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Abstract 
The Czech Republic has earned worldwide recognition for its remarkable results in the area 
of cultural heritage preservation. However, digitisation and digital preservation are 
significantly hindered by a lack of resources. This results in a relatively slow pace of 
digitisation. Furthermore, it leads to serious delays in dealing with, and solving, current 
digital preservation issues. 
This paper explores a “National Digital Library” project, which has been accepted by the 
Ministry of Culture as a candidate for European funding under the Integrated Operational 
Programme. The National Library of the Czech Republic, along with the Moravian State 
Library in Brno, have prepared an ambitious project with two main goals – 1) to accelerate 
the digitisation; 2) to establish a trusted long-term preservation repository. 1.2 million 
documents should be digitised within the next 20 years. The most fragile documents should 
be digitised during the five-year project between 2010 and 2015.  
The following paper reflects on the issues we have to face in preparation for this project. The 
mass digitising encourages the institutions which are involved to make a number of 
organisational changes. There are also a number of strategic decisions to be made 
(national/institutional digital preservation policy formulation, national bibliographic identifier 
scheme implementation). And there are also a number of technical tasks with the possibility 
of an enormous future impact (like decisions on what file formats and metadata formats to 
use for this mass digitising, how to choose LTP system software, how to include the data 
from previous projects etc.)   
The paper concludes that planning large-scale digitising needs significant administrative, 
organizational and political preparation, which may be more overwhelming than the technical 
part of such a project.  Involved institutions must be ready for a business change, well before 
the scanners produce the first pages.   
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1. Historical background 
In the National Library of the Czech Republic (NLCR) digitisation started in the early 1990s 
and the webarchiving was launched in 2000. The first digitisation projects, financed from 
public grants of the Ministry of Culture of the Czech Republic (MCCR), were focused on old 
prints and manuscripts, later also on historical newspapers. Digitisation was then considered 
to be a way of preservation as it reformatted the documents in danger of deterioration. Later, 
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naturally, the focus had changed, and turned more towards the end users needs. Our digital 
libraries tried to comply with existing international standards, and the digital content is being 
integrated into portals like TEL, EUROPEANA. Even though the Czech Republic is a small 
country, it has earned worldwide recognition for its long tradition and remarkable results in 
the area of culture heritage preservation: in 2005, the NLCR was awarded the first 
UNESCO/Jikji Memory of the World Prize for its contribution to the preservation and 
accessibility of our documentary heritage. 
Until today the main projects have produced 80TB of data, and yet they cover only a small 
fraction of our national cultural heritage. With the current pace of digitising, we would be 
working for the next 300 years to make accessible the nation’s cultural heritage in digital 
form. However, lack of sufficient funding slows down the digitisation process and leads to 
delays in dealing with digital preservation issues.  
 
2. National Digital Library (NDL) 
In 2005 MCCR with NLCR jointly prepared the National preservation policy for the 
traditional and electronic library documents until the year 2010. [1] Hereby proposed 
funding was 8 million Euro. The whole policy stayed only on the level of declaration, and the 
financing was never approved by any of the next Governments.  
The image below explains the organization of digital preservation as described in the 
National preservation policy for the traditional and electronic library documents until the 
year 2010. 
 

 
 

Img 1: Project of the National Digital Library and its central repository 
 
NDL forms the heart of the whole national system of culture heritage preservation. NDL 
contains the core of our national cultural heritage. These documents, digitised or born digital, 
are acquired, preserved and disseminated within three large national projects funded by the 
Ministry of Culture.   

�  Manuscriptorium [2] is a system which gathers information on historical book 
resources, linked to a virtual library of digitised documents. 
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�  The Kramerius [3]  project focuses on the preservation of and accessibility to 
‘modern’ periodicals (from year 1801 onward), books and other documents in 
danger of acid paper degradation.  

�  WebArchiv [4]  is a digital archive of Czech web resources  
Digital documents held by any Czech library, museum or archive can be selected to become 
part of the NDL. Digitising and preservation of these documents is to be funded by the 
MCCR. Digital data not selected for the NDL can also be deposited into the central 
repository, but their long-term preservation has to be funded from other resources. Other 
institutions may not be interested in depositing their data into the central repository. In such 
cases they have to secure their own financing, but their data can be integrated into the 
national access portals, provided that they comply with the metadata standards.  
NDL operates in the broader context of a wider national digitising strategy of the MCCR, 
which also covers archival documents, museum collection, architectonic monuments, 
performing arts and media etc. However this wider strategy is currently only operating on a 
conceptual level, it’s not a policy with proposed financing schemes.  
 
3. NLCR and digital preservation issues: Current state of the art 
NLCR is the key player in the area of long-term preservation in the country. Other libraries in 
the country rely on NLCR and wait for a solution they can follow. The nationwide standards 
for the digitisation projects are set by NLCR. Most of the projects use the same metadata 
schemas, the same access applications, the same or similar file formats.  
The current state of digital preservation in NLCR is far from ideal. From the OAIS point of 
view NLCR only implements the archival storage module. Current installation, the Central 
Data Storage (CDS), is built on IBM products. Two IBM Systems Storage DS 4800 are 
installed, one in Klementinum and the second one in Hostiva�  data centre (18 km distance). 
The Tivoli Storage Manager (TSM) is used for the back-up and archive services, together 
with an IBM tpe library.  We also have archival back-up and an archiving strategy in place. 
Of course disaster recovery services are in place and replication between localities helps to 
protect data against physical destruction and human or software error.  
Some parts of OAIS functions are secured by number of applications used in the digitisation 
workflow or in the access applications. The ingest processes are limited to the hash function 
checks, consistency and completeness of the package and batch. Access applications use 
separated data storage and metadata database, and the long-term archival copies are seldom 
used. There is no metadata management module upon the archival data. Data arrives with 
several different formats of metadata, and there are often problems with identifying the 
archival documents, and providing links to the access copies and library catalogues. Many of 
the basic OAIS functions which enable digital object management and preservation planning 
are missing.  
Access is secured by servers access applications, which have more or less reliable 
authorization and authentication mechanisms. Each of them has its own store of the user 
copies. International standards as DC and MARC21 (used as MARCXML) are used in most 
Czech libraries. Since 2007 we have used a structural, administrative and technical metadata 
scheme based on METS and PREMIS (the PREMISobject part).   
NLCR have participated or NLCR currently participate actively in a number of European 
projects in the area of digitising (ENRICH, TEL+, TEL-ME-MOR, EDLnet) and digital 
preservation (DigitalPreservationEurope). Involvement in the DPE project was extremely 
important. In 2007 the central digital repository of the NLCR went through an audit based on 



�

��������	
��� Cultural Heritage on line. Empowering users: an active role for user communities�

��������	�����	����	������	�����
����������������� ����������������������������������������������������������������������������������������������������������������������������

�� �
�

the first generation of the DRAMBORA toolkit, and this helped the staff to realize the risk 
related with current underdeveloped preservation solutions.  
 
4. Dramatic step forward: Towards the IOP project 
The situation described above is destined to change very soon. The NLCR, along with the 
Moravian State Library in Brno (MLB), have prepared an ambitious project, which should be 
financed mainly from the Integrated Operational Program Smart Administration in 2010-
2015. The feasibility study for the project was finished in September 2009, and the project 
calls should be open at the end of the same year. The project, called again “National Digital 
Library,” has the following main goals: 

- to accelerate digitisation (building two digitisation centres with robotic scanners in 
Prague and Brno for mass digitisation) 

- to improve long-term preservation and access to digital objects (building a trusted and 
certified digital repository using two geographically separated localities - Prague and 
Brno, 180km from each other, purchasing digital preservation system software and 
tailoring it to the needs of the project). 

- to secure wide dissemination of the national cultural heritage in digital form in a user 
friendly environment (using national aggregators and portals, possible also upgrading 
the technology of the national meta-search tools)  

The digitising centers and the long-term preservation system have to be integrated into the 
existing infrastructure of the two participating libraries. Some further steps are needed to 
achieve permanent financial, technological and administrative sustainability of the created 
systems and of the digitised data and access to them.  
The core of the Czech national cultural heritage (documents published in the country since 
1801 + historical documents until 1800 stored in Czech libraries) form approximately 1.2 
million documents, that is about 350 million pages. Many of the documents are printed on 
acid paper and/or are highly used and their digitisation is therefore very urgent. The projects 
infrastructure should allow digitising these 350 million pages within the next 20 years. The 
most fragile or highly used documents should be digitised during a five-year project itself 
between 2010 and 2015. The results of the project will be digitisation of 540.000 documents 
published since 1801, 20.000 documents published before 1800, archiving Czech web, all 
together producing about 1,5PB of data. The total budget of the project should be 27 million 
EUR (85% from European funding and 15% from co-funding). 
 
5. The issues and decisions we have to face 
The whole IOP project draws attention to a number of issues which need to be clarified 
before the mass digitisation will start. During the preparation of the project we have to face a 
number of organizational issues, and make a number of strategic and technical decisions. It is 
clear now, that organizational and process changes are on the same level of importance as 
those of a technical nature.  
 
5.1 Staffing and organization 
First of all, even though the NLCR has been running a digitising line and some software and 
hardware infrastructure for many years, the processes of mass digitisation will require much 
more technology and staff on all levels. This will inevitably lead to a number of 
organizational and management changes. There was no “digital preservation department” in 
the NLCR before 2008, and no IT experts who would be able to coordinate and run the 
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necessary environment, or survey the work of service companies. As well as more skilled 
staff members, changes to corporate culture are also necessary. The need for closer 
cooperation between different parts of the library became crucial in the process of project 
preparation. The communication channels still have to be improved between the IT 
departments, the new digital preservation team, the cataloguing department and the digitising 
team. Also, an experienced project manager will be needed to manage and control the entire 
project. All this means shifting the organization to a more business like culture, and to ensure 
there is a more cooperative environment inside the institution. Existing workflows in the 
library are currently undergoing reviews, so that we can locate the staff which could be 
relocated to digitising document selection and preparation. The preparation of the documents 
for digitising requires in many cases conversion of traditional catalogue records from scanned 
catalogues into Aleph database, or creating new catalogue records, de-duplicating the existing 
records etc.  
This kind of project also needs the support of the top management of the library and the 
library funding body. Large digitisation still needs advocacy even inside the institution, as the 
library functions are multiple and the project will certainly affect the daily business in most 
departments.   
 
5.2 Strategies, policies and politics 
In a project of such extent we must consider the number of stakeholders’ needs. The project 
is of potential interest to Authors' right holders associations, politicians, producers of HW and 
SW, similar projects in the country, and in other libraries. On the political level, the 
coordination with other Smart Administration projects would be necessary.  
What more, NLCR has no clear policy statement on digital preservation, specifying the 
responsibilities and extent of preserved materials with clear long-term cost estimation and 
technical specifications and requirements. Even the Library Statute is missing a reference to 
this problem. NLCR prepared an internal draft of the general digital preservation policy of 
the institution, and suggested a review mechanism of this policy document. But this 
document has to be approved by the NLCR steering board, which has to recognize the budget 
and staffing. Besides, some more strategic decisions are to be made on the national level very 
quickly, especially about the URN:NBN identifier system implementation, and the national 
bibliographic number implementation. Both will be essential for the success of the mass 
digitising and preservation projects. 
 
5. 3. Technical issues 
Naturally there are many more down to earth issues, which the project team had to face. Even 
little decisions are of potential large future impact. The first challenges we faced was to 
measure the amount of pages and documents we will have to digitise and the data amounts, in 
order to set the final sizes of the data repository and provide an estimation of the necessary 
scalability, setting the staffing needs of the project, measuring the economic efficiency of the 
project, etc. After completing this demanding process we realised that in many areas we only 
have sufficient data to make rough estimations, even though the founding agency would need 
a solid exact numbers.  
We had to make decisions about the use of file formats, compression level, bit levels, 
metadata schemas, and other standards. We are determined to follow acknowledged standards 
field. [5]  We expect to use mathematically lossless JPEG2000 for preservation master files 
and lossy JPEG2000 as a user copy. The OCR files in METS ALTO, and metadata files 
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(XML METS with PREMIS, MIX, MODS or MARCXML). The webarchiving will move 
towards the WARC format from currently used ARCs. We have to design specific ingest 
workflows for various types of incoming digital documents, and decide how the existing 
digital data will enter the new digital preservation storage. This might be quite a time 
consuming and complex process of migration of old data and metadata into new formats, 
which would then be ingested into the new system. As we have about 7 millions of pages, 
this could take months.  
At the highest production speed we expect to produce and archive more them 70 000 of pages 
a day on four robotic scanners in Prague and two scanners in Brno. This will also change the 
requirements on the access applications, and some will have to undergo technological 
reconstruction.  
Since we have no real IT expert team capable of large scale programming and we do not 
expect to hire such a team in the future, we decided to search for a commercial solution for 
the long-term preservation system. Advantages seemed obvious – buying a “ready-to-go” 
system, which possibly already has some implementations in other libraries/archives. Even 
though the system will need some adjustments, it will fulfill most of the requirements for 
secure storage of the mass digitising production. Future support, development activities and 
upgrades will be done based on the requirements of more users of the system.  
According to our present knowledge, there are only three commercial solutions available on 
the market now (SDB by Tessella, Rosetta by ExLibris, DIAS by IBM). After lot of 
workshops, corresponding with all providers, our team saw all of these systems running in the 
real implementations. In August 2009 we sent out an RFI to these three companies to design 
a complex solution for the central digital repository, which should guarantee the long-term 
digital preservation and dissemination of digital objects (including metadata). The RFI 
consisted of the description of the required system and list of requirements which we asked 
the companies to report back on. Their responses included cost estimations for the LTP 
system software, databases or other dependent software components, installation and setting 
costs, maintenance costs, required hardware infrastructure, and a prognosis of the running 
cost for the next ten years. We were also interested in receiving an estimation of time needed 
for LTP system implementation (from the contract to pilot phase and to productive phase). 
The collected data were used in the feasibility study [6], with similar data from the producers 
of scanning workflows and scanners. The project was submitted in October 2009 and tenders 
covering different parts of the project are expected in spring 2010.  
 
Conclusions 
If it were only the technical decisions about file formats and metadata schemas, the 
preparation of this mass digitising project would be much simpler. However, the 
organizational and management aspects can influence the project results much more 
intensively then we could have expected, and may require much attention and workforce.   
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