastructure
o Cooperative and networked Trusted Digital Repositories
o Follow the internationally recognized quality assurance practices for third
party auditing of digital assets and certification.
o The data centres should get certified against ISO 17799:2005, addressing Data
Security and Information Management, ISO 14721:2003 for Open Archival
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Information System and the forthcoming ISO standard for audit and
certification of trustworthy digital repositories (currently ISO DIS 16363).
Formulate domain specific standards, best practices, processes, quality norms and
guidelines for long term digital preservation to ensure interoperability between the
digital repositories.
Develop the tools and technologies to fulfill the digital preservation requirements such
as Data Archival, Ingesting, Metadata Extraction, Format Conversion, Data
authentication, Integrity, Emulation, Long Term Usability of Data, Information and
Rights Management, Search and Retrieval, Automated Auditing, etc.
The digital preservation tools and technologies must be designed with proper
understanding of the domain specific needs and the requirements of the designated
user communities.
Create awareness among the stakeholder organizations, officials, archivists, curators,
data managers, record keepers, librarians and user communities about the critical
importance of digital preservation by organizing workshops, conferences, seminars,
etc and build the capacity by conducting training programmes on digital preservation.
Build a permanent network of experts and stakeholder organizations for sharing of
expertise and infrastructural resources at national as well as international level
through collaborative efforts.

Please refer the report, Volume –I, Recommendations for National Digital Preservation
Programme, Sections 13, 14 and 15 for specific details on activities to be undertaken.
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Need for Digital Preservation

1. Need for Digital Preservation
Unlike the human civilizations of the past that left behind their rich heritage mostly in the form
of physical artifacts like manuscripts, stone carvings, sculptures, paintings and monuments; the
modern human civilizations of today and tomorrow are creating its knowledge heritage and
artifacts in the digital or electronic form (mostly non‐tangible and in the bitstream format). The
significant part of digital heritage consists of the digital reproduction of pre‐existing works
(digital surrogates) which may be in the form of text, images, audio, video, etc. The second
major component of digital heritage comes from data which exists only in the digital form,
whether they are Internet sites, e‐publications, multimedia productions or cultural and
scientific databases.
Enormous amount of such digital information or the digital heritage is already lost forever due
to obsolescence of hardware, software, file formats and storage devices; in short due to lack of
digital preservation techniques and practice. It is said that the digital information technologies
become obsolete by every 18 months. Let us look at the facts and future predictions pertaining
to the growing size of digital information and transactions as below.
As per the estimated projections by IDC, in 2010, the Digital Universe will grow to 1.2 million
petabytes, or 1.2 zettabytes. Our Digital Universe is estimated to grow upto 35 zettabytes by
2020. Between now and 2020, the amount of digital information created and replicated in the
world will grow to an almost inconceivable 35 trillion gigabytes as all major forms of media –
voice, TV, radio, print – complete the journey from analog to digital. Unprotected data needing
protection will be approx. 18000 Exabytes by 2020.
IDC report also mentions that the growing share of the digital universe comes from the
countries like India and China.
As the second decade of the 21st century dawns, predictions of global Internet digital
transmissions reach as high as 667 exabytes per year by 2013 (see
http://telephonyonline.com/global/news/cisco‐ip‐traffic‐0609/). Based on this prediction,
traffic levels might easily exceed many zettabytes (1021 bytes, or 1,000 exabytes) by the end
of the decade. We will need to consider the nature of information being transferred, how it is
encoded, whether it is stored for future use and if it will be always possible to interpret as
intended. The long term usability of digital information throughout the changing technologies
and storage media is the main challenge.
The amount of digital content stored by 2010 will be extremely large, integrating over
government, enterprise, and consumer storage systems. Unless we have access to
comprehensive conversion tools or the applications you’re using continue to be supported by
new operating system versions, it’s entirely possible to lose the ability to interpret older file
formats (Cerf, 2010).
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Therefore, the period around the turn of 21st century is termed as Digital Dark Age, as it will
be impossible to read the data stored in obsolete digital formats (Kuny, 1997). If we fail to
construct a new regime of preservation, our societies will suffer irreversible damage in their
collective social memory (Lusenet et al 2005).
Day‐by day computerization is encompassing all domains including government, education,
science, health, cultural heritage, insurance and banking, broadcasting, libraries, etc.
Enormous growth of online transactions, websites, social networks, digital documents and
records are going to pose challenges of managing the digital information over a long period.
We will need to address the challenge of developing secure and trustworthy mechanisms to
ingest, process, store, manage, protect, find, access, and interpret digital information such that
the same information could remain usable in the future in spite of obsolescence of everything:
hardware, software, processes, format, people, etc.
We are extremely vulnerable for data loss and bitter legal consequences in the absence of
digital preservation practices, as Government of India is hugely investing in the
computerization and digitalization of its departments at national and state level. Therefore, we
must equip ourselves in the defense of the digital information by creating long term digital
preservation policies, techniques, tools and infrastructures for the benefit of all organizations
across all domains.
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2. International Trends of Digital Preservation
This section provides a brief overview of various digital preservation projects from USA and
Europe like NDIIPP, CASPAR, DPE and Planets. Relevant information pertaining to these
projects is directly reproduced from the concerned websites and published reports.

2.1.National Digital Information Infrastructure and Preservation
Program (NDIIPP), USA
In December 2000, Congress appropriated $100 million for the National Digital Information
Infrastructure and Preservation Program, to be led by the Library of Congress. The legislation
called for the Library to work with other federal agencies and also with a variety of additional
stakeholders to develop a national approach to digital preservation.
The mission of the National Digital Information Infrastructure and Preservation Program is to
develop a national strategy to collect, preserve and make available significant digital content,
especially information that is created in digital form only, for current and future generations.
NDIIPP is based on an understanding that digital stewardship on a national scale depends on
public and private communities working together. The Library has built a preservation
network of over 130 partners from across the nation to tackle the challenge, and is working
with them on a variety of initiatives.
Initial work focused on convening and engaging stakeholders across different communities
to develop a plan for the program. Congress approved Preserving Our Digital Heritage: Plan
for the National Digital Information Infrastructure and Preservation Program in 2003.
In 2004, the Library funded proposals for preserving content and establishing a network of
preservation partners. NDIIPP entered into a partnership with the National Science
Foundation in 2005 to undertake a program of pioneering research to support advanced
research into the long‐term management of digital information.
In 2007, the Library funded the Preserving Creative America initiative to target preservation
issues across a broad range of creative works, including digital photographs, cartoons, motion
pictures, sound recordings and video games.
The Preserving State Government Information Initiative got underway in 2008 with support
for four projects involving 23 states. The Library has sponsored regular meetings with its
preservation partners since 2005.
NDIIPP and Library of Congress through its partners have taken numerous initiatives for the
digital preservation of business records, legal records, social science data, cultural heritage
data, geospatial data, geographic data, motion picture, audio and video data, digital cartoons
and photography, virtual worlds, website archives, Folklife Digital Collections, Manuscript
Collections, Map Collections, etc.
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NDIIPP through its network of partners have developed large number of tools and services to
save the digital information. Several initiatives are taken to define guidelines, standards,
format sustainability, etc. Guidelines for preserving the personal digital materials are also
evolved and published for awareness creation.
NDIIPP publishes a newsletter on digital preservation for disseminating the information on
latest developments for preservation community.
Success factors of NDIIPP
Government Computer News (GCN) awarded Library of Congress and NDIIPP as one of the top
federal information technology projects of 2009, because of its success in working with
universities and libraries to model distributed preservation practices, working with state
consortiums to help in the preservation of state government digital information, and working
with commercial content providers to develop standards for digital preservation. The success
of NDIIPP project is largely attributed to its excellent network of partners and collaborative
efforts.
Cultural, Artistic and Scientific knowledge for Preservation, Access and Retrieval (CASPAR),
DigitalPreservationEurope (DPE) and Preservation and Long‐term Access through NETworked
Services (PLANETS) are the digital preservation initiatives with different focus areas, which are
funded through FP6, European commission. These are briefly discussed below.

2.2.Network of Expertise in Long‐term STOrage of Digital Resources
(NESTOR)
Sponsored by the German Ministry of Education and Research with funding of 800.000 EURO
the German Network of Expertise in long‐term storage of digital resources (nestor) began in
June 2003 as a cooperative effort of 6 partners representing different players within the field
of long‐term preservation.

2.3.CASPAR ‐ Cultural, Artistic and Scientific knowledge for
Preservation, Access and Retrieval
CASPAR ‐ Cultural, Artistic and Scientific knowledge for Preservation, Access and Retrieval ‐ is a
digital preservation project funded in part by the European Union. It is an Integrated Project
running from April 1, 2006 to September 30, 2009, and is part of the Sixth Framework
Programme (Priority IST‐2005‐2.5.10, "Access to and preservation of cultural and scientific
resources").
CASPAR brings together a consortium covering important digital holdings, with the appropriate
extensive scientific, cultural and creative expertise, together with commercial partners, and
world leaders in the field of information preservation. This Integrated Project is led by Dr David
Giaretta of the Science and Technology Facilities Council (STFC), who played a central role in
the development of the Open Archival Information System (OAIS).
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The CASPAR consortium has demonstrated the validity of the CASPAR framework through
heterogeneous testbeds, covering a wide range of disciplines from science to culture to
contemporary arts and multi‐media. The impact of the project has been demonstrated in
terms of research, standards, case studies, tools and technologies, policy developments and
industry involvement.

5 Petabyte Storage Systems at Science and Technology Facilities Council, UK

Fire Safe Storage at Science and Technology Facilities Council, UK

2.4.Planets: Preservation and Long‐term Access through Networked
Services
Planets, Preservation and Long‐term Access through Networked Services, is a four‐year project
co‐funded by the European Union under the Sixth Framework Programme to address core
digital preservation challenges. Planets started on 1st June 2006. Planets project has built the
test bed, interoperability framework, protocols, tools and services to help ensure long‐term
access to our digital cultural and scientific assets.
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2.5. DigitalPreservationEurope (DPE)
DPE is a consortium of European academic and cultural institutions dedicated to sharing their
collective digital preservation expertise and resources. Funded by the European Commission
under the sixth framework programme, DPE focuses on increasing digital preservation
awareness among the general public, libraries, archives, museums, government bodies and
institutions across Europe.
DPE's outreach tools include international training events, instructional videos, reports,
conferences and even a contest for cash prizes. DPE is also producing Digital Preservation
animations, the Saturday morning‐style cartoon whose heroes defend against the threats to
digital preservation.
DPE also serves as a relationship broker for other collaborative partnerships such as NESTOR,
Planets, CASPAR and the U.K.'s Digital Curation Center, under the shared brand We Preserve.
Their partnership intends to –
‐

development and delivery of a collaborative web platform shared by the projects to
serve as a common entry point to digital preservation and curation projects

‐

collaborate through WePreserve on the development of training and educational
events and programs in Europe.

DPE partners include leading cultural institutions from Scotland, Austria, Denmark, the Czech
Republic, Italy, Lithuania, the Netherlands and Germany.

Forensic workstation / tools are used by Oxford Library and British Library to capture the
metadata on various parameters for preserving the born digital data
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2.6. Digital Curation Centre (DCC)
The Digital Curation Centre (DCC) has been established to help solve the extensive challenges
of digital preservation and digital curation and to lead research, development, advice, and
support services for higher education institutions in the United Kingdom. Scientists,
researchers and scholars across the UK generate increasingly vast amounts of digital data, with
further investment in digitization and purchase of digital content and information. Working
with other practitioners, the DCC supports UK institutions who store, manage and preserve
these data to help ensure their enhancement and their continuing long‐term use. DCC
conducts formal and informal audits to assess the scale of data holdings, the risks facing those
holdings and to predict the extent of required curation activity. DCC also offers a host of
digital preservation DAF toolkits (Data Audit Framework) and DRAMBORA audit services
(Digital Repository Audit Method Based Risk Assessment).

2.7.Reference Model for Open Archival Information System (OAIS)
ISO 14721:2003 specifies a reference model for an open archival information system (OAIS).
The purpose of this ISO 14721:2003 is to establish a system for archiving information, both
digitalized and physical, with an organizational scheme composed of people who accept the
responsibility to preserve information and make it available to a designated community.
This reference model addresses a full range of archival information preservation functions
including ingest, archival storage, data management, access, and dissemination. It also
addresses the migration of digital information to new media and forms, the data models used
to represent the information, the role of software in information preservation, and the
exchange of digital information among archives. It identifies both internal and external
interfaces to the archive functions, and it identifies a number of high‐level services at these
interfaces. It provides various illustrative examples and some "best practice"
recommendations. It defines a minimal set of responsibilities for an archive to be called an
OAIS, and it also defines a maximal archive to provide a broad set of useful terms and
concepts. The OAIS model described in ISO 14721:2003 may be applicable to any archive.
While the primary focus of the model is on digital information, it also accommodates
information that is inherently non‐digital.
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Simplified OAIS Diagram
OAIS has been revised by the Consultative Committee for Space Data Systems (CCSDS) during
August 2009 and the draft reference no. CCSDS 650.0‐P‐1.1 (Pink book) is recommended. Refer
Volume‐II, Position Paper 22 for more details.

2.8. Metadata Standards
There are a wide variety of general purpose and domain specific metadata standards available.
Standard metadata schemas and data dictionaries:
 METS‐ Metadata Encoding and Transmission Standard for encoding descriptive,
administrative, and structural metadata regarding objects such as music, books, PDFs,
etc.
 DCMI – Dublin Core Metadata Initiative offers metadata vocabularies and schemas for
simple and general resources available in different levels extended up to building the
semantic web
 PREMIS‐ Metadata dictionary for preservation
 e‐GMS‐ e‐Government Metadata Set defined by UK
 EXIF‐ Technical metadata for TIFF, JPEG and WAV files
 MARC 21‐ Metadata standard for libraries
 FGDC‐ Federal Geospatial Data Committee standard is specially developed for GIS
resources, applicable for 3 dimensional data
 MusicXML‐ Metadata for MIDI music
 ID3‐ Metadata standard for MP3 music
 FLVMDI: Metadata for FLV video files
 MPEG 7: Supports metadata description in XML
 VRA Core: Visual Resource Associations standard for data description in cultural
heritage domains
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SPECTRUM is a metadata documentation standard for museums adopted by Canadian
Heritage Information Network

Refer position paper 21. in volume – II of this report for more details.

2.9. Preservation Audit and Certification
Presently, the Indian archiving organizations or the concerned record keeping departments
preserve and manage the data as per their own procedures and guidelines. We do not have a
formal mechanism for auditing and ensuring the quality of digital preservation. Periodic
checking of the digital assets is essential if it were to survive for a long duration. We need to
nurture the Trusted Digital Repositories that comply with the quality procedures so that the
needy organizations could avail their digital preservation services.

2.9.1. Security, Control, Audit and Certification
For an organization, the task of digital preservation requires, not only to commit additional
fund for periodic up gradation of technological infrastructure deployed for the preservation of
its digital archive but also to encompass associated systems, viz., policies, administrative
procedures, and staff with appropriate education and training to manage the digital archive
from all aspects.
Taking a cue from audit criteria for evaluation of the effectiveness of Security Control of
Trusted System [NCSC 87], a digital archive, apart from its being audited as a trusted secure
system, it also must be audited for the effectiveness of preservation control against the risk of
technological obsolescence.
Furthermore, a digital archive not only should have an internal self assessment preservation
audit program, in addition it needs to go through periodic external audit by an independent
recognized certifying agency, mainly to reassure that the deployed processes for maintaining
digital archive do provide its long term preservation.

2.9.2. Trustworthy Digital Repositories
As sufficient number of Trusted Digital Repositories is required to establish Digital Preservation
Infrastructure, it was an imperative need to concretize the concept of Trusted Digital
Repositories, concretizing its Attributes and Responsibilities.
Consequently, RLG and OCLC set up a Working Group to formalize Attributes and
Responsibilities of proposed Trusted Digital Repositories, and it gave its report in May 2002
[TDR 02].
This report describes a framework of attributes and responsibilities for trusted, reliable, and
sustainable digital repositories capable of handling a range of digital materials. It is broad
enough to accommodate different situations, technical architectures, and institutional
responsibilities. It concentrates mainly on high level organizational and technical attributes,
and potential model for digital repository certification.
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Trustworthiness is the capacity of a system to operate in accordance with its objectives and
specifications, i.e., it does what it claims to do. In determining trustworthiness of a repository,
one must look various aspects of the organization, its governance, policy and procedure,
organizational structure, financial stability and sustainability, its licences and liabilities, and the
trusted inheritor of data, etc. In addition, its digital object management practices,
technological infrastructure, and the data security measures, to assure integrity, authenticity,
confidentiality, and availability of data, must be adequate to fulfill the commitment of the
digital preservation.
As there is always a finite possibility of organizational and/or financial failure of a Trusted
Digital Repository, it must be coupled with another Digital Repository which, in case of its
failure, would function as a trusted inheritor of its data.
In short, a Trusted Digital Repository understands the potential threats and other risks
inherent in the system, viz., failures of media, software and hardware; communication errors
and failure of communication network; obsolescence of media, software and hardware
platforms; operator errors, internal and external attacks; organizational failure and economic
failure; etc., and transforms itself to convert them into manageable risks.
Combining all the efforts exploring audit and certification criteria for digital repositories [DINI
05, DINI 07] [CASPAR 07], CRL and OCLC, the co‐chair of RLG/NARA Task Force published in
February 2007, the first version of Trustworthy Digital Repository: Establishing Audit and
Certification Criteria towards an International Audit & Certification Process using Checklist for
Audit and Certification [TRAC 07]. This checklist incorporates existing standards and best
practices for trusted repositories.
The set of existing ISO Standards with which this proposed digital repository audit and
certification standard must synchronize are:
‐ ISO 9000 Series related with Quality Assurance components of an organization
‐ ISO 17799:2005 addressing Data Security and Information Management aspects
‐ ISO 15489‐1:2001 and 15489‐2:2001 related to Record Management,
mainly to protect and preserve records as evidence of actions,
‐ ISO 14721:2002 OAIS Reference Model specifying Role and Responsibility of various
participants, and the kind of information to be exchanged during deposit, ingest into, and
dissemination from a digital repository. Refer position paper 23. in volume – II of this report
for more details.
Forthcoming ISO standard for audit and certification of trustworthy digital repositories
(currently ISO DIS 16363)
This supersedes the TRAC document and will form the basis of an ISO audit and certification
system. A European framework is being set up with Bronze, Silver and Gold levels ‐ the Gold
being the ISO audit and certification. The Bronze is essentially a self‐audit which will be an easy
way for small repositories to get onto the first rung of the ladder.
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2.10.

NIST Workshops

National Institute of Standards and Technology (NIST) had recently organized the two‐part
series international workshops and symposiums on roadmap development for Digital
Preservation Interoperability Framework (DPIF). The workshop had presentations given in
three tracks – Content organization, covering the operations of agencies that produce, manage
and preserve data; Technology, a survey of the available means of preserving data; and
standards and best practices focusing on how technology is applied.

Summary of requirements
Our study of international digital preservation projects indicates the following
commonalities in their approach‐
‐

All the projects are national or international initiatives cutting across various
domains, implemented in the collaborative and community mode.

‐

The consortiums are formed comprising of organizations from government, research,
academic and business sectors. Single organization is given the responsibility to
manage the consortia activities.

‐

Selected organizations (a group within the organization) are supported and nurtured
to specialize in digital preservation.

‐

The maturity of the digital preservation is accomplished by dealing with wide data
diversity in terms of the archives from cultural, scientific, business and government
domains.

‐

Domain specific testbeds are created to define the best practices, demonstrate the
digital preservation capabilities and to produce the tools and technologies.

‐

All international digital preservation projects have supported the development of
tools, services, frameworks, best practices, policies, standards, training programmes,
etc.

‐

They have launched various activities to raise the awareness of archives, librarians,
curators, government officials, etc.

‐

They have focused on achieving economic and technological sustainability for long
term digital preservation.

Considering the similarity of growing digitalization in India and the trends in developed
countries, adoption of long term digital preservation strategy becomes the next logical step
for us. The broad requirements for Indian digital preservation initiative are outlined as
under‐


We are already lagging behind by 10 years if compared with the national digital
preservation initiative of USA i.e. NDIIPP which was approved in year 2000. NESTOR
project of Germany started in 2003. The European digital preservation initiative CASPAR
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started in year 2006. It is about time we launched the Indian digital preservation
initiative to address our domestic digital preservation needs.


The National Digital Preservation Programme (NDPP) encompassing across various
domains like government, insurance and banking, cultural heritage, health, science and
education, etc needs to be formulated in order to give proper recognition, importance
and priority to digital preservation.



Many digital preservation projects involving different user organizations and partners
with different focus and orientation should be funded to develop the digital preservation
capabilities at national level.



Digital Preservation Excellence Centre with technical capabilities to serve the needs
different domains e.g. e‐government, cultural heritage, audio video, etc should be
supported and nurtured through proper funding and projects.



Reference model of Open Archival Information System should be adopted for modeling
the archival systems.



We need to compare, analyze and select appropriate metadata standards and best
practices based on domain specific needs.



Trusted Digital Repositories like Digital Curation Centre of UK should be setup to
specialize and serve the digital preservation needs of government organizations i.e.
Trustworthy Digital Repository.



We must participate in the NIST workshops to keep ourselves updated about the current
and future trends in digital preservation.
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3. Trends of Digitalization in India
This section presents an overview of some of the missions and initiatives of digitalization
launched by government of India across variety of domains like e‐governance, education,
cultural heritage, banking, law, etc.
National e‐Governance Plan
As part of the National e‐Governance Plan (NeGP), the Department of Information Technology,
Government of India is developing massive countrywide infrastructure reaching down to the
remotest of villages for the large‐scale digitization of records to enable easy, reliable access
over the internet for common citizens. It includes 27 mission mode projects at national and
state levels.
National Mission on Education through ICT
The National Mission on Education through ICT undertaken by Ministry of Human Resource
Development has plans to build large repositories of e‐learning content, multilingual e‐
content, e‐books & e‐journals. It also covers digitization of traditional knowledge, educational
video / audio content on tape or other media. As a custodian of the national repository of e‐
content, the Mission proposes to undertake an exercise for indexing the available e‐content,
for its easier retrieval and access by the learners.
National Manuscripts Mission
National Manuscripts Mission was launched in 2003 by the by the Ministry of Tourism and
Culture, Government of India to document each and every manuscript and manuscript
repository, for a National Electronic Database that currently contains information on one
million manuscripts making this the largest database on Indian manuscripts in the world.
National Mission on Monuments and Antiquities
National Mission on Monuments and Antiquities of Archaeological Survey of India intends to
build the repository of electronic data of all the monuments, sites and antiquities. The mission
document also specifically mentions to take precautions as the software used to create
electronic records becomes obsolete in a short period of time, and so does the hardware,
which processes and reads the data.
Digitization of legal cases by Supreme Court
Supreme Court of India has gone for digitization/scanning of all old records stored in the
record room go‐downs. This process will enable the Supreme Court in: preventing loss of
records, saving storage space, to manage records easily, to find document quickly, to make the
scanned documents centrally available on intranet.
Computerization in public sector banks
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Use of technology in expanding banking is one of the key focus areas of the Reserve Bank of
India. Almost 95% of the public sector bank branches, totaling about 44,304, have
implemented full computerization by March 2009 (RBI Report on Trends and Progress of
Banking in India, 2009)
These are some of the prominent examples of computerization and digitization initiatives,
which are undoubtedly under the threat of technological obsolescence in the absence of a
comprehensive strategy for long term digital preservation.

Summary of requirements
The computerization and digitalization initiatives of departments at national as well as state
and district levels across variety of domains have begun to create vast amount of digital
content (including both reformatted and born digital data) with varied approaches and
policies. In order to maximize the benefits of the investments in digitalization, a uniform,
matured and comprehensive strategy for long term digital preservation is required.
The broad requirements for Indian digital preservation initiative are outlined as under‐




Consistent and comprehensive approach to digitization and digital preservation is
necessary.
Massive interdepartmental campaign for awareness of digital preservation and joint
projects need to be launched.
Course curriculums for digital preservation (with domain specific variations) should
be developed to address the requirements of policy makers, officials, record keepers,
archivists and curators.
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4. Technological Imperatives for Digital Preservation
This section offers a brief overview of the nature of digital content, the reasons of
technological obsolescence, the growing size of our digital universe and the fear of digital dark
age.

4.1. The nature of digital content
4.1.1. Bitstream
The nature of digital information is volatile, intangible and mutable (Hofman 2002). It exists in
the bitstream form, as a series of bits in terms of 1s and 0s representing the data, and might
not have a physical or tangible equivalent in real world. Unlike the tangible objects from real
world, the digital information is not subject to gradual decay: it either exists, or it does not
(Lusenet et al 2005).

4.1.2. Reformatted digital content
As per the CDL Guidelines (2009), digital reformatting is the process of converting analogue
materials into a digital format as a surrogate of the original. Several digitization projects are
already undertaken in India wherein the materials in analogue form such as antiquities is
museums, video tapes, books and documents are being digitized.

4.1.3. Born digital content
As per the Library of Congress, USA, when the object is created in digital form, it is described
as “born digital”. Everyday examples of born digital materials include websites, e‐mails, digital
video and photographs, etc. As mentioned in 2.1.1, preservation of born digital data is very
critical because it is intangible and does not have a tangible or physical original in the real
world.
Both reformatted digital content and born digital content are subjected to digital preservation
without any distinction between them.
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4.2. Attributes of digital objects versus physical objects
The digital preservation approach borrows many concepts from the conventional field of
archiving which focuses on the preservation of physical objects. The attributes and the
affordances of physical objects are directly applied to digital objects, which has posed new
challenges for the technologists. These are enlisted in the DPC Technology Watch Report
(2005) such as‐
• where is the object?
• which is the original object and how to authenticate it?
• who has access to the object?
• who can copy or change it?
• are there several copies of the object and, if so,
‐ do they serve different purposes?
‐ are any differences from the original object significant?
• what is the lifetime history of the changes made?
• is there a reliable way to prevent copies or changes from being made?

4.3. Technological obsolescence
Continuous evolution in the information technologies without backward and forward
compatibility and fragility of the storage media endangers the digital content as elaborated
below‐










Computer hardware
‐ Continued changes in CPU speed, memory, processing, etc.
‐ New hardware introducing new peripheral connections e.g firewire, USB, and
storage devices
Operating System
‐ Upgraded versions or new OS does not run the old software
‐ Continued transition from 8bit OS to 64bit OSs and so on
Software
‐ Software upgrades do not support the former file formats
‐ Proprietary and closed source software
‐ Discontinuation of software, lack of support
File formats
‐ Proprietary and closed format specification
‐ Change in the format specification
‐ Discontinuation of the required software
‐ Data corruption
Storage devices and media
‐ Continued reduction in size and cost of storage devices
‐ Continued increase in storage capacity and performance
‐ Polycarbonate media like CD and DVD have uncertain lifetimes (Cerf, 2010)
‐ Obsolete storage media and unavailable reading devices e.g. 5 1/4” or 3 1/2”
floppies
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‐ New approaches like storage virtualization
Physical threats
‐ Improper storage environment (temperature, humidity, dust, light)
‐ Overuse and handling of media
‐ Natural disaster
‐ Infrastructure failure
‐ Human error
‐ Sabotage

4.4. Open Source Software and Open Standards
Use of open source software tools are highly recommendable for digital preservation as the
costs involved and licensing issues are minimum and the evaluation and audit of the tools are
provided by the user communities. It is also possible to customize the open source solutions as
per the requirement. Similarly, open standards (a standard that is independent of any single
institution or manufacturer) are recommended for digital preservation. The use of open
standards can help assure interoperability of diverse systems. Properly created open standards
for file formats are less likely to become obsolete and are more reliable and stable then
proprietary formats. Obsolescence and dependency issues can be minimized through adoption
of open source software (if available) and open standards.

4.5. Long Term Usability of Digital Data
Long term usability of digital data, while transcending all the technological changes and
obsolescence, can be defined as under‐








Transferability from one storage media to the other
Convertability to new file formats without distortion
Communicability in terms of self description, semantics, contextual linkages,
knowledge base
Accessibility and searchability
Readability and representability in the changing technological environment
Understandability and use for designated communities
Building multiple purposes around the digital data to create motivation for its
preservation

Summary of requirements
The digital content is threatened by the continuing changes and obsolescence of computer
hardware, software, file formats, storage media; and also the other dangers like data
corruption, physical damage and disasters. Although the technology dies every moment, the
content produced using the same technology is required for a life time or even more, which
necessitates us to adopt the strategies for long term digital preservation.
The requirements for digital preservation from technological perspectives are as under‐
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The government organizations, institutions and even the private organizations in India
need to be made aware of the short life of digital data, the threats posed by
technological obsolescence and the fear of digital dark age. Therefore, the national level
campaigns to create awareness about the dangers of digital dark age and the methods of
digital preservation have to be launched on priority.



The awareness can be spread at different technical levels by way of organizing seminars,
workshops, conferences, etc. The awareness drive should include immediate necessary
steps, guidelines and checklist which the organizations and individuals could use for
avoiding the data loss.



Domain wise best practices, guidelines, procedures and methods for format selection
and conversion, migration from one storage media to the other, replication and
emulation need to be defined and made available to needy organizations.



Minimum audit procedures and checklists need to be defined and made public for
conducting periodic self‐audit of digital assets.



Research and development towards ensuring long term usability of digital data should
be supported. Organizations will preserve the digital data if there is enough motivation
to do so. Usability of digital data will create the motivation to preserve it.



Tools and technologies for format conversion, defining the originality of data, emulation
and automated auditing need to be developed.



Open source software tools and open standards applicable for digital preservation
should be identified, studied, evaluated and then recommended for use.



Persistent identifiers for digital objects and web URLs are essential.
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5. Legal Imperatives for Digital Preservation
Relevant extracts from Information Technology Act, Public Records ACT, Right to Information
Act, Indian Evidence Act, Banking Regulation Act and Bankers’ Books Evidence Act and Central
Secretariat Manual of e‐Office Procedure are discussed in this section to highlight the legal
imperatives for long term digital preservation.

5.1. The Information Technology Act
The IT Act 2000 takes cognizance of digital preservation from the point of view of accessibility
of electronic records for a subsequent reference [section 7]. This key element has further been
strengthened by laying down of an appropriate procedural requirement for retention of such
electronic records. Thus the conditions for retention of electronic records are:


accessibility so as to be usable for a subsequent reference;



retention in the format in which it was originally generated, sent or received or in a
format, which can be demonstrated, to represent accurately the information originally
generated, sent or received;



the details, which will facilitate the identification of the origin, destination, date and
time of dispatch or receipt of such electronic record.

The statutory conditions as laid down above for retention of electronic records are quite
stringent. Mere retention or possession of the electronic record is not sufficient; one must
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follow an exacting procedure for retention of electronic records that fulfills all the aforesaid
conditions. Non‐compliance of any aforesaid condition may render the electronic record
inadmissible in the court of law. Refer position paper 1. In volume – II of this report for more
details.

5.2. The Public Records Act
The public records act 1993 makes it mandatory that every record creating agency of the
central government, any ministry, department or office of the Government must provide
proper arrangement, maintenance and preservation of public records. Section 2 (e) of this act
clearly mentions that material produced by a computer or by any other device produced by
the record creating agency must be preserved. Refer position paper 4. In volume – II of this
report for more details.

5.3. The Right to Information Act
As per the right to information act 2005, Chapter II, Section 4(1) every public authority is
obliged to maintain all its records duly catalogued and indexed in a manner and the form
which facilitates the right to information under this Act and ensure that all records that are
appropriate to be computerized are, within a reasonable time, computerized and connected
through a network all over the country on different systems so that access to such records is
facilitated.

5.4. The Indian Evidence Act (medico‐legal requirements)
The diagnostic reports, clinical as well as Para clinical care, medico‐legal reports, birth and
death certificates are various medical records which are prepared in a hospital in the interest
of patient, hospital and law. The medical records need to be preserved up to certain length of
time as they are treated as documentary evidence as per the Indian Evidence Act, 1872, as
amended up to August 1, 1952 & 1961. As per the guideline of Indian court and DGHS vide
letter No. 10‐3/68‐MH dated 31.8.1968 states that responsibility of hospital to keep medical
records is up to duration of 5years for outpatient department and inpatient medical record
(case sheet MLC and Non MLC) is up to 10 years. Where there is chance of litigation arising for
medical purpose of negligence, record should be preserved for at least 25 years, specially
because there are rules where the minors have the rights to sue the doctor within three years
from the date of majority, for the injuries sustained due to negligence of the doctor during the
period of his minority. Some of the medical records have to be retained for more than 10
years. Privacy, photo copying and unauthorized access to medical record without patient's
consent and destruction or alteration of a medical record by an unauthorized person are
sensitive matters from legal perspective.
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5.5. Banking Regulation Act, 1949 and Bankers’ Books Evidence Act,
1891
As per the Banking Regulation Act, 1949, Part IIIB, section 45Y, a banking company is
responsible for preservation its books, accounts and other documents. Furthermore, as per the
Bankers’ Books of Evidence Act, 1891, the banking company is expected to ensure the
following ‐
‐ the safeguards adopted to prevent and detect unauthorized change of data;
‐ the safeguards available to retrieve data that is lost due to systemic failure or any other
reasons;
‐ the manner in which data is transferred from the system to removable media like floppies,
discs, tapes or other electromagnetic data storage devices;
‐ the mode of verification in order to ensure that data has been accurately transferred to such
removable media;
‐ the mode of identification of such data storage devices;
‐ the arrangements for the storage and custody of such storage devices;
‐ the safeguards to prevent and detect any tampering with the system; and
‐ any other factor, which will vouch for the integrity and accuracy of the system.

5.6.Central Secretariat Manual of e‐Office Procedure
As per the recently published Central Secretariat Manual of e‐Office Procedure released by
Department of Administrative Reforms and Public Grievances in 2009, the archival of digital
records i.e. disposed / closed e‐Files and correspondences have to be taken at regular intervals
not later than end of every week. Two copies of the archived digital records has to be
maintained one at the location of Disaster Recovery Site if any and the other with the Data
Center or “Digital Record room” to be set up as part of e‐Office. This will be responsibility of
the service provider/ NIC / any other agency designated by the Government. E‐Office
procedure specifically mentions about requirements of inter‐connection between relevant e‐
files, use of standard taxonomy, metadata, digital signature for establishing authenticity of
e‐file, security, preservation, retrieval and long term e‐record management. This manual
provides an illustrative list of records fit for permanent preservation because of their value for
administrative purposes, and their historical importance.

Summary of requirements
The Information Technology Act and the Public Records ACT categorically specify the
statutory obligation to retain or preserve the e‐files, e‐records and materials produced using
computer or other devices by the government organizations. The Indian Evidence Act makes
it necessary to preserve the medical records for protecting the interests of the patients and
attending staff. Banking Regulation Act and Bankers’ Books Evidence Act specifically define
how the banking data needs to be preserved. Central Secretariat Manual of e‐Office
Procedure mentions about digital record room and digital archival for long term record
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management. The Right to Information Act specifies that the records must be properly
catalogued and indexed in order to make them easily accessible and retrievable when
needed. The Indian laws and office procedures described in this section interconnect and
necessitate the practices of long term digital preservation for Indian government and its
agencies.
The requirements for digital preservation from legal perspective are as under‐














Detailed rules and regulations need to be defined for all government organizations
and agencies so as to fulfill the legal requirements and to ensure proper
implementation digital preservation.
Government officials at all levels and particularly those responsible for record
management should be made aware of the legal obligations pertaining to retention
and preservation of e‐records and digital data; and the consequences of failing to
retrieve the e‐records or digital data in a readable and usable condition, whenever
required.
Preservation policy and selection criteria to decide
‐ which e‐records and what type of digital data needs to be preserved and,
‐ for how much duration should it be preserved
must be clearly defined as the first step towards digital preservation as the resource
requirements and digital preservation strategies can be different for short term,
medium term and long term digital preservation.
As per the Public Records Act, paper records are being retained for 25 years in the
records rooms of respective Records Creating Agencies and then they are transferred
to National Archives of India. As per this law, preservation of digital records in the
record rooms of respective organizations for 25 years becomes a big challenge. In the
absence of digital preservation practices, there could be no digital records left to be
transferred after 25 years to National Archives of India. The Public Records Act and
its relevance to digital records needs to be reviewed and made contemporary in the
context of digital records and its long term archival.
Public Records Act, Right to Information Act, Indian Evidence Act, Copyright Act and
other related Acts should be harmonized and made compliable with the Information
Technology Act, to address the digital preservation needs.
Review the present public records preservation processes followed by government
organizations and suggest organizational and statutory steps to assure ‘Public Digital
Records’ long term digital preservation.
Considering that every government office may not be equipped to manage the long
term digital preservation, the conditions and rules to enable them in transferring the
digital records to external (government or private) Trustworthy Digital Repositories
need to be defined. In such situation, the legal obligations and liabilities of the
Trustworthy Digital Repositories towards the users and owners of the digital data
need to be defined.
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A testbed to demonstrate the procedures prescribed in the e‐office manual and e‐
record management should be developed as the model example by involving a user
agency as an integral part of the project.
Statutory obligations implied in the Right to Information Act clearly indicate the
need to develop innovative search and retrieval tools in order to make the e‐records
and digital data searchable in a precise and contextually meaningful manner.
While making the digitally archived data accessible to its potential users, it is
necessary to develop the technologies to manage and control the rights, authorized
access and protect the privacy concerns of users, as required by the law.
The authenticity, originality, integrity, representation and accuracy of the digital
records need to be ensured for the evidentiary purposes, irrespective of migration,
upgradation of software, changing of storage media and other technological
components.
Audit procedures and standardized practices of digital preservation need to be
defined to enable the government organizations in periodic checking of their digital
assets and thus protecting them from the penal implications in case of failure to
recover the digital records.
Copyright, ownership rights and other legal issues related to use of digital content
should be clearly defined, and awareness must be created, so as to enable the digital
repositories and archives in making the content available for use with proper
knowledge of legal implications.
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Scope of Digital Preservation in India
6. Government Records
7. Banking and Insurance Records
8. Cultural Heritage
9. Audio, Video and Films
10. Scientific Data
11. Health Records
12. Educational data
This chapter consolidates the current state of archiving and digital preservation in variety of
domains. The scope of digital preservation across diverse domains is brought out through the
extracts from the position papers authored by the archivists, experts and representatives
from the respective organizations. It offers coverage to wide ranging aspects like the size of
data, future estimation of digital data, experiences of technological obsolescence and
storage media failures, current digitization initiatives and the techniques of archiving, etc.

Government Records

6. Government Records
This section offers an insight into the digital preservation requirements of government records.
It takes both physical records (to be converted to digital) and born digital into consideration.
The digital preservation requirements of e‐government, NIC, NAI, CCA, UIDAI are only
representative in nature. It is meant to encompass all the government organizations in India,
including those which are not mentioned here.

6.1. E‐Government
As part of NeGP, 100,000 Common Service Centres have been planned across the country.
Government plans to deliver all the G2C services like the Birth Certificate, Licenses, income tax
return, PDS services etc online. It is envisaged that in the next 2 to 3 years, the volume of born
digital data in e‐Governance would exceed a few terabytes. NeGP includes 27 mission mode
projects at national and state levels which include Income Tax, Passport Visa & Immigration,
Insurance, Central Excise, Pensions, E‐office, Banking, Land Records, Road Transport, Property
Registration, Treasuries, Municipalities, Gram Panchayats, Employment Exchanges, E District,
E‐Courts, E‐Procurement, etc.
Storage and retrieval of such volumes of data over a long period will pose many challenges.
It will require planning and budgeting for hardware and software upgrades, content transfer,
and personnel costs to be able to answer questions like what happens if we need an
authenticated certificate, say, after 25 or 50 years? Today, a child is born in an Indian village,
his birth certificate (born digital) is received from a Common Service Centre (CSC). When he
wants his “Original” birth certificate online residing in another country after 25 years or more
to register his marriage etc., he should get it in no time. This can only be achieved if the
records generated through Electronic Government are carefully managed through systems
providing constant intellectual and physical control. The aim must be to preserve the
combination of content, context, and structure which give Electronic meaning over time, to
protect the fragile media from degradation, and to ensure efficient access. Refer position
paper 2. in volume – II of this report for more details.

6.2. National Informatics Centre (NIC)
NIC is providing network backbone and e‐Governance support to Central Government, State
Governments, UT Administrations, Districts and other Government bodies. It offers a wide
range of ICT services including Nationwide Communication Network for decentralised
planning, improvement in Government services and wider transparency of national and local
Governments. It hosts over 5000 Governmental websites and applications as well as a single‐
access portal for citizen centric information. It has Data Centres located at its HQs and State
Centres having storage capacity of about 450 TB. Some of its activities, projects and services
includes: Internet/Intranet Infrastructure (PCs, Office Productivity Tools, Portals on Business of
Allocation and Office Procedures); IT enabled Services including G2G, G2B, G2C, G2E portals; IT
National Report on Digital Preservation Requirements of India, Volume‐I
24

Government Records

Plans for Sectoral Development; Business Process Re‐engineering; Digital Archiving and
Management; Digital Library; E‐Commerce; E‐Governance; Geographical Information System;
IT Training for Government Employees; Video Conferencing; Web Services; General Informatics
Services; Medical Informatics; Bibliographic Services; Intellectual Property and Know‐How
Informatics Services; Setting up of Data Centres; Building Gigabit Backbone; IT Consultancy
Services and Turnkey IT Solutions.

6.2.1. Nature of Digital Records with NIC
NIC is providing e‐governance support to government agencies at all levels i.e. Central, State
and District levels and in some cases upto Block levels. NIC has conceptualised, developed and
implemented a very large number of projects for various Central and State Government
Ministries, Departments and Organisations. Many of these projects are continuing projects
being carried out by various divisions of NIC at New Delhi Headquarters and State/District
centres throughout the country. These range from Accounts, Agricultural, Animal, Production
Health, Audit, Central Excise, Rural Information, Elections, Energy, Community Informatics,
Environment and Forest, Fertiliser, Food Processing, Land Records, Minority Affairs, Statistics
and Programme Implementation, Personnel and Public Grievances Informatics Division, Rural
Development, Vehicle Registration, Vigilance,

and Water Resources etc. NIC acts as

information technology consultant in most of the projects. The ownership of the digital
records is with the respective government agencies or user departments.

6.2.2. Type of Data Stored at NIC
All types of data are involved in projects dealt by NIC is stored at IDCs. These are:
•

Emails

•

Web Content

•

Transaction Data

•

Facts or Statistical Data

•

Images

•

Geographical Data

•

Textual Documents

Rough estimates indicate about 250 TB of data is stored at various data centres of NIC.
Annual growth of this data is estimated at about 100 TBs.

6.2.3. Data Intensive Applications
NIC hosts over 5000 Website and e‐governance applications of Central Govt. Ministries &
Departments, Districts of India, States and UTs Govt. etc. It handles about 130000+ email
accounts. Some of the most data intensive applications include Passport Information System,
State level land records, treasury computerization of various states, Speed Post and e‐Post
systems, Judgment Information System, etc. Refer position paper 3. In volume – II of this
report for more details.
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6.3. Controller of Certifying Authorities (CCA)
More than 15,00,000 Digital Signature Certificates have been issued so far by the licensed
CAs. Digital Signatures are being used in various applications such as email signing, electronic
funds transfer, e‐Procurement/e‐Tendering, share trading; issue of import/export licenses by
DGFT, filing of company returns with the Ministry of Company Affairs, Real Time Gross
settlement System & EFT of the RBI, and Income Tax filing. More and more applications are
being PKI enabled to use Digital Signatures. Digital Signatures verifiable under the provisions of
the IT Act 2000 provide authentication and legal validity to online electronic transactions.
Certificates have a significantly shorter life span than the demands records management
requirements place on a document. Refer position paper 5. in volume – II of this report for
more details.

6.4.Unique Identification Authority of India (UIDAI)
The Government of India (GoI) has embarked upon an ambitious initiative to provide a Unique
Identification (UID) to every resident of India and has constituted the Unique Identification
Authority of India (UIDAI) for this purpose.

6.4.1. Unique Identity Number
The unique ID or AADHAAR will be a numeric that is unique across 1.2 billion residents in
India. AADHAAR number will be a 12 digit random number so will have no intelligence. UIDAI
will be collecting the minimum data fields‐
Name , Date of Birth , Gender,
Fathers/Mother/Guardian’s name and UID ( Optional for adults residents ),
Mother/wife/Guardian’s name and UID ( Optional for adults residents ), introducer’s name and
UID ( In case of lack of documents ), Address, All ten fingers prints, photograph and both Iris
scans

6.4.2. Central Identities Data Repository
The CIDR will be the central data repository and will function as a managed Service Provider.
It will implement the core service around UID It will store resident records, issue AADHAAR
and verify, authenticate and amend the resident data. CIDR will only hold minimum
information required to identify the resident and ensures no duplicate.

6.4.3. Unique Identification Authority of India (UIDAI)
Digital preservation plays a most important and vital role in UID system in view of its vastness
and linking with many applications running in the field. There is a need to preserve Biometric
data for 1.2 billion persons for “long‐term” Total data will be 10 MB per individual with 1MB
of data and 9MB of images. Images will be BMP or lossless JPG 2000. Data will be in
enterprise strength database.
Biometric with the demographic data will be captured and send to the central repository for
de‐duplication. .After de‐duplication CIDR will issue a 12 digit random number as unique
identity number known as AADHAAR.
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It’s imperative to preserve Biometric data for de‐duplication exercise as it should run on
combination of current and expired records. It is extremely critical to preserve the data and to
have system in place to regenerate the data in case of loss. Also It’s critical to have historical
demographic data for expired records preserved for reference. Refer position paper 6. in
volume – II of this report for more details.

6.5. National Archives of India (NAI)
The National Archives of India is the repository of the non‐current records of the Government
of India which are being held in trust for the use of administrators as well as scholars. It is an
Attached Office of the Ministry of Culture and is an implementing nodal agency of the
Government of India for the Public Records Act, 1993 and Rules. The total holding of National
Archives comprises the following:
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

38,75,332 files
64,221 volumes
1,10,332 maps and cartographic items
3,601 bills assented to by the President(s) of India
1,065 treaties
2,442 rare manuscripts
Microfilms: 35,000 Negative and Positive
approximately. [contains 4.9 million pages approximately]
Microfiches: 9000 [0.9 million pages]
Digital Images: 2, 60,000 [TIFF and PDF format]

In 1998, National Archives initiated and is continuing the digitization of converting analog
microfilms into digital format by using the Microfilm Scanner. The main idea behind this
conversion has been to facilitate the access of the fragile documents which have been
microfilmed for scholars and users consulting Archives online without the handling the original
documents. The microfilm images are being converted into PDF format.
A data bank containing `reference media of records’ of NAI holdings is available for scholars
and users of archives in the “Archival Information Management System” software. This
facility is available in the intranet of NAI only.
NAI has started receiving digital records like emails which are stored in CDs. Refer position
paper 4. in volume – II of this report for more details.
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International Scenario:
NDIIPP: Preserving State Government Information
This initiative focuses on capturing, preserving, and providing access to a rich
variety of state and local government digital information. Four lead projects work
with 35 states to collect and preserve publications, geospatial data, legislative
records, executive agency documents, and other information of long‐term value.
Each project works to develop and share tools, services and practices to help all
states make progress in managing their digital heritage. Project partners include
state archives, libraries, historical societies, and other organizations with an
abiding interest in the ongoing stewardship of government digital information.
Electronic Records Archives (ERA)
ERA is the National Archives and Records Administration's strategic initiative to
preserve and provide long‐term access to uniquely valuable electronic records of
the U.S. Government, and to transition government‐wide management of the
lifecycle of all records into the realm of e‐government. The Electronic Records
Archives (ERA) System is a technology system and workflow management program
designed to store and manage NARA's electronic records and to manage the
lifecycle of paper records and other holdings free from dependence on any
specific hardware or software. The National Archives and Records Administration
(NARA) has established the Centre for Advanced Systems and Technologies
(NCAST) to serve as NARA’s lead technology organization for advanced and
applied research in the fields of computer science, engineering, and archival
science. ERA system is developed and managed by NCAST.
`An Approach to the Preservation of Digital Records’ developed in December 2002
and being followed by the National Archives of Australia could be one of the
practices which can be studied and followed by the study group.
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7. Banking and Insurance Records
This section consolidates the digital preservation scenario in the public sector banks and
insurance organizations.

7.1. State Bank of India (SBI)
All transactional data of the State Bank of India resides in two databases, one holding branch
transaction data prior to migration to core banking (approx. 4 terabytes) and the other
holding the transaction data after migration to core banking (approx. 27 terabytes). Since the
data is held in databases, all data elements are organized into tables and make sense only in
the context of the application. The production data is held on hard disks which are accessed
by the applications. The backups are taken on Ultrium tapes and are held offsite.
All offices of State Bank of India and its associates in India and abroad numbering about
18,000 are fully networked with redundant links with service provider redundancy. This is a
fully meshed telecom service provider grade network comprising leased lines, ISDN lines,
MPLS, VSAT, and CDMA links. All branches and administrative offices are connected to the
Global IT Centre where all the centralized applications are hosted. Refer position paper 9. in
volume – II of this report for more details.

7.1.1. RBI Report on Computerization in Public Sector Banks
Use of technology in expanding banking is one of the key focus areas of the Reserve Bank of
India. Almost 95% of the public sector bank branches, totaling about 44,304, have
implemented full computerization by March 2009 (RBI Report on Trends and Progress of
Banking in India, 2009). The process of computerisation of the banking sector, which is
regarded as the precursor to other technological initiatives, is almost on the completion stage.

7.2. Life Insurance Corporation of India
LIC, the giant public sector insurance organization, has sold over 410 million policies since its
birth in 1956. As on date, LIC has over 250 million live policies. The policy documents
(customer records) which constitute a contract between the life assured and LIC are required
to be preserved during the entire lifetime of the policy. This is a mandatory requirement.

7.2.1. LIC’s Corporate Data warehouse
LIC setup its Data Warehouse for the purpose of having all the data in one central repository.
LIC's Data Warehouse contains the largest database in the country. Size of LIC's database has
now reached 29 TB and is growing at very faster rate as around 40 million policies are getting
added to the database every year, apart from 20 million transactional data like premium
payments, maturity/death claims, loans, alterations, revivals, etc. Maintaining this large
database is a challenge in itself. We are regularly reviewing HW/SW requirements and
upgrading the same based on requirements.
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7.2.2. LIC’s Enterprise Document Management System (EDMS)
LIC has implemented EDMS in a very successful manner. The EDMS Project is the largest
digitization project ever undertaken & completed anywhere in the world till now. LIC has been
able to digitize 250 million policy dockets (customer records) with each docket having an
average number of 16 documents in it. The scanned/digitized documents have been
preserved in a distributed manner at Branch & Divisional Office Servers (Divisional Office
Servers work as a backup / DR system). Total number of digital documents in LIC's Servers
today is over 4000 million. Refer position paper 10. in volume – II of this report for more
details.

International Scenario:
DigitalPreservationEurope (DPE) in its Sustainability and Exploitation Plan, 2006 has
identified that the banking, finance and insurance companies are poorly equipped to
deal with digital preservation and these sectors require major awareness initiatives
and advocacy for digital preservation. Liability of protection in e‐Commerce is
considered as main the driver for demand for preservation tools.
.
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8. Cultural Heritage
The section on cultural heritage provides exhaustive listings of our national treasures in terms
of ancient arts, manuscripts, antiquities, monuments, architecture and archeology and history.
These collections are fragile and deteriorating day‐by‐day and may perish in near future.
Digital documentation or digitization using multimedia technologies is considered as a solution
to preserve these collections. The digital captures of the deteriorating historical objects are
also considered as an important aspect of digital preservation. Department of Culture and
organizations like ASI, IGNCA and AIIS have started to digitize the manuscripts and antiquities
in a major way. C‐DAC, Pune is already working with several museums to develop the digital
virtual museums. The magnitude of such digitization is described in this section.

8.1.Tangible and Intangible Cultural Heritage
The term Cultural Heritage denotes all kind of archival material related with cultural traditions
of various civilizations of the world. It refers to knowledge created by the people associated
with Art, Culture and allied areas. Cultural Heritage may be classified as Tangible Cultural
Heritage and Intangible Cultural Heritage. Tangible Cultural Heritage may be further divided as
moveable, immoveable and natural heritage. Moveable Heritage includes work of arts, books,
manuscripts, artifacts, art objects, artwork etc. Immoveable Heritage refers architecture,
monuments, archeological sites and buildings of historical significance. Natural Heritage may
include the record of the countryside, natural environment, flora and fauna, forests, etc.
According to the 2003 UNESCO Convention for the Safeguarding of the Intangible Cultural
Heritage, the intangible cultural heritage (ICH) – or living heritage – is the mainspring of our
cultural diversity and its maintenance a guarantee for continuing creativity. Oral traditions and
expressions including language as a vehicle of the intangible cultural heritage; Performing arts
(such as traditional music, dance and theatre); Social practices, rituals and festive events;
Knowledge and practices concerning nature and the universe; Traditional craftsmanship; water
management, and tradition healings. Intangible Heritage includes those knowledge resources,
which are not formally documented and may not be available in form of a material.
Government of India has ratified the UNESCO Convention for safeguarding of intangible
cultural heritage. It also agreed to contribute to the "Fund for the Safeguarding of the
Intangible Cultural Heritage" at least every two years.

8.2. Manuscripts
In one of the surveys made by Dr. S. C. Biswas and Mr. M. K. Prajapati on behalf of INTACH
during 1988‐90 and on the basis of scrutiny of about 1100 printed catalogues and hand lists
belonging to 70 libraries, institutions and individuals, the following estimates were made:


Total number of manuscripts in India

5,000,000



Indian manuscripts available in European countries

60,000



Indian manuscripts in South Asia and Asian Countries

150,000



Number of manuscripts recorded in catalogues

1,000,000
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Percentage of manuscripts languages wise
Sanskrit

67%

Other Indian Languages

25%

Arabic/Persian/Tibetan

8%

(Source: Project Document, NMM, 2003)
Though our ancestors had tried to preserve these manuscripts, thousands of such valued
unpublished Indian manuscripts on varied subjects are lying scattered or fragmented in India
and foreign collections and some of these are no longer accessible to research scholars. This
invaluable and unique pool of knowledge is under threat and manuscripts are disappearing at
an alarming rate.

8.3. Initiatives at Indira Gandhi National Centre for the Arts (IGNCA)
Recognizing the need to encompass and preserve this knowledge resource and to make these
accessible to scholars and researchers, Indira Gandhi National Centre for the Arts (IGNCA)
initiated the most important manuscript‐microfilming programme in 1989. It has approached
many of the private and public institutions and individuals who are in possession of valuable
manuscripts preferably in Sanskrit Language and has signed Memorandum of Understanding
with each of them for microfilming of their manuscripts. IGNCA has, so far, microfilmed over
2.5 lakh manuscripts. Out of the total of over 20,600 microfilm rolls, 17087 rolls have been
digitized and 13803 rolls duplicated. Some of the reprographic material of various primary and
secondary texts has also been obtained from many foreign institutions including Bibliotheque
Nationale (Paris), Cambridge University Library (Cambridge, UK), Staatsbibliothek (Berlin),
INION (Russia), Wellcome Institute for the History of Medicine (London), and India Office
Library & Records (London).

8.4. National Mission for Manuscripts, IGNCA, New Delhi
The National Mission for Manuscripts (NMM) is the first consolidated national effort for
reclaiming India’s inheritance of knowledge contained in the vast treasure of manuscripts. The
Mission was established in 2003 by the Ministry of Tourism and Culture with Indira Gandhi
National Centre for the Arts as its nodal agency. The Mission functions through different types
of centres established throughout the country to materialize these objectives. There are 46
Manuscript Resource Centres (MRC‐s), 33 Manuscript Conservation Centres (MCC‐s), 42
Manuscript Partner Centres (MPC‐s) and 300 Manuscript Conservation Partner Centres (MCPC‐
s).
Digitization of manuscripts is the means of protecting and documenting textual heritage. So far
NMM has digitized more than 30000 manuscripts from different manuscripts repositories in
India. The Mission, in collaboration with University of Madras, Chennai is currently digitizing
the existing volumes of New Catalogues Catalogorum (NCC). It has already digitized 5 books.
The Mission plans to digitize 500 manuscripts each in 50 important repositories across the
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country. The Mission also plans to digitize 45 most valuable and rare manuscripts in the
country.

8.5. Museums and Libraries under Department of Culture
The Manuscripts available with some of following organizations under Ministry of Culture,
Govt. of India are as indicated below:
Organization

Number of Manuscripts

Rampur Raza Library

15,000

Khuda Baksh Oriental Public Library

20,060

Asiatic Society, Kolkata

32,000

National Library, Kolkata

3,258

Central Institute of Buddhist Studies, Leh

10,000

Central Institute of Higher Tibetan Studies, Sarnath

1,028

Salar Jung Museum, Hydrabad

10,000

8.6. State Archives, State Libraries and State Museums
According to information compiled by IGNCA, the holdings of some of the major state‐
administered institutions are as follows:
Organization

Number of Manuscripts

Adyar Library and Research Centre, Chennai
Andhra Pradesh Oriental Manuscripts Library and
Research Institute’(Shifted to Osmania University Campus)
Delhi Archives
Goa Central Library
Government Manuscript Library, Allahabad
Manipur State Archives
Manipur State Kala Academy
Oriental Institute and Manuscript Library,
Thiruvananthpuram (Kerala)
Orissa State Archives
Orissa State Museum
Rajasthan State Archives, Bikaner
Rajasthan Oriental Research Institute
(Jodhpur with 8 branches)
State Archives, J & K
State – Central Library, Hyderabad
The State Archives of Andhra Pradesh
TMSSM Library, Thanjavur (Tamil Nadu)

40,000
23,115
171
50
11,000
334
1636
56,000
5,000
37,000
14,000
1,16,123
1,000
17,000
6,209
47,625
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Manuscript holdings with State Government run institutions are widely distributed. However,
information is not readily available regarding the extent to which these manuscripts are
catalogued, scientifically preserved and made accessible to scholars.

8.7. Manuscripts with Universities
Some of the major universities with substantial collections of manuscripts are listed below.
These universities receive limited funding and are unable to commit the regular funds required
for cataloguing, preservation and dissemination. Equally, potential readers from a non‐
university environment are often unaware of the nature and accessibility of universities
collections for research.
Organization

Number of Manuscripts

Aligarh Muslim University (UP)
Andhra University Library (AP)
Banaras Hindu University, Varanasi (UP)
Bhanderkar Oriental Research Institute (Pune)
Gauwhati University (Assam)
Kameshwr Singh Darbhanga Sanskrit University (Bihar)
Kurukshetra University (Haryana)
GOML, University of Madras (Tamil Nadu)
Osmania University Library (Andhra Pradesh)
Patan University (Gujarat)
Poona University (Maharashtra)
Punjab University (Punjab)
Sampurnanda Sanskrit University, Varanasi (UP)
Sanskrit Academy, Osmania University (Andhra Pradesh)
Shivaji University Library, Kolhapur (Maharashtra)
Tamil University, Thanjavur (Tamil Nadu)
University of Calcutta (West Benbal)
Utkal University (Orissa)
Vishwabharati University (West Bengal)

12,000
3,000
10,500
20,000
3,248
13,000
5,500
72,620
6,428
3,700
4,416
18,395
1,40,000
3,000
5,673
3,365
42,000
3,053
15,354

Refer position paper 11. in volume – II of this report for more details.

8.8. The Center for Art and Archaeology, American Institute of
Indian Studies (AIIS)
The Center for Art and Archaeology is a unique research centre of the American Institute of
Indian Studies (AIIS). The Center was set up in 1965 with the mission to carry out original
research on South Asian cultural history and to facilitate the research of visiting scholars. For
over forty years, the Center's staff has documented a significant portion of the surviving
artistic achievements of South Asia through photographs, measured drawings and research.
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The documentation of the Center was initiated to support its core research program on temple
architecture. The project gathered together a range of historical, cultural and technical
information sourced from ancient texts, records and field documentation. The intensive site
documentation undertaken through this project resulted in a photo archive of more than
140,000 meticulously documented photographs and slides, of South Asian art & architecture.
About 7000 monuments from 2000 sites dotting the entire length and breadth of the sub‐
continent and over 300 museums containing related artefacts have been documented so far.
More than 6000 measured architectural drawings, meticulously drawn floor plans and basal
elevations of temples, mosques, tombs, and secular buildings, many of them not previously
drawn, supplement the Center's outstanding photographic collection. Refer position paper 12.
in volume – II of this report for more details.

8.9. Other Cultural Heritage Organizations in the Country








Archaeological Survey of India (ASI), under the Ministry of Culture, is the premier
organization for the archaeological researches and protection of the cultural heritage of
the nation. The ASI has 24 circle offices in Indian States and Union Territories
All Indian States have a Directorate/Department of Archaeology and Museums
National Mission on Monuments and Antiquities of ASI is creating a digital database of
built Heritage and antiquities
In addition there are a large number of visual repositories maintained by government,
semi‐Government and Private organizations.
India has approximately 1100 museums

8.10.

C‐DAC’s Initiatives

C‐DAC’s Human‐Centred Design and Computing Group has taken pioneering initiatives by
developing and deploying the JATAN: Virtual Museum Builder system at Prince of Wales
Museum, Mumbai; Salar Jung Museu, Hyderabad; Raja Dinkar Kelkar Museum, Pune and
recently Victoria Memorial Hall Museum, Kolkata. JATAN: Virtual Museum Builder allows
cataloging and dissemination of digital antiquities.
C‐DAC is also working on a project for MMRDA’s Heritage Conservation Society to digitally
archive the information on heritage monuments within Mumbai region.
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International Scenario:
CASPAR Cultural Heritage Testbed projects:
CASPAR and UNESCO have built the testbed which preserves the laser scan data,
3D reconstruction of selected world heritage monuments and archeological sites.
The testbed for digital preservation on performing arts is also developed in
coopration with Institut de Recherche et Coordination Acoustique/Musique
(IRCAM) and the University of Leeds Interdisciplinary Centre for Scientific Research
in Music.
The Canadian Heritage Information Network (CHIN)
The Canadian Heritage Information Network (CHIN) is a Canadian government‐
supported organization that provides a networked interface to Canada's heritage,
largely through the World Wide Web. It aims to give access to Canada's heritage
for both Canadians and a worldwide audience, by supporting the development,
presentation and preservation of Canada's digital heritage. The Virtual Museum of
Canada (VMC) Portal integrates and disseminates the digital content contributed
by a network of 1300 Canadian museums.
NDIIPP/ Library of Congress:
NDIIPP / Library of Congress has built digital collections on American History &
Culture which includes historic maps, photos, documents, audio and video from
American Memory and Performing Arts which includes collections of articles and
special presentations on music, theater and dance materials.
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9. Audio, Video & Films
9.1. All India Radio (AIR)
All India radio (AIR) is a Broadcasting organization. Akashvani network consisting of 233
stations and 373 broadcast transmitters of which 146 are MW, 161 FM and 54 SW
transmitters. Its coverage extends to 99.14% by population. Operating in a multi‐cultural,
multi‐linguistic country like India, AIR broadcasts in 24 languages and 146 dialects, in its home
service. In external Services, it covers 27 languages including 16 foreign and 11 Indian
languages. Each radio station has its own Tape & Disc library wherein the sound recording of
different programmes such as Music, Talks, Discussion, and Drama etc. are preserved at
these stations. The sound recordings which are of Archival value are sent to the Central Sound
Archives of All India Radio.
The Central Sound Archive of All India Radio is located in Akashvani Bhawan, New Delhi, which
is All India Radio’s Headquarters. Central Sound Archives of All India Radio possesses a huge
collection of sound recordings of archival value, covering a large variety, category and type of
music, talks, speeches of eminent political personalities, scientists, educationist and social
reformers in their own voice and other programs which cover a long time span of several
decades.

9.1.1. Present state of AIR Archive
The sound recordings in the archives are predominantly preserved on ¼” analogue audio
magnetic tapes and gramophone discs. AIR has transferred more than 70% of the sound
recordings on Analogue tapes & Gramophone disc to CD‐R. The process of digitization is still
in progress.
The Archival material is received to Central Archives either from Radio Stations all over the
country or from Outside Sources in any format like Analogue Tape, Audio CD, R‐DAT and Audio
Cassette etc., the same is digitized and transferred to CD‐R.
The details of the sound recordings on analogue tapes & gramophone disc are in text mode.
The metadata of the sound recording in text format has been transferred on database. The
database is developed by another software company.
Number of Analogue Tapes in Archives is: more than 48000
Number of Gramophone records in Archives is: 3500
Total Hours of Sound Recording in Archives is: 22000 Hours
In next 5 years it will be: 27000 Hrs
The digitized data is preserved in two formats on CD‐R. One is WAVE format & another is
MPEG‐I layer II format. The compression ratio used is 4:1. The WAVE format CD is used as
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Master CD and kept for long term preservation. The MPEG‐I layer II format Audio CD is used as
circulation copy. Professional Tape Recorder and Playback machines are used for recording &
playback of archival material. The record and playback speed for tapes is 7.5 inch/sec.,
normally the recording level is kept at 4 dB below the normal recording level. Master copy is
played from machine having only playback head. Professional CD players are used for playback
of CD‐R/CD’s. Barcodes are provided on all CD‐R. Bar code reader is used for reading the
details of recording on CD‐R. Refer position paper 14. in volume – II of this report for more
details.

9.2. Doordarshan Archives
DD‐Archives has taken a major step towards digitization by acquiring Media Asset
Management Solution with 8 ingest points and 5 terabyte on line storage and 19 LTO4 tapes
which can store roughly 1200 hours of digitized and archived content. As it is evident, this is
only a small beginning towards the migration of archival programmes into digital domain.

9.2.1. Present state of Doordarshan Archives

Sr.
No.

Format

Number of tapes
(Total Inclusive Zones)

Number of
machines
(Total Inclusive Zones)

1.
2.
3.
4.
5.

AMPEX
BCN
U‐matic
Film
Beta

1000
13929
54787
227
88666

6.

DVC Pro tapes
i. DVC Pro 94 (45 mts.)
ii. DVC Pro 92 (90 mts.)
iii. DVC Pro126 (60
mts.)
iv. DVC Pro 66 (30 mts.)

i)
ii)
iii)
iv)

2255
190
6758
7712

2
28
nil
322

21

373
Total Analogue Tapes: 158609
Total Digital Tapes:

16915

Being a broadcast audio visual Archive, a long term digital preservation is a primary
requirement as most of the content, such preserved will be repurposable material. Though
the technology is changing very fast, this preservation has to be done in a file based format for
enabling easy adaptation of new technology. High definition television is going to be a reality
in next couple of years. One can not aim to transfer two lakh hours of programmes once again
from tape to tape as is being done in the case of analogue to digital. Also, meta tagging
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happens only once in file format which gets easily transferred to future technology along with
the file. Once file migrates, tagging also migrates.
Doordarshan has identified roughly one lakh fifty thousand tapes which require restoration
and digitization. For this DD‐Archives requires legacy machines which are not used by any
Kendras as they have lost their currency. Digitizing the legacy tapes is the core job of the DD‐
Archives. This work can also be shared by Archives Kendras in five zones. As the machines are
old and the tapes are in very bad condition, the transfer of the tapes to digital medium is a
very slow process. The tapes are first cleaned in the RTI machines and only then they are
being played in the respective format. No machine is able to take more than 3 hours dubbing
at one time. The older equipment like Ampex Quad and BCN provide even lower results. In
this rate we are able to digitize only 10‐15 hours every day with one lakh tapes waiting in the
wings and almost 50% waiting in the Kendras. It will take two decades to digitize the legacy
content of Doordarshan. To accelerate the speed of digitization, more equipments are
required. What is required is reallocation of legacy equipment lying idle in other Kendras and a
more new DVC Pro machines. In addition server based file archiving should be introduced.
Refer position paper 15. in volume – II of this report for more details.

9.3. National Film Archives of India (NFAI)
The National Film Archive of India (NFAI) has a collection of approximately 5000 films, 2 lakh
posters / stills / photographs, 40,000 scripts and other items like song books and art work.
Films Division, Mumbai has approximately 8000 documentary and short films in their
collection.

The Children’s Film Society, India (CFSI) and the National Film Development

Corporation (NFDC) also has approximately 228 and 250 films in their catalogues respectively.
The rest of the films and materials like costumes, properties equipments etc. are lying with
State Government bodies, private studios, film laboratories, institutions and individuals.
Although the NFAI regularly collects such materials for preservation, the vast majority still
remains in‐accessed in private collections and remains inaccessible for studies and research.
These materials are not surveyed, catalogued, conserved, preserved, digitized or commercially
exploited.

9.3.1. Need for digitization
All types of film are composed of chemicals, which, if not stored in ideal conditions, are subject
to decay. A further toll is taken by poor storage which leads to the decomposition due to mold
& fungi, and poor handling resulting in dirt, scratches, tears and other physical damage. A
practical solution to counter film deterioration is to convert and archive information stored on
film and magnetic media to digital format’s and media which are durable, easy to store, not
prone to wear & tear due to repeated access and have a technological life span.
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The compelling advantage of digital media is the ability of maintaining content without
generational loss, and to preserve it into virtual perpetuity.
Digital technologies have also revolutionized restoration of the films enabling to significantly
repair damage and deliver versions that are visibly appealing and close to their state of initial
release. Refer position paper 16. in volume – II of this report for more details.

International Scenario:
British Library Sound Archive
The British Library Sound Archive holds many sound and video recordings, with
over a million discs and thousands of tapes. Its collections come from all over the
world and cover the entire range of recorded sound from music, drama and
literature, to oral history and wildlife sounds. Formats range from cylinders made
in the late 19th century to the latest digital media. The Archival Sound Recordings
service provides free online access for UK higher and further education institutions
to over 32,000 rare recordings of music, spoken word, and human and natural
environments. Some of these recordings are also accessible for general public
listening online.
InView: Moving Images in the Public Sphere
The British Film Institute (BFI) has successfully brought its long history with
preservation of analogue materials to bear on the digital preservation needs of the
InView project. While they use a number of systems to manage the content and
workflows, they understand that this complexity can introduce errors. BFI has a
long‐term plan for managing the intellectual content of the InView data, including
both a process to coordinate updates to metadata and staff for whom
maintenance of this content will become an ongoing task. The partner institutes
include The Parliamentary Recording Unit, BBC, ITN, Open Media, Northern Region
Film & Television Archive, South West Film and Television Archive, the Media
Archive for Central England, and the East Anglian Film Archive.
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10.

Scientific Data

This section provides glimpses of the type of scientific data which requires to be preserved by
institutions like NRSC, NIO, DRDO, etc. The information is representative of the digital
preservation requirements of other scientific organizations in India.

10.1.

National Remote Sensing Centre (NRSC)

Earth Observation (EO) data provide global coverage of the Earth across both space and time
showing the world through a wide‐enough frame so that large‐scale phenomena can be
observed locally with great accuracy and gathering data from sites not easily accessible for
ground‐based data acquisition facilities. EO data acquired from space have become powerful
scientific tools to enable better understanding and management of the earth and its resources.
ISRO has been acquiring and preserving scientific data from remote sensing satellites and
scientific missions like Chandrayaan, meeting long term digital preservation requirements,
ensuring continuous data accessibility for the user community. Another scientific repository
like National Database for Emergency Management (NDEM) is conceived as a GIS based
repository of data to support disaster/emergency management in the country in near real
time. Bhuvan a large national scientific repository of multi resolution images from multi
sensor IRS satellites of India is seamlessly depicted through the Bhuvan web portal to unable
common man to zoom in to specific area of interest.

10.1.1.

Archival & Storage of Remote Sensing Data

Data Archival, storage and data base updating and maintenance of all the Indian and foreign
Remote Sensing satellites data includes all IRS series includes right from IRS‐1A to IRS‐ P6
and recent Ocean sat and

foreign satellites like LANDSAT , NOAA, MODIS, ERS data in a

controlled environment. NRSC has been acquiring valuable remote sensing data since 1978 on
various media. In addition to regular archival & storage, migrating / transcribing of data on to
new media / new proven technology periodically for long term archival.
Remote sensing the moon by Chandrayaan‐1 is another mile stone in Indian space programme.
Long time Archival of large volume of mission chandrayaan‐1 data in the product format is
accessible in centralized SAN storage at Indian Space Science Data Center (ISSDC).

10.1.2.

Archival Size

The satellite data which is archived is in digital format. At present the archival facility at
NRSC contains 800 TB of data of all satellites and sensors on 30,000 SDLTs and 10,000 CDs
and 5000 DVDs. The data volumes are increasing dramatically every year as ISRO launches 2 to
3 remote sensing satellites. Taking new missions in to account in the coming five years NRSC
is going to archive another 500 TB of data. The volume of Chandrayaan ‐1 data at present is
20 TB, is available at ISSDC in the product format. The SAN storage facility at ISSDC will also
be used to preserve future scientific missions data like Astrosat and Chandrayaan‐2 missions.
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This data was globally accessed by several international registered users including NASA for
scientific studies. The Bhuvan the one stop versatile web based earth observation system has
15 TB of data and scalable up to 45 TB.

10.1.3.

Storage Media and Formats

The serial digital raw data after receiving will be stored is in FRED format ( ISRO s
proprietary format ) archived in to Super Digital Linear Tape (SDLT). The processed data
will be disseminated to user in product format (eg. Geo tiff). Super Digital Linear Tapes
(SDLTs) are stored at NRSC Archival facility in a controlled environment ie. 18 to 22 deg
centigrade

temperature

and RH 45%. To safeguard the archives from external factors (

floods , fire and disasters ) a mirror site was established by keeping a dual copy of all the
archived data at distant location. The data is managed thru oracle based archival data base
and centrally controlled by Integrated Information Management System (IMS) for sharing
of archived data for products generation for user community

10.1.4.

Difficulties faced in data preservation

Since 1978 NRSC was archiving data on High Density Digital Tapes media ( HDDT). These
HDDTs has a shelf life of 10 years as per the manufacturer. But due to wear and tear of
tapes and recorder heads the retrieval of data has become difficult. Data losses were noticed
while playing back the data. After 5 years of shelf storage tape stickiness and oxide
shredding were developed on the tapes in spite of keeping in a controlled environment.
Specially fabricated ovens were used to bake the sticky HDDTs before playback.
The more effective way of preserving the archived data in better capacity media which
occupies less physical space, which provides scope for archiving future missions of data. In
1997 NRSC migrated to new technology /media SDLT and has overcome above problems. Refer
position paper 17. in volume – II of this report for more details.

10.2.
Defense Scientific Information and Documentation Centre
(DESIDOC)
On behalf of DRDO, the Defense Scientific Information and Documentation Centre (DESIDOC)
publishes many regular and ad hoc publications. All these publications are digitized full text
and made available on DRDO intranet as well as on Internet. These include:

10.2.1.

DRDO Periodical Publications

Digital Preservation of Scholarly Journals: All the papers published from volume 1 (1949) till
current volume (2010) of the Defense Science Journal, a bi‐monthly research periodical of
DRDO has been digitized and hosted both on DRDO Intranet and Internet for wider open
access by scholars, researchers and public at large. Also, all the papers published in 30 volumes
(till current issue) of DESIDOC Journal of Library and Information Technology (formerly
DESIDOC Bulletin of Information Technology) were digitized and made available on DRDO
Intranet as well as on Internet.
National Report on Digital Preservation Requirements of India, Volume‐I
42

Scientific Data

Digitization of Publications: DESIDOC also doubles as the publication wing of DRDO for
disseminating information regarding DRDO products and technologies. Towards this end
DESIDOC brings out regular publications like Technology Focus (bi‐monthly), DRDO Newsletter
(Monthly) and DRDO Samachar (Hindi‐Monthly). These publications are digitized from 2001
and are hosted on DRDO Intranet as well as on Internet; all the issues of old volumes from
their start are under digitization. Two annual publications, Science Spectrum and Technology
Spectrum, covering orations delivered by DRDO scientists on National Science Day and
National Technology Day, are hosted on Intranet.
Digitization of Translated Documents: Many requests are received from scientists for
translation of research papers, reports, manuals etc Published in languages other than English.
Nearly 4500 such documents (approximately 2.5 lakh pages) is being digitized and hosted on
Intranet for access by scientists.

10.2.2.

Knowledge Management at DRDO

There is marked shift in the approach in handling knowledge generation and management in
DRDO; in fact the mission of DESIDOC is to provide leadership in the management of tacit and
explicit knowledge resources. In the initial stages there was no integrated approach towards
creation and holding of knowledge and information. Now while DRDO Monographs capture
the tacit knowledge, other forms of knowledge is held explicitly in portals like DRDO
Institutional Repository (IR) called Gyansrotra, e‐learning, DRDO Wiki, and DRDO Blog.
DRDO Monographs: Many Senior Scientists, Project Directors and Directors of DRDO labs
retire after a long service in DRDO; they gain a lot of expertise and experience in subject areas
that are focused to defense and security. Towards knowledge management as well as creating
intellectual capital for the country in defense technologies, DESIDOC started DRDO
Monographs Series to convert tacit knowledge into explicit knowledge. Typically, the writing
part is done once the scientist retires from active service and is still fresh with wisdom of
expertise gained and has more time to recollect the knowledge gained and put to paper. This is
published into DRDO monographs on a focused area of defense technology. So far DESIDOC
brought out nearly 25 monographs; all these are archived as digitized or born digital
information. At present these are hosted on Intranet and steps are afoot to host them on
Internet.
Wiki and Blog: DRDO has hosted a knowledge network on the lines of Wikipedia – an
information portal covering all the areas of defense interest and actively solicits inputs from
the DRDO scientific community. It is periodically edited and updated with new information and
peer‐reviewed by the fellow scientists. DRDO Blog is used by scientists to inform scientific
fraternity about the latest developments in their subject fields, conferences, seminars,
breakthroughs and share experiences to help reduce communication gap amongst them.
Separate subject streams also are created for having close interaction among them.
DRDO Institutional Repository: A number of research papers are published by DRDO scientists
in national and international peer‐reviewed scholarly journals. DESIDOC initiated a project
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named Gyanstrotra where over 4000 papers were collected from different DRDO Labs,
digitized and hosted on Intranet to provide open access to the user community. It is an
ongoing project and DESIDOC is receiving many papers presented in conferences/seminars,
chapters contributed to books, etc for enhancing the intellectual capital of DRDO IR. After
obtaining necessary clearance, this will be hosted on Internet at a later date.
DRDO Cell: Many DRDO labs regularly hold national and international conferences, seminars
and symposia. Some of these proceedings along with other material like brochures and adhoc
publications are received in DESIDOC. A DRDO Cell has been created in Defense Science Library
of DESIDOC with nearly 600 volumes; all these publications were digitized and made available
on DRDO Intranet. DESIDOC created E‐books of older, out of print books like Popular Science
and Technology Series (14 titles), Indian Defense Technologies (7 titles of Atmabodh Project)
besides 15 books and policy documents of DRDO. These are all made available on DRDO
Intranet as well.

10.2.3.

Preservation of DRDO Scientific Heritage

Digitization of Photographs: DESIDOC holds nearly 65,000 old photographs of DRDO which
date back to late 1940s when DSO (precursor to DRDO) was established. These are digitized
from photo print and film negatives as part of the DRDO Heritage Photo Bank. It covers all
important events organized by DRDO and photographs of products and systems developed by
DRDO, technologies, personalities, etc. DESIDOC is receiving many heritage photographs from
DRDO Labs which are also added to the Digital Heritage Collection. This heritage collection is
available on DRDO Intranet.
Digitization of Audio and Video Collection: DESIDOC possesses a large number of videos
(>450) and audios (>150) of speeches, lectures delivered by VIPs and eminent persons. All
these audios and videos have been digitized and are hosted on a portal on DRDO Intranet.

10.2.4.

Future requirements at DRDO

At present DESIDOC is holding a Terabyte of digital information—born digital and digitized—in
text files. Different types of software and formats are used to digitise and archive. The formats
for storage include pdf, pdf‐wave, TIFF, GIF, PNG, Jpeg, Mpeg, MP4, HTML, XML, etc. This
makes the management of digital collection more difficult due to technology obsolescence and
also for data migration. DESIDOC also holds more than 1.25 Terabytes of photographic, audio
and video files in digital form.
Currently about 40 DRDO labs have created digital libraries and digitized their internal
documents like research papers, reports, designs, manuals, etc. Recently DESIDOC was
assigned digitization of all reports including project reports from all DRDO labs and create an
archive for easy information retrieval to enable locating and accessing required reports. This is
a huge task and will generate Terabytes of digital data for long time preservation and access.
Refer position paper 18. in volume – II of this report for more details.
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10.3.

National Institute of Oceanography

Indian Oceanographic Data Center (IODC) at NIO maintains data archives from the ship‐based
observational studies (collected by NIO scientists) related to the Physical, Chemical, Biological,
geological and Geophysical parameters along with the metadata and caters to the needs of
the user community for various applications related to academic, research, defense and
commercial activities.

10.3.1.

Type of data stored at NIO

Presently, data quantum is about 2 TB size and it is expected to reach 20 TB within the next 5
years. Development of a web based systems with a set of tools and services for searching and
acquiring data from its holdings to support several users is crucial to the expanded use and
improvement of data products which require larger storage space. Broadly the data can be
characterized as under‐
1) Hydrography station data ‐ Academic, Research, Industrial/Commercial applications.
2) Geophysical track data
3) Moored current meter data ‐ Oracle, MySQL, ODV spread sheet & NetCDF formats
4) Satellite data sets
5) Seismic data ‐ HDD, Magnetic tapes (old data)

10.3.2.

Difficulties faced in data preservation

A mainframe computer having INGRESS database had crashed during 2007 due to power
fluctuations during monsoon period. Upto 90% data have been recovered from the external
HDD and since then, all cruise date have been switched over to the Oracle database on a
Desktop machine. Past data available on magnetic tapes were not readable to transfer the
same to the present systems since the file formats were not compatible. Similarly, we faced
problem in converting the HDF data from the Oceansat satellite receiving station at NIO to
NetCDF. Refer position paper 19. in volume – II of this report for more details.
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International Scenario:
Digital Preservation for Environment Monitoring
ESA‐ESRIN, the European Space Agency Centre for Earth Observation (EO) has
undertaken the long term digital preservation for environment monitoring as part
of CASPER project. At present several thousands of Earth scientists, researchers,
environmentalists and climatologists have online access to EO missions’ metadata
(millions of references), data (in the range of 3 to 5 PB) and derived information.
Their main objectives are to study the global climate change.
The Committee on Data for Science and Technology (CODATA)
The objectives of the CODATA Task Group on “Preservation and Archiving of
Scientific and Technical Data in Developing Countries” are to: 1) promote a deeper
understanding of the needs of developing countries with regard to long‐term
preservation, archiving, and access to S&T data; 2) advance the development and
adoption of improved archiving procedures, technologies, standards, and policies;
and 3) provide an interdisciplinary forum and mechanisms for exchanging
information about S&T data archiving requirements and activities, with particular
focus on the concerns and needs of developing countries.
Preservation of Earth System Model Data
World Data Center for Climate (WDCC) has developed a system to separate earth
system model data storage, including an expiration date at the scientific project
level, and the documented long‐term archive. This new system produces a
completely documented, quality checked long‐term archive with a searchable data
catalogue. Presently the WDCC offers web‐access to more than 340 TB of climate
data which are stored in 120,000 database tables and in six billion individual table
entries. This project is reported as part of the Digital Preservation Europe initiative.
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11.

Health Records

Health records need to be maintained by institutions and individuals who generate them.
Although the patient has a right to his records, the ownership lies with the care providers.
While several judgments exist in this regard, the common theme underlying this is the fact that
while the de jure owner is the patient since it is his own data, the de facto owner is the care
provider who has the higher responsibility to ensure that the information contained within the
records will not harm the patient in any way. Certain information, if released to the patient,
may cause serious damage to his health and it may even be fatal (a person knowing he has
cancer might become suicidal due to depression).
However, being a custodian of sorts, care providers need to be cognizant of the fact that they
may have to release a part or even all of the information under certain circumstances like due
to court summons or insurance claims processing, that they hold these information in good
faith and trust of confidentiality and that they will not disclose to any third party without
prior consent of the patient or his legal assignees, that all health‐related information is
sacrosanct and must not be subsequently altered without prior authorization (like explicit
patient consent) or with any mala fide intentions.
Whenever so requested, the care provider is required by law to release the information.
Failure to do so might make the care provider both civilly and/or criminally liable of
negligence, deficient in providing a service, or unable to provide exculpatory documented
evidence in cases. The punishments could range from being held negligent to deficient to
imposition of fine and even imprisonment under the various sections of laws applicable in
India.
While various authorities have recommended different periods for preservation of records like
2 years for outpatients and 3 years for inpatients, in medico‐legal cases these need to be held
till the case has been finally disposed off. Indian laws, under the consumer protection act 1986
allows for a minor to sue his care provider within 3 years of attaining the age of 18 years, so all
health records of children need to be preserved for 21 years.
Without any existing guidelines or laws or recommendations, most institutions have designed
and developed their own health record storing and preservation techniques. With paper‐
records being the norm for most health records, storing and preserving them is increasingly
becoming an issue as organizations wrestle with increased demand for storage floor‐space that
could otherwise have been utilized for providing clinical care and physical degradation of
records due to normal wear and tear, environmental reasons (dampness, fungi, insects,
variations of temperature, etc.) and misplaced/missing files. As the organization grows and
over time these factors play an increasingly crucial part in loss of records, which is always a
cause for concern.
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Proper filing and preservation of non‐paper records like radiological films, pictographs of
investigation slides, and signals captured on audio tapes (as in Holter monitoring) and video
(VHS tapes) and making them available as parts of a single case record is a massive challenge in
itself. Although most modern equipments and monitors now come equipped with RS232 serial
ports that permit generated signal data to be captured elsewhere and most radiological
equipment now making all its images available as DICOM images that can be captured on
hard‐disks, CD and DVD, the challenge of making them available as a single life‐time health
record of a particular patient remains a huge challenge. Refer position paper 20. in volume –
II of this report for more details.

International Scenario:
Michigan Electronic Medical Record
Michigan Electronic Medical Record Initiative attempts to create the “longitudinal
patient record", which would collect every medical report for a citizen's lifetime.
Notary archive model
A co‐operative trusted notary archive (TNA) sets an example of the typical EHR
Archive, which receives health data from different EHR‐systems, stores data
together with associated meta‐information for long periods and distributes EHR‐
data objects. TNA can store objects in XML‐format and prove the integrity of stored
data with the help of event records, timestamps and archive e‐signatures.
Preservation of radiographic medical images
DigitalPreservationEurope (DPE) has launched a project to ensure long term digital
preservation and accessibility of radiographic medical images. In medical imaging,
devices for storage and presentation of images are called PACS (Picture Archiving
and Communication Systems); they communicate according to specific protocols
and store data in an independent format. The most common format used for
storing, handling, transmitting and printing is DICOM (Digital Imaging and
COmmunications in Medicine). Further information in digital form which may not be
consulted for diagnostic reasons but are also used in the system such as
spreadsheets, 3D visualisations or audio/video files are not part of the DICOM
standard. These types of objects pose enormous challenges for digital preservation
due to the diversity of files and potentially proprietary file formats.
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12.

Educational Data

12.1.

E‐ Theses and Dissertations (ETD)

INFLIBNET, as the national level library network engages in development of national union
databases and already hosted an online database of Indian theses. This database provides
bibliographical details of around 1,50,000 Ph D theses or Doctoral Dissertations awarded by all
Indian Universities. Indian universities play a major role in generation and dissemination of
knowledge by conducting research works and producing Ph D theses as a unique genre of
information sources. It is estimated that every year, nearly 10,000‐12,000 Ph Ds are awarding
in India. The hard copies of theses submitted to Universities in support of Ph.D degree are
difficult to access, as they are stocked only in the university library where the student has
worked. In contrast to this, the E‐ Theses and Dissertations (ETD) can be easily located, readily
accessible and delivered over the web (Vijaykumar et al).
However, the developments are rapidly leading institutions to a point where they envision
electronic documents as the normal means by which students submit theses and dissertations.
Unfortunately, deficient planning in regard to acceptable nonproprietary format types and the
creation of backup versions of a student’s work threaten not just components of the ETD with
obsolescence, but also the entire document (Teper et al).

12.2.
National Programme on Technology Enhanced Learning
(NPTEL)
The National Programme on Technology Enhanced Learning (NPTEL), a project funded by the
Ministry of Human Resource Development (MHRD) uses multimedia and web technology to
enhance learning of basic science and engineering concepts. This is being carried out by seven
IITs and IISc Bangalore as a collaborative project. In the first phase of the project,
supplementary content for 129 web courses in engineering/science and humanities have
been developed. Each course contains materials that can be covered in depth in 40 or more
lecture hours. In addition, 110 courses have been developed in video format, with each course
comprising of approximately 40 or more one‐hour lectures. In the next phase other premier
institutions are also likely to participate in content creation.

12.3.

National Mission on Education through ICT

The National Mission on Education through ICT undertaken by Ministry of Human Resource
Development has plans to build large repositories e‐learning content, multilingual e‐content,
e‐books & e‐journals. It also covers digitization of traditional knowledge, educational video /
audio content on tape or other media. As a custodian of the national repository of e‐content,
the Mission proposes to undertake an exercise for indexing the available e‐content, for its
easier retrieval and access by the learners.
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International Scenario:
Networked Digital Library of Theses and Dissertations (NDLTD)
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 analogues to traditional paper‐based
theses and dissertations. The NDLTD assists students and universities in using
electronic publishing and digital libraries to more effectively share knowledge in
order to unlock the potential benefits worldwide. With nearly 200 universities world
wide participating on the organization, the wealth of graduate research available
through NDLTD's website is impressive. Increasingly, platform independent PDF
format is the standard online publishing of graduate work.
Joint Information Systems Committee (JISC) projects
JISC, UK supports higher education and research by providing leadership in the use
of ICT (Information and Communications Technology) in support of learning,
teaching, research and administration. JISC is funded by all of the UK post‐16 and
higher education funding councils. KeepIt! A JISC project to enable a diverse range
of digital content presented by institutional repositories ‐ research papers, science
data, arts, teaching materials and theses ‐ to be managed effectively today,
tomorrow and beyond.
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Summary of requirements
Information technology has entered all the organizations from diverse domains like
government, banking, insurance, cultural heritage, broadcasting, science and education, etc.
In every domain, multiple terabytes of data is already being created and stored in variety of
digital formats and storage media. This data is either born digital or it is being converted
from analogue to digital format. It is in the form of text, images, audio, video, films,
websites, software, maps, documents, databases, etc. We cannot rule out the reformatted
digital data (digital surrogates) as India being a developing country, many organizations are
starting by digitizing the old materials in their possession as the first step towards the digital
preservation. The archivists from respective domains have reported the problems pertaining
to preservation and access of digital data. These problems are due to obsolescence of data
formats, failure of storage media, data corruption, disasters, etc. Organizations are investing
in digital infrastructures based on the available knowledge for managing the data and
archives in their custody.
Following requirements of digital preservation are broadly defined after considering the
nature of data being generated in different domains‐


All government organizations need to be equipped with the knowledge of digital
preservation best practices, guidelines, procedures, tools and techniques to manage
their digital preservation needs.



Strengthen the role of the National Archives of India in implementing an electronic
records management policy for the public service.



CCA should have standard tools for time‐stamping, audit and verification of digital
signatures, migration to new formats, emulation, archival, preservation and ensuring the
validity of digital signatures for long term.



Domain specific digital preservation testbed projects involving multiple partner/ user
agencies should be supported for developing the capabilities and defining the best
practices. Domain specific archival systems following the OAIS reference model should
be developed. Approach for dealing with born digital data and reformatted digital data
could be different.



All data centres (data centres at NIC, C‐DAC, UIDAI, NAI, IGNCA, AIR, Doordarshan, NFAI,
LIC, RBI, SBI, DRDO, NRSC, NIO, etc) and digital archives should elevate themselves to the
level of Trusted Digital Repository by following the ISO standards related to data
security, information and records management and the forthcoming ISO standard for
trustworthy digital repositories. All organizations involved in collection and preservation
of digital data should be supported to initially start with self audit (Bronze level).



Standardization, Testing, Quality and Certification (STQC) should develop necessary skills
and capabilities to conduct digital preservation audit and certification of government
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organizations. STQC may also examine the possibility of setting up a dedicated centre to
focus on digital preservation audit.


We need to define the policies and processes, train the people and address the
motivational aspects to institutionalize the digital preservation practice.



The expert group identified following reasons to formulate the National Digital
Preservation Programme (NDPP)‐
‐

The wealth of digital heritage comprising of born digital data and reformatted
digital data across all domains are at stake due to technological.

‐

Digital preservation is an interdisciplinary and interdepartmental activity as it
involves specialized domains like technology, archive, library, information
science and the subject matter.

‐

Collaborative and networked efforts across different domains are essential to
enrich the knowledge base and cross‐linkages between the archives.

‐

International projects like NDIIPP, NESTOR, CASPAR, PLANET, DPE involve
various stakeholders and partner organizations and are implemented in
consortium mode.

‐

The maturity of the digital preservation is accomplished by dealing with wide
variety of data formats and content diversity.

‐

Development of tools, services, frameworks, best practices, guidelines, policies,
standards, training programmes are the common requirements across all
domains.

‐

Sharing and optimization of infrastructure, resources and experience can reduce
costs and multiply the effect.

‐

There is a need to institutionalize the digital preservation practices across all
organizations.

‐

National level awareness needs to be created.
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Recommendations by the International Panel of Experts

14.

Recommendations by the International Panel of Experts

C‐DAC, Pune had organized and hosted the Indo‐US Workshop on International Trends in
Digital Preservation during March 24‐25, 2009, Pune, India with Dr. Dinesh Katre, C‐DAC, Pune
and Dr. Joseph Jaja, University of Maryland, USA as the principal investigators. The workshop
was organized with the primary objective of seeking the direction, guidance and
recommendations from the Indian and international experts. Therefore, during this workshop
a panel discussion moderated by Dr. Joseph Jaja was organized for this purpose. The
recommendations given by the panellists are documented as under‐

Recommendations of Dr. A. K. Chakravarti
1. International cooperation would be important input to success.
2. We have progressed very significantly on R & D Agenda for digital preservation. Indo‐US S
& T Forum gave significant input to such possibility of collaboration. I was very encouraged
by the possibility of Indo‐US collaboration under the centre for excellence scheme, which
was mentioned in the presentation of Indo‐US Secretariat.
3. I suggest that US PI as one of the nodal point plus Indian PI as another nodal point to plus
one more person from each side as per the format to develop the subject further.
4. We need to put together some testbeds and prototypes. While addressing the legal issues,
the work being done in UNESCO and WIPO etc. should be closely followed. IT Act 2000 has
been amended and all electronic records are made legal. It provides legal sanctity to
electronic records.
5. Lot of discussion on cultural heritage side happened. C‐DAC and NIC are doing lot of work
in this area. All problems pertaining to digital preservation of cultural heritage will be
taken care of. Collaboration with LOCKSS and DELNET is recommended. Testbed and pilot
project for preservation of online born digital data are required.

Recommendations of Dr. William G. LeFurgy
6. Develop a consolidated road map
7. Bring all stakeholders together
8. There should be some entity to take the roadmap further

Recommendations of Dr. Shalini Urs
9. We should prioritize and decide what to do in year 1, 2, 3 and so on
10. Pilot projects related to following areas are recommended:
- National Archives
- Cultural Heritage Materials
- Web Archiving
- Metadata models already exist and we should adopt them.
- We need to make distinction between archiving and preservation
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Recommendations of Dr. David Giaretta
11. Citability to be ensured to counter copyright fears
12. Controls on costs, sharing to help sustainability
13. Formal certification of digital preservation

Recommendations of Dr. Mukul Sinha
14. Well documented process for digitization and proper certification of the same
15. Third party periodic auditing of digitization and digital assets
16. Funding agency should also insist and ensure that such auditing is conducted

Recommendations of Dr. Stuart Wiebel
17. Summary of perspectives about digital preservation presented during the workshop
- Know the customers and build a community around them
- Understand the threat models and design the systems accordingly
- Data is diverse there are no monolithic solutions
- Federation architectures are really essential for making the repositories sensible to the
public
- Be open about your failures, they are the keys to your future successes
- Do simple things that work
- Externally auditable integrity is most critical to the process of repositories
- Pay attention to scale
- Nurture and support the practitioners
- Technical and scientific and business requirements are related
- Open architecture is more important than open source
- Data and projects have life cycles and they need to be understood
- The vision and mission and principle policies of digital preservation should reflect and
project the national sensibilities

Recommendations of Sanjeev Gupta
18. Consortium may be formed to drive the agenda of digital preservation
19. Set up and lab through public and private partnership on digital preservation
20. Cross‐industry architecture may be developed

21. Roadmap may be prepared with integration of NDPP as part of e‐governance
action plan
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15.

Recommendations by National Expert Group

The summarized requirements given under respective sections and chapters, and the
recommendations given in the position papers (Volume – II of this report) are an integral part
of the overall recommendations. This chapter formulates the broad vision and outlines the
projects and activities to be undertaken on priority.
Vision statement for National Digital Preservation Programme (NDPP):

Pursue the goal of long‐term digital preservation of digital
information (i.e. inclusive of born digital and reformatted digital
content) across diverse domains; by creating the tools, technologies,
best practices and sustainable infrastructure; to ensure usability of
digital information through passage of time and obsolescence.
The action points recommended by the national expert group are as under:

A. Scope of National Digital Preservation Programme (NDPP)






National Digital Preservation Programme (NDPP) should preserve the digital
information across diverse domains like government, insurance and banking, cultural
heritage, broadcasting, science & technology, education, health and even other critical
domains that might emerge in due course.
NDPP should nurture the field of digital preservation in India from its inception to
maturity by supporting it through all phases truly in alignment with its long term
vision.
Adequate funding support should be provided for the digital preservation projects and
the long term sustenance of these efforts.

Short Term Activities
B. Formation of national group and technical committees




A working group with all stakeholders should be formed for guiding and reviewing the
progress of the activities of National Digital Preservation Programme.
(It may include representatives from DIT, C‐DAC, NAI, DAR&PG, NIC, CERT‐IN, Legal
experts, CCA, NAI, STQC, ASI, IGNCA, Doordarshan, AIR, Chhatrapati Shivaji Museum,
Salar Jung Museum, Department of Culture, IBM, SUN, NRSC, DRDO, IITs, etc.)
Technical committees comprising of various technical experts and domain specialists
need to be formed to evolve the strategies, policies, best practices and standards
related to metadata, security, privacy, authenticity, migration, emulation, authenticity,
integrity, digital signature, rights management, adaptation of Open Archival
Information System (OAIS) reference model and overall digital preservation process.
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C. Establish the network of key stakeholders or partner organizations




C‐DAC, Pune should constitute a consortium or a network of key stakeholders or
partner organizations for carrying out the collaborative work related to digital
preservation.
Appropriate resources to convene the meetings, group activities and overall
management of the consortium should be provided for an initial period of 3 years.

D. Setup a dedicated portal for NDPP




C‐DAC, Pune should develop and maintain the portal for NDPP on regular basis to
propagate the awareness programmes, training activities, best practices, standards,
techniques and tools of digital preservation.
There should be regular publication of reports on “digital preservation technology
watch” for various topics like file formats, new technologies, emulators, migration
routines, and also the obsolete technologies.

E. Establish the Centre of Excellence at C‐DAC, Pune for digital
preservation research to focus on ‐
o
o
o
o
o
o
o
o

Preservation techniques
e‐office, e‐record management
Network of heritage archives / virtual museums
Tools, technologies, best practices, guidelines
Curriculum development and training
Conference, workshops, international cooperation
Long term usability and sustainability
NDPP Portal and Consortium activities (network of stakeholders, partner
organizations)

F. Develop domain specific digital preservation testbeds‐




Multiple testbed projects to be supported under the following domains‐
o Government (e‐office data, e‐records management, e‐discovery)
o Websites and e‐mail data
o Insurance and banking data
o Cultural heritage data (network of heritage archives / virtual museums)
o Audio, Video and films data
o Scientific, technical and health data
o Educational data
o Any other relevant emerging field not stated in the report
Every digital preservation testbed should –
o Involve participation of multiple user organizations along with the technology
provider to demonstrate interoperability between the preservation archives
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Evolve the required processes, systems, tool and services for the preservation
of born digital data and reformatted digital data (converted from analogue to
digital).
o Digitalization and conversion of data for the testbed demonstration to be
supported through the project.
o Produce the evidence of digital preservation
The digital preservation testbeds should be developed within a period of 3 years
duration.
Funding for the long term maintenance activities of the testbeds in terms of migration,
replication and upgradation to be provided for a period of 7 years after the development
of testbeds.
The techniques, processes, guidelines, best practices and the knowhow developed
through the testbed projects to be disseminated through the NDPP portal.
Considering the previous work in the field of digital preservation of cultural heritage
done by C‐DAC, Pune, it should be supported to develop the India’s National Heritage
Network by creating and linking the digital repositories of museums (virtual museums).
o







G. Develop digital preservation tools and technologies




Develop the tools and technologies to fulfill the digital preservation requirements such as
Data Archival, Ingesting, Metadata Extraction, Format Conversion, Authentication,
Integrity, Emulation, Long Term Usability of Data, Information and Rights Management,
Search and Retrieval, Automated Auditing, Preservation Process Management etc.
The digital preservation tools and technologies must be designed with proper
understanding of the domain specific needs and the requirements of the designated user
communities.

H. Define digital preservation best practices


Formulate domain wise standards, best practices, processes, quality norms and guidelines
for long term digital preservation to ensure interoperability between the digital
repositories.

I. Curriculum design, Training and certification programmes




Funding to be provided for designing the course curriculum for digital preservation
(domain wise) at awareness and professional levels for the training of officials, decision
makers, curators, archivists, record keepers, librarians, etc.
Online courses on digital preservation also to be designed and developed for reaching out
to the government employees, service providers, mission teams and other stakeholders.

J. International and national conferences, workshops, seminars


Funding should be provided for the organization of International / national level
conferences, workshops and seminars on digital preservation.
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K. Formulate international cooperation


Formulate international cooperations collaborative R &D activities on digital prevention
like sharing of expertise, training, joint workshops and conferences. Refer the letter of
support for cooperation received from Alliance for Permanent Access, and CASPAR, United
Kingdom.

L. Launch intensive awareness programmes




Create awareness among the stakeholder organizations, officials, archivists, curators, data
managers, record keepers, librarians and user communities about the critical importance
of digital preservation covering ‐
o the threat of digital obsolescence
o the imperative need of long term digital preservation
o the required processes, techniques, tools
o services of third party trusted digital repositories
o digital preservation audit
Domain specific FAQs on Digital Preservation can be prepared and made available on the
e‐Governance and NDPP websites.

Long Term Activities
M. Establish the National Digital Preservation Infrastructure






Considering the fact that it may not be feasible for various government agencies to have
separate Digital Preservation infrastructure (technically, organizationally and financially), it
would be relevant to think on the lines of having a National Digital Information
Infrastructure supporting a distributed system of digital Repositories. This would call for
having sufficient number of trusted organizations capable of storing, migrating, and
providing access to digital collections of government data in a secured manner.
As most of the departments of Government of India, as well as of many State
Governments, are going through rapid computerization, it is imperative to set up a Digital
Preservation Infrastructure at National Level.
The components of National Digital Preservation Infrastructure are expected to be:
o Cooperative and networked Trusted Digital Repositories
o Follow the internationally recognized quality assurance practices for third
party auditing of digital assets and certification.
o All data centres should get certified against ISO 17799:2005, addressing Data
Security and Information Management, ISO 14721:2003 for Open Archival
Information System and the forthcoming ISO standard for audit and
certification of trustworthy digital repositories (currently ISO DIS 16363).
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N. Digital Preservation Audit and Certification
o

o

o
o

The data centres at NIC, C‐DAC, NAI, UIDAI and digital archives managed by
other organizations should elevate themselves to the level of Trustworthy
Digital Repository by following the ISO standards related to data security,
information and records management and the forthcoming ISO standard for
trustworthy digital repositories. They should be supported to initially start with
self audit (Bronze level).
Standardization, Testing, Quality and Certification (STQC) and other concerned
organizations should develop necessary skills and capabilities to conduct
digital preservation audit and certification of digital repositories, archives, data
centres.
STQC may also examine the possibility of setting up a dedicated centre to
focus on digital preservation audit.
CAG should consider incorporating the aspects of digital preservation in its
process audit.

O. Long Term Usability of Digital Data and Sustainability
Research and development towards ensuring long term usability of digital data should be
supported. This should focus on building the motivational factors within the digital data and
the archives for long term digital preservation
Long term usability of digital data, while transcending all the technological changes and
obsolescence, is defined as under‐




Transferability from one storage media to the other
Convertability to new file formats without distortion
Communicability in terms of self description, semantics, contextual linkages,
knowledge base
 Accessibility and searchability
 Readability and representability in the changing technological environment
 Understandability and use for designated communities
 Building multiple purposes around the digital data so that it gets used in various
applications
Long term usability of digital data will create the motivation to preserve it.
The digital repositories should be gradually empowered and enabled to offer value added
services through repurposing of the data and associated knowledge to become economically
and technologically sustainable.
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16.

International Cooperation

Refer the letter of support for cooperation from Dr. David Giaretta, Director, Alliance for
Permanent Access, United Kingdom on next page.
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Dr. Dinesh Katre
Programme Coordinator
Human‐Centred Design &
Computing Group
Centre for Development of
Advanced Computing (C‐DAC),
NSG IT Park, 7th Floor, Aundh,
Pune ‐ 411007, INDIA.

Sub: Cooperation letter in relation with the proposed National Digital Preservation
Programme of India
Dear Dinesh,

I was pleased to meet you last week when you visited the UK to discuss work relevant
to your 'Study Report on Digital Preservation Requirement of India", as required by the
Department of Information Technology, Government of India.
As we discussed, it is clear that there are many areas where we can usefully
collaborate including
‐

‐

ISO Audit and Certification (International i.e. at least Europe, USA, India)
o common development of training courses for auditors
o set up of accreditation system for auditors and certification authorities
o development of best practice guide for auditors
o set up of the Indian equivalent of the European Framework for Audit and
Certification of Digital Repositories (3 levels of certification with ISO as top
level)
Development of a Global Virtual Centre of Excellence ‐ involving
o virtual meetings on developing common vision for digital preservation
research e.g.
 Trust
 Sustainability (including funding)
 Preservation techniques
o joint wiki for exchange of information & experience sharing
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development of common test procedures and environments
comparison of tools and scope of their validity
common (federated) software repository
discussion forum for problem resolution
best practice guides, formal qualifications and training courses in digital
preservation
Common infrastructure development
o EU /India joint development of designs and implementation for digital
preservation infrastructure components which will supplement e‐
Infrastructure being put in place
o Common tools
Joint set up of Indian Alliance for Permanent Access
Comparison of approaches to preservation of Government records in EU (UK, Italy and
others) and India
o
o
o
o
o

‐

‐
‐

EU funding may be available for:
o Joint conferences
o Joint testing/comparison of tools & techniques
o Development of joint curricula for Digital Preservation – “curation scientists”
and modules in existing courses
o ESA & ISRO/NRSC common work on Long Term Digital Preservation (LTDP)

I look forward to working further with you.
Regards,

Dr David Giaretta
CASPAR Project Director
PARSE.Insight Project Director
Director of Alliance for Permanent Access
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