
Helēna Demakova 
 

Minister of Culture 

 
At the conference “Digital Libraries for Learning on November 
19, 2007 “ Reval Hotel Latvia” 
 
Ladies and Gentleman! How do you do! 
 
It could seem to somebody that today’s agenda is professionally 
narrow. Predominantly    the library staff has gathered here to 
discuss the specific character of their work.   Many prominent 
foreign specialists are invited, their experience and contribution 
to our conference will undoubtedly be positive. 
 
However, honourable participants, I would afford myself to say in the very beginning    
that this meeting is not only a professional gathering. At least it should not be.   
 
The Ministry of Culture has initiated this conference and its goals are serious, I could 
say strategic. These aims are connected with raising the state competitiveness, 
considering that, the essential means to reach this goal are the quality of education, 
and its short- term and long –term accessibility. 
 
This conference is one of seven in the series of the autumn conferences “Seven 
Sisters”. All conferences are dedicated to issues, related to modern, but at the same 
time national competitiveness. Ten days ago interested people gathered at the 
conference in Riga    School of Economics dedicated to the perspective of creative 
industries. Today we are going to discuss the project of the Digital Library 
collectively cherished by the National Library of Latvia and the government of 
Latvia.    
 
The core matter I would like to convey to the audience  – there is no doubt that a 
library is a value as a culture heritage in itself, primarily the treasure house of our 
national culture heritage. Books should be forever and there is no doubt that the way 
you come in contact with information influence the perception of it.    
 
Latvia’s state strategy makers consider the digital library to be the means for 
developing knowledge society and fostering economical growth in Latvia. 
 
At present the indicators of visits are good at libraries, but it doesn’t mean that they 
will remain on the same level in future. However, the world experience shows, that 
libraries, as you know well, become multi faceted public centres.   
 
Although, as some inquiries show, 95% of academic research begin, by entering key 
words corresponding to the subject in google.com search engine. 
 
There is no doubt that the value of every library is determined by its content. 
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In any library a person is invited to indulge in intellectual contentment, because a 
library is a place for knowledge of particular value. All of us know the feeling when 
we take a seat to start research or study process. Recently I have found nice words 
saying that it is the feeling of loneliness and freedom  – so strong as the silence of an 
office room.   
 
Libraries have always helped to get oriented in knowledge. Though Erasmus of 
Rotherdam considered that every decent man has to read the corpus of all classical 
literature and philosophical works and make marginal notes. Nobody thinks it is 
possible today. 
 
I am not sure whether there is one in the hall who has read all the books of the world. 
– The total number of which is estimated from 30 -100 millions.  –It seems more 
believable that within the radius of a kilometre around this hall there is one who has 
read no book.  
 
Recently in the magazine the New Yorker there was an article dedicated to the future 
of reading, the prehistory of digital libraries was described using such stop points.  
 
The Library of Alexandrina started to sort books according to alphabet, in the 17th 
century serious endeavours to index the content of books appeared, but in the 40s of 
the last century    copying of books and archives on photonegatives started, however 
the microfilm technique didn’t gain support. 
 
It should be mentioned, that a considerable part of the archive originals was 
destroyed, because microfilming was considered to be a safe information carrier.  
 
No doubt, that in the contemporary world the influence of information and 
communication technologies can be compared to a revolution. The possibility to 
access content has become so widespread and all- embracing it never used to be. The 
futuristic films of the 80s demonstrated that a man would have a device with him 
showing video- everybody thought it to be a utopia. Today every contemporary 
mobile phone has got the functions of video.   
 
Recently BBC radio in one of the broadcast programs devoted to technology defined a 
really modern, decent contemporary man.  He is characteristic of two traits. Firstly, he 
has his own blog, where he regularly writes his considerations in.  Secondly, this man 
shoots regularly video using his mobile phone and uploads the material to the home 
page youtube.com. As you realize the concept about a decent man has considerably 
changed since the times of Erasmus of Rotherdam.   
 
With this I would like to say, that libraries start to compete with the offer of pop 
culture and show business within the framework of global competitiveness, where you 
must fight for a client by offering a good product and excellent marketing. 
 
Many people have delusions, that a digital library must be alike a universal library, 
namely, a place one can find everything, but on much more qualitative level than in 
the aforementioned google.com or any other search engine.  
 



We all know the book digitizing projects of Amazon.com.which have received the 
words of acknowledgement and reproach either. 
 
Certainly, these projects are rather different, because Google and Amazon don’t 
ensure complete access to books, but Microsoft scans only the products, which cause 
no problems.  Though it becomes evident that the copyright issues, we have planned 
to speak tomorrow, come forward increasingly.   
 
Accordingly it should be stated that a universal digital library will mean not only all 
scanned books accessed together, but also a compilation of various interfaces and 
databases, and access to that part will be possible to anybody having connection to 
Internet, but the rest will be accessible by authorized access or by pay. The last two 
won’t exclude each other. 
 
So it is, the Digital Library must become a visible cornerstone in the creative 
economics, which is the perspective of Latvia in the global world. 
 
It has been discussed and written about the growth of creative economics of the USA, 
Canada, Great Britain, however, we have a great potential in this branch, as well. 
Digital Library in the creative economics will imply the same what the design skills in 
our timber industry, thus creating the products with higher added value.   
 
We are still on the way to an excellent digital library, it means not only scanning of 
texts and images. Primarily we presume the excellent digital architecture, including 
the component of intelligent search, to make this system penetrate into the process of 
life –long learning of teachers and schoolchildren, students and tutors, housekeepers 
and pensioners.  As it is said by several guru of the information age  – “search is 
everything”. Nevertheless, the best search procedures and algorithms are dependant 
on databases, which are being browsed. But what, how and why to browse is a man’s 
choice and a librarian can assist him in this process. 
 
In the time when the government saves seriously to avoid the disaster of inflation, we 
continue to support our national digital library with several million Euro allocated in 
the budget next year. As I have already mentioned beforehand, politicians don’t mean 
only the storage of the heritage, but to the great extent the instrument for future 
development of the state. 
 
The government of Latvia is aware that the state has to support the digital library, 
because we can’t expect that all –embracing digital library will be created quite on 
commercial bases in so small an information market into the Latvian language.  
 
I have got several political considerations I would like to highlight today. 
 
Even a comparatively autonomous National Library of Latvia is a part of the joint 
organism of the state, which has to follow the general principles of raising the state 
competitiveness. 
 
Principally we have to speak about the content as a digital service. We must speak 
about the different role of libraries in the sphere of globalization nowadays. 
   



Libraries have to turn into the centres of competence, if they haven’t become yet. 
 
Libraries have to be able to create, and it will happen first and foremost with the help 
of  our digital library. 
 
Libraries, especially our National Library, have to become a predictor of future. The 
brain of the Library will determine how we, users, will search information free of 
charge and how this information will look like. 
 
Content quality of Internet is low; therefore a serious alternative should be developed. 
  
Certainly, the copyright issues are in a rudimentary stage yet, but as it was already 
mentioned, these issues will be discussed in the seminar tomorrow. Nevertheless our 
mutual task is to create understanding about the role of libraries. Not only teachers, 
schoolchildren and students have to take interest in libraries. Businesses and 
governmental authorities should grow interested in libraries in the context of creative 
economics as well.  
 
It can’t happen only with the help of campaigns. It should happen with the assistance 
of excellent consultation services, even the generation of ideas from the part of the 
NLL. We must be aware, despite the fact how strange it sounds to intellectuals, that 
the so-called public -private partnership model is the way to the future development 
for digital libraries in the contemporary world. For the purpose it is essential to meet 
these audiences, which will have a great role in developing the state competitiveness. 
 
It is a paradox, that the Ministry of Culture but not the Ministry of Education has 
initiated this conference.  Alike we did the unperformed work of the Ministry of 
Economy –the conference dedicated to creative industries.   
 
The key word of today’s discussion is learning. The Ministry of Education and 
Science should be its customer and definer of requirements. In the period when 
fruitless discussions on an internal academic network worth of ten millions are going 
on, experts would have to be involved in discussions on the National Library of 
Latvia and the digital library accessible to all.   
 
My enthusiasm is very unpretentious – the European structural resources must be 
spent where the feedback involves a great number of people with the maximum 
predictable result. The emerging digital library project must be alike that. 
 
I wish you success in discussions and I hope that a part of you will draw conclusions, 
and not only make them know to us, but also will publish them in your blogs.   
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In this report I would like to dwell on the role of physical, spatial
infrastructure in developing contemporary and future knowledge society.
There is no secret that rather radical viewpoints exist regarding libraries, 

Highly honoured Minister! Honourable participants of the conference 
and guests from overseas and Latvia! Allow me to congratulate you on the
opening of the conference!  

Andris Vilks 

Director of National Library of Latvia  

archives and other memory institutions. What maters, lies only in the
figures.  

Googling – a universal key to the information environment.
Information brokers, knowledge managers - mentors are not required. After 
all there is Web 2.0 era and 3.0, 4.0 are right there at the door. Half of the
population of Latvia is blogging the website: „draugiem.lv”. At present in 
the existing system of values actual libraries and their staff face a serious 
challenge. Nevertheless the initiatives of the recent years are oriented to
systematic learning, knowledge and culture environment development in
Riga. It means to develop public infrastructure (libraries, archives, 
museums and other memory institutions) in the digital age. Private
activities have contributed a good deal to the sphere of technologies and
content. However, in the name of reliable and sustainable accessibility of
information a certain sphere of responsibility will belong to a public sector 
including the attraction of the private sector capacity, cooperating with
individual authors, publishers and developers of technologies.  

I would like to speak about the present time paradigm –parallel 
existence of actual and digital libraries, their presumable synergy. From
the idea of a new library as a physical building we have come to the
concept of the Latvian National Digital Library “Letonica”. In this context,
the space comes into the new relationship not only with the collection, but 
also with digitizing processes, including the staff and readers, likewise.  

In truth, Latvia has remained the last in the old continent, failing to 
have its own specially designed national library. Long ago, in the year of 
1928 the Minister of Education had already written, that the existing 
premises didn’t correspond to the requirements of the contemporary period. 
Since then at least four unsuccessful endeavours to create one of the 
cultural and educational bases in Riga have been made. In 1988, having 
received an unusual public pressure and in the atmosphere of regaining of 
independence, the government of the Latvian Soviet Socialistic Republic 
approved of the decision to build a new library. After an unsuccessful 
tender, an architect of Latvian origin Gunārs Birkerts worked out the 
project design for gratis. He has designed 18 libraries, one of them – Ohio 
State  



University Law School is included into the list of 150 most prominent 
buildings of the USA.  

In the year 1989 the first personal computers have already emerged.
However, no one could imagine what a revolution would bring Internet,
text, image and sound digital technologies in the circulation of information,
- how the speed of delivering information will increase, and how the 
amount of space for its storage will decrease. The catalogue cabinets
turned into databases available in the web. Information was born and
something has already died digitally. Analogue publications started to
migrate into the digital world.  

Since 1999 the NLL joined the developers of digital collections.
Thenceforth, we started parallel lives – one traditional or analogue, the 
other digital. Having stored the digital copies of posters, maps, newspapers
and other digital documents, it became quite obvious, that on the level of
images we can speak only about storage. A Digital Library means much
more – a systematically organised resource (storage) with metadata system,
optical recognition, full text search, “texts ” in the context etc.  

Probably the idea of Library 2.0 could seem an ambitious wish to
protect not only virtual or digital manifestations, but also the actual space. 
I should say that, it is exceedingly important to solve not only harmonious
integration of resources and the staff into the unified information
environment, including the purpose of actual space, but what is more
important – to manage to bestow a traditional library to be the centre of 
resources and tools for knowledge developers and customers
simultaneously. Though the building of new national, university, and
public libraries is continuing. These libraries are not only well visited, but
also the number of readers grows physically and virtually.  

The recent observations in the national libraries of Estonia, Germany,
Denmark, France, Croatia and other countries confirm it.  

It was also obvious that in the digital environment the convergence
of the content of libraries, archives and museums should be realized. Since
2001 the National Library of Latvia has urged to do it. In 2002 with the
assistance of the State Culture Capital Foundation the support to
cooperation projects started. It was followed by the transformation of the 
administration of Library Information Consortium into the State Agency
“Culture Information Systems”. At present this agency takes care of the
support to informatization processes in all three sections. In 2004 its first
step was the elaboration of guidelines based on Minerva recommendations. 

In 2005 the government supported the idea to include the
realization of the digital library into the project of the new National Library
of Latvia. A really fresh example is before our eyes – the National Library of 
Korea, digital library and a new physical building at the same time.  

The next step was the improvement of the NLL personnel.   Owing to
the support of the Ministry of Culture we gained an  



additional salary fund for ten well –paid working places. Due to this, 
people with high practical skills and disposition to research in the branch 
of librarianship and IT supplemented the existing staff. Digital libraries 
have been set up , as well as structural units of research and 
development.  

These people jointly worked out the conception of the Latvian
National Digital Library “Letonica”. The conception was based on several
essential cornerstones – the project should be open to the cooperation with
all memory institutions and private activities, the content should be
reliable, and oriented to the requirements of a client in learning, research
and culture. Access is to be as simple as in Google, at the same time safe
and sustainable.  

On the bases of these acknowledgements and the experience of
other projects, Manual for Digitisation was created, in which the
procedures and standards were described. The voluminous Manual is
available to all via Internet –in the home page of the National Library of
Latvia.  

In order to check the conceptual and practical issues, the pilot
project was worked out dedicated to the prominent Latvian composer and
founder of the Academy of Music Jāzeps Vītols. His heritage was 
exceptionally appropriate, because it was preserved in all possible 
information carriers – printed music, letters, books, newspapers,
photographs, films, records, radio recordings, including Vītols’s own voice. 
Today these materials are stored in numerous storages situated in
different places, thus in our turn allowing acquiring experience in
inter-institutional cooperation.  

In parallel the activities in Latvia, the National Library of Latvia
enthusiastically participated in the creation of the European Digital
Library. With the help of the project Tel-me-mor the standardized 
environment for forming the digital resources was created. Now the digital
collections are available in the European Library/TEL super-portal. We 
have become full –fledged members of TEL. In the further projects -
TELplus, EDLnet we continue “Letonica” synchronization with the
European Digital Library initiative, which is one of i2010 strategy pillars.  

However, to create and maintain the stable standardized environment
for reliable and sustainable digital library, a corresponding infrastructure is 
necessary with successful solutions in the field of software and hardware.
Therefore it was decided to create the Digital Object Management
Architecture and System. The working team elaborated the requirements
and now it is Microsoft Latvia, which is working out the system available for
all members of the Digital Library in Latvia. This system will enable not only
to ensure one access point to searching all digital resources, but it will be
an original register of digital collections, as well.  

To facilitate the interest of minor owners of regional and private 
resources in the cooperation of the project we have launched a new project 
– “Lost Latvia”, “which envisages the inclusion of various digital collections 
into this project, which will be the testimonies of  



values lost nowadays. Moreover, the Bill and Melinda Gates foundation 
supports public libraries (the amount of 16 million USA dollars), due to it 
the library network will ensure the most extensive access to “Letonica”.  

Moreover, – considering the future projects, the Digital Library could
become the bases for the envisaged National Electronic Encyclopaedia and
the emerging corpus of the Latvian language.  

Sometimes the notion digital library confuses the people of other 
memory institutions, it may be either in the European Digital Library or
the Latvian National Digital Library “Letonica”. Presumably the existing
prototypes “American Memory’”, “Gallica”, “Pandora” will prompt what
adjectives and acronyms will be used in the products we are working with. 
We hope, that Latvia libraries, museums, archives and such storehouses
as radio, and the storehouse for folklore and other members will come to
an acceptable formula in common. Consultations with the greatest part of
the potential partners have taken place. We have presented the most
essential segments of the project.  

Practical cooperation has started with the Latvian Academic Library,
the State History Archive, Riga History and Maritime Museum, the Music
Academy of Latvia etc.  

Within the framework of the project, we pay a great attention to
educational establishments. Cooperation has started with the Centre for
Curriculum Development and Examinations at the Ministry of Education
and Science. Preservation and development of the digital content outlined 
within the project of the Latvian Education Informatization System (LIIS) is
being discussed. Cooperation has also started with the Ministry on purpose
- to compile the Encyclopaedia.  

Cooperation with the University of Latvia continues in various 
directions. It is -the Institute of Mathematics and Informatics dealing with
the aspects of computer linguistics, Institute of Art, Literature and
Folklore, we plan to cooperate with the Storehouse for Folklore and
Krišjānis Barons ‘ chest for Dainas in the actual space of the NLL and in
the digital context. Certainly the Library, the Educational System of the
University of Latvia (LUIS), the Faculty of Social Sciences, the Department
of Information and Library Sciences and the branch for Continuing 
Education will join together.  

Owing to the initiative of the Minister of Culture, restructuring of
creative industries and the system for studying design has been updated.
Accordingly the Digital Library has been invited to support these activities. 

From the section of the private sector publishers should be
mentioned, they show interest and wish to cooperate in the field of digital
content already today.  

It is self- evident that the Digital Library can’t exist without 
cooperation with IT industry. Microsoft Latvia has turned out to be the 
biggest partner. This cooperation has to become a guarantee for a 
long-term development of DOMS, a link to an interinstitutional co 



operation and proper accessibility of resources to all citizens. We envisage 
Tilde as a potential partner for creating the content and developing tools of 
access. Cooperation within the framework EU projects testifies to it. 
Furthermore, Exigen is a partner for essential elaboration foreruns in the 
sphere of data conversion.  

Collections of libraries, especially of national libraries form the
resources of European and national digital collections. It is connected with
the eternal storage of the national repertoire –unique and significant 
publications, as well as unpublished documents of an archival character.
But the NLL has to solve the formation of two parallel storehouses – for 
traditional resources to be stored long-term in proper conditions, which 
should be digitized to ensure access in digital environment and to preserve 
authentic originals. One of the criteria or considerations to determine
priorities was the physical condition of the collection. Unfortunately,
digitization of the 20s century newspapers, photographs is almost delayed.
A row of full texts of the scanned documents is not optically recognizable.  

Initially an additional criterion was defined– digitization of 
documents of particular value. At present the formation of national register
of UNESCO programme ”Memory of the World” is to be prepared. It could 
be an objective guide to purposeful digitization in this direction. The
Latvian culture canon will emerge as well.    

The third criterion is especially requested publications. It is
especially closely related to the requirements for education, because
usually educational aims determine the usage intensity of certain
resources.  

Due to the digital project diversification in different states and 
various technical solutions, it is evident that the possibilities for mass
digitization loom out more clearly. Digitization of books only in Latvian
would cost 20 million USA dollars, apart from the collection of the NLL in 
total and the materials of other institutions. Then they could make a great
many millions. The National Library of France has undertaken mass
digitization and has calculated that to digitize a book costs ca. 42 EURO.
For the time being finances for the project realization in the period 2008 –
2010 are not planned.  

Advancing the international cooperation, especially in the Baltic Sea
Region the so-called digital repatriation becomes rather acute – digitizing 
of analogues stored abroad and their integration into the National Digital 
Library. This segment could greatly enrich the services of the NLL Letonica
Reading Room.  

However, creating the digital resources, the necessity has matured
to develop by similar principle the symbioses of analogue and digital 
resources according to subjects, branches, putting forward the
requirements for readers or clients and their requests, especially in the
sphere of learning. Undoubtedly such a direction will strengthen the
efficiency of web 2.0 or Library 2.0 in the context of the new library either. 

Continuing the conversation on interaction of space and digital 
environment we should speak about the digitization process by  



itself. Certainly, a part, a great part of the documents of the NLL and other 
memory institutions can be scanned using the external services, even to 
perform the file primary processing outside the Library. However, there are 
tasks especially of an archival character, which have to be processed in the 
Library. It could happen only in the new building, when sufficient means 
for mass digitizing equipment and the corresponding assignments will be 
accessible  

It is certain that facilities will be needed for a considerable number
of the staff, engaged in data processing – formation of metadata, text 
contextualization etc.  

Interconnection between digitization and restoration is marked even
more clearly. It should be a united chain of procedures.  

The rooms envisaged for the infrastructure of Information and
Communication technologies of the NLL will occupy a certain space- 
-servers, protected network (even WiFi and RFID) with authorized access
to licensed resources.  

Within the framework of the project of the Latvian National Digital
Library we pay great attention to training of the NLL staff and the staff of
other partner institutions. The Centre for Continuing Education of the NLL
will serve for this purpose.  

Nowadays in the digital age relations between a library and a reader
change and will change fundamentally. Remote services, chat and access
to electronic resources on –line become a daily routine. However, there are
other, new reasons determining the role of space in the Library 2.0.  

One of them is protection of intellectual property. Tomorrow the
round table discussion will be dedicated to this subject. In the context of
the European Digital Library, authors, publishers, and representatives of
memory institutions are trying to come to an agreement about conditions 
acceptable to all parties. By all means, it has to be taken into account that
protected works via Internet won’t be available free of charge. Here again we
come to space where it is possible to access information in accordance with
the corresponding licence agreements.  

Web 2.0 will allow creating new relationship with the public. For
example, the possibility to set up personal e-archives in the Digital 
Repository, comment in the context, request digital copies etc. In other
words, people will be able to participate in the creation of the Digital
Library.  

Returning to the NLL project, we understand already today that the
reading rooms will serve for different purposes – not only for reading the 
analogue resources, but also for browsing digital resources on-line or 
off-line. Librarians will become knowledge managers, pedagogues, and
knowledge librarians.  

Reading rooms could also become interactive laboratories, for events
and activities. Additionally, the conference centre with the audience will be 
developed into a multimedia centre. Presentation of projects of digital
libraries will be available there, including intended cooperation with
another project – digitization of films.  



I am convinced, that we will manage to create the actual space and 
digital library in Latvia, which hand in hand will serve for learning and
creating the knowledge society. Thank you for the attention!  



Jo
Am
 
He
of
Co
 
As
Un
an
 
Hi
Ho
ov
 
He
en
air
 
Ea
to
 
Re
M
Lib

 

ohn Lubans, J
merica in 194

e holds adva
f Houston (pu
ollege.  

s Visiting Pro
niversity he t
nd the “Acad

s career incl
ouston and t
verall produc

e has just co
ntitled The In
rline’s pheno

arly in his car
oday’s advan

ecently, in re
anagement,
brary Associa

Jr., was born
49 and he gr

nced degree
ublic adminis

ofessor at the
teaches two 
demic Library

udes execut
the Duke Un
ctivity and re

mpleted two
nvisible Lead
omenal succ

reer, he edite
ces in inform

ecognition of
 the magazin
ation (ALA), 

 in Cesis, Lat
rew up near t

es from the U
stration) alo

e School of L
graduate co
y.”  

ive posts at 
iversity libra
esponsivenes

o research pr
er, and anot
ess. 

ed Educating
mation literac

f his quarterl
ne of the Lib
he was awar

 

Joh
tvia. He and 
the city of Bo

University of 
ng with an u

Library and In
ourses: “Man

Rensselaer P
ries. As an a
ss to user ne

rojects: a new
ther study on

g the Library
cy. As well, h

ly column, “O
rary Adminis
rded LAMAs 

hn Luba
his family mo
oston. He liv

Michigan (li
undergraduat

nformation S
nagement of 

Polytechnic I
cademic libr
eeds with qua

w study on t
n how South

 User, the an
his research o

On Managing
stration and 
Certificate o

ans, Jr.
oved to the 
ves in Durham

brary scienc
te degree fro

Sciences, Nor
Libraries an

nstitute, the
rarian, he’s le
antifiable po

the conducto
west Airlines

nthology of w
on student In

g”, which is p
Managemen
of Achieveme

United State
m, North Car

e) and the U
om Lebanon

rth Carolina 
d Informatio

e University o
ed several ch
ositive results

or‐less Orphe
s front line t

writings that 
nternet use 

published in 
nt Associatio
ent at the AL

es of 
rolina. 

University 
 Valley 

Central 
on Centers” 

of Colorado, 
hange initiati
s.  

eus Chambe
eams contrib

 laid the fou
has been inf

Library Adm
on (LAMA) of
LA Annual Co

the Universi
ives to impro

r Orchestra 
bute to the 

ndation for 
fluential. 

ministration &
f the America
onference. 

ity of 
ove 

& 
an 



November 13, 2007 

Final (rev.) 

National Library of Latvia 
“Digital Libraries for Learning”  

November 19, 2007   

Riga, Latvia   

What Internet-Era Users Want: A Discussion of Trends and Suggestions for Library 
Initiatives. 

by 

John Lubans, Jr. 

Visiting Professor 

North Carolina Central University 

School of Library and Information Sciences 

Durham, North Carolina, USA 27705 

Thank you for inviting me to this distinguished gathering. I am  

happy to be back in Riga. 

Here is a whimsical quote: 

Give a Man a Fish: 

You Feed Him for a Day 

Teach Him to Use the Net: 

He Won't Bother You For Weeks.  

That last line – He won’t bother you for weeks – is, unintentionally ominous for 
libraries. In America, many people rely heavily on the Internet. Overall use of 
libraries has dropped off during the last decade. How much we do not really know. 
Now, some say library use has leveled off and is inching up to pre-Internet levels.  

To remain relevant, librarians have added new services and 
impressively beautiful spaces. These extras have increased use of the 
library building. One architect went so far as to claim an increase of 



700%! Another observer recently noted that the new library 
furnishings were so comfortable that there were more students 
sleeping in the library than in the dormitories! 

Students are drawn to these new spaces because they are a merged 
design of upscale retail bookstore and sports bar. They feature group 
study rooms, flat screen TVs, and coffee bars, and, less obviously, 
they appeal to many users need for a quiet “sanctuary.” Another 
change: no ban on food and drink. One library, desperate to increase 
its door count, permits pizza and chicken wing deliveries to anywhere 
in the 20 story building!  

But, all that aside, the real magnet is dozens, in some cases hundreds, of computer 
workstations. Temple University’s "modern-day library" Tech Center offers 700 
computers with no books.  

  

Often, the trade off for the first floor computer commons and the coffee shop is a 
reduction in book stack space and a relocation of the technical services staff offices. 
On average, in college and university libraries, about half of the books are now off-
site in deep storage.  

This “liberation” of the book stacks has not been a 1:1 tradeoff. More has gone to 
storage than actually needed to free up space.  The dynamic at play here is that 
Internet use by faculty and students has decreased the resistance to off site storage 
thus allowing us to decongest the grid lock in our stacks.  

I did a series of Internet use studies among library users starting in 
1997 and ending in 2002. The results are on my website. 

What drove my Internet use studies? I was tracking a sharp drop off 
in reference questions.  The decline was akin to an s-shaped curve on 
which we had passed the happy years of long lines and never ending 
demand for reference service. From my perspective, we were bound 
for oblivion unless we invented a second, upward curve. 

At the same time, I observed large numbers of library users moving 
toward the CD ROM reference tools and the OPAC. Also, the un-
staffed “computer lab” with its 30 or more word processing 
computers was crowded day and night. Then, first with Gopher, 
Mosaic and Netscape, and then the Web, users moved to Yahoo, and 
to Google. Instead of lining up at the reference desk our users were 
lining up to use library computers. These computers had high-speed 
connections to the Internet, including e-mail, and free printing. Of 
course, some users stopped coming to the library. 



My research hypothesis was that the Internet was causing different 
use patterns and that the library would be marginalized if we ignored 
what was happening.  

My talk this morning has three parts:  

Why users love the Internet?  

What do library users want? 

What are our opportunities? 

First, a caveat. Most of what I describe is related to American libraries. The trends 
may be unique to the US. I think they are relevant to Latvia in that what is happening 
in the US may help you differentiate among services for Latvian users.  

As you enlarge your national networks, including LightNet  and LATLIBNET, and 
offer more access to the Internet across Latvia, you will be tempted to offer 
supplementary services, some modeled after what is done in the USA.  

Even with open and self service book stacks, American libraries have a long tradition 
of providing intermediated services. In that tradition, people phoned in or came to the 
library and asked librarians reference questions.  

The reference process has served us well for over a century. We have helped millions 
of people with their information needs. Now, with Internet search engines, we no 
longer hold a monopoly over access to information. We are in an age of information 
plenty, not scarcity.  

Much of what the students told me in the studies has come to be. The Internet, a 
decade ago, was already the students preferred information source. I have no reason to 
believe that the escalating and upward trend of relying on the Internet will decrease 
any time soon. 

So, why do library users love the Internet? This is what the users told me.  

Everywhere. Because the Internet is ubiquitous. We can access digital information 
from any location. A graduate student told me: “(The Internet’s) moved library 
resources to my desktop.” 

Anytime: Users are drawn to the Internet because we can use electronic information 
24/7. Connectivity has reached such a point we need to ask ourselves how much do 
we want? Microwaves that read the bar code on a popcorn bag and determine how 
long to cook it. How, we should ask, does being this interconnected help the human 
race? 

Timesavings. Internet use can save time. Using e-resources can mean less time in 
finding what we are looking for and can give us more time using what we find. Of 



course, not all Internet use is time efficient or economical. Nor are all information 
searches successful in finding the desired information. 

Learning. Students told me, there is something about the Internet that helps them 
learn, that helps them satisfy their need to know. Learning does not happen every time 
we use the Net, but often enough to make us want to come back. At the same time, 
many users told me that the Internet can be distracting and that it is easy to lose your 
way and become frustrated. 

Recycling information. Because electronic information can be re-used and 
manipulated easily, we can copy someone’s work and paste it into our own. While we 
can more easily add others’ ideas to our papers, this process can also facilitate 
plagiarism. 

Disintermediation: The Internet’s self-service feeds the users desire to be 
“independent”. Many students told me that the Internet allows less dependence on 
libraries. According to them, that was a plus. Students, like the rest of us, value 
anything that saves steps. It is why when we can access journals online and print out 
articles, we stop going to the stacks. 

The librarian’s challenge, if we want to re-intermediate ourselves, is to integrate the 
library’s many good services to facilitate the “virtual” user’s finding and using 
information while they are outside the building.  

Indeed there are times when the user wants to consult us, when he or she is stumped 
and seeks our help. They want us to mediate. How can we “be there when they need 
us”  without nagging the user?  

What do library users want?  

Computers with Internet connections. They want high-speed connectivity. The user 
does not want to lug around a laptop. The “learning commons” that first appeared in 
the basement of a California undergraduate library has now been duplicated by the 
hundreds in American academic libraries. Even public libraries offer information 
commons to standing room only service.  SIBL (The Science, Industry and Business 
Library) in New York City opened its doors to crowds in 1996. It is high tech in every 
regard, design, service and hardware.  

Digital resources. If it is in print, users want it digital. Google, Yahoo, Microsoft, and 
the Open Content Alliance’s plans to convert print to digital resonate with users. If 
publishers and  librarians are unhappy about that, the users still want it. A student:  
“(The library) should try to have more books, etc. available online so that students can 
access it without need(ing) to actually go to the library.” 

And, users expect libraries to provide them with access to the best e-resources. We 
continue to have a selection and organization role.  

Print resources. Perhaps surprisingly, many users know that print resources are 
essential to a complete understanding of a topic They know that Internet only or Print 



only is no longer sufficient. Users told me repeatedly, they value the library’s 
selectivity. “If it is in the library, it is OK.”  

The University of Chicago, contrary to national trends, is building new library space 
on its campus, enough for 10 million volumes in open stacks! They contend that 
electronic use inspires print use and the more print use the more e-resource use! Both 
types of resources are of equal value at Chicago. In my studies, students told me that 
if they were to understand a subject well, both electronic and print had to be used. 

And here is what, Robert Darnton, the new director of the Harvard Library has to say: 
“I want to continue to strengthen Harvard’s fabulous collections in old printed 
material, but at the same time I want to help Harvard move into the world of digitized 
information.”  

Navigation help. “Internet use can be problematic” was one student’s 
understatement.  

Users want a simplified way to get to the best sources. They believe the library should 
be able to simplify access without referring students to a help desk or to scroll 
multiple pages on the library’s site. While Google wants to be the world’s Information 
Desk, many students know googling is not enough. Currently, a thorough search on a 
topic results in a “patchwork” mix of results from Google, local data bases, pay data 
bases, subscription data bases, and personal, Web 2 data bases. Our help is needed in 
networking these resources into a useable quilt.  

A “utopian” single search box. Users want a transparent, easy to use, and organized 
approach to information. Organizing information is what we do best. It is what we do 
fairly well for the print collections and users would like this service in the electronic 
format -  they want to find what they need and to find it with a minimum of effort. We 
can say all we want about the impossibility of the single search box, it is still what 
they users want. That is the direction our planning and design should be taking. 

Trustworthy Internet resources. Users told me that they want libraries to rate the 
accuracy/authoritativeness of information sites. They want a “seal of approval” on 
links provided by the library. To make this happen, I think we need to collaborate 
with others, like Jensen in the bibliography, who are exploring ways to help users 
discover the best and most reputable information. 

What are our opportunities? 

In the USA, the librarian's intermediary role is changing, but the core task remains:  
Helping connect users to the information they need when they need help.  

If you go to many academic library web sites and click on Reference, up pop “virtual 
reference” services: Chat, Instant Messaging, Phone, and E-mail. In person reference 
service is still available, but supplemented by four other formats. These are all 
mediated services. 

Are these new reference services being used? Hubbard’s virtual reference use 
statistics are unimpressive. There are steady annual increases but in 2006 less than 



2000 questions total were asked, half via chat and half by e-mail. On a 300-day 
schedule that is 6.6 queries per day. What’s the cost per question? Can these staff 
resources be used in better ways? I recently observed what was happening in a 
learning commons filled with futuristic furniture and computing hardware. There 
were hundreds of students out on the floor and in group studies using high definition 
TV boards and lap top computers.  

A reference librarian sat at the front of the vast open space, at times, a lonely outpost. 
Some people did stop and ask him questions but the ratio of people in the space vs. 
those who asked for help was profoundly out of kilter.  Of course, that he was not 
asked for help could be a success measure. At the same time, I think research on what 
people do in computer commons and how librarians can be of assistance is highly 
relevant. 

Even if users are making less use of our onsite services, I am impressed by the trust 
and confidence students place in librarians. We are regarded as experts and that we 
have much to offer users because "we know where the good stuff is". Like the student 
told me: "A library based Web link is always OK.".  

Collaboration. A library should link to wherever an information need may exist. On 
a campus, every on-line syllabus can have a link to the library’s content.  

Some of the most successful out reach programs that help students learn about 
information are those done in collaboration with teachers. A good librarian teamed 
with a good professor brings about use of both print and electronic resources and 
helps students acquire and refine information-finding skills.  Web 2 social network 
sites can build on existing relationships – putting yourself in My Space will not 
establish a relationship, but it will reinforce the existing collaboration you already 
have with your clients. 

And, collaboration is essential if we are to achieve the next point: 

Library as Internet Portal.  Where do library web pages fit into what people do on 
the Internet?  

A recent OCLC study found that college student information searches start 89% of 
time with search engines. How often did they start with the library web page? Two 
percent of the time.  Why?  

We know that users would do better if they worked with us, but if we do not save 
them time, if we do not add enough value, if we make e-resources difficult to locate 
and to use, then users will not return to our web sites. If we want to be a “sticky” site, 
we will need to deliver on what the user wants: “one stop shopping.”   

Let me illustrate: I am doing a workshop on teamwork this week in Riga. I’d forgotten 
the title of one of my suggested readings for that workshop, so, I put NCLive (the 
North Carolina state network) to the test vs. Google. The raw result: It took 20 
minutes for me to drill down to the actual article in EBSCO Host. I got what I wanted 
from Google in 20 seconds. Which source would I return to?  



In conclusion, let me stress again, users prefer independence. They flock to sites that 
permit dis-intermediation: the elimination of the middleman. The user is in charge and 
decides when and what he or she wants. The Web 2 concept is largely about 
disintermediation and collaboration. In the extreme, its users generate the content of a 
Web 2 site. YouTube, My Space, Draugiem, Second Life and, of course, Wikipedia, 
are all examples of this phenomenon. While easily dismissed as irrelevant to the 
library, I strongly recommend exploring what possibilities Web 2 concepts and 
platforms may have for libraries.  

With the user preferring independence what are librarians to do?  

The information literacy movement asserts with far too much certainty that users have 
much to learn. I do not agree that all users are incompetent when it comes to 
information. Often, the user finds the information he needs, even if not up to the 
librarian’s standard   

I do encourage you to ask Latvian users about their information needs. While 
imposing what you think users want is not always bad – sometimes we hit the target – 
it is not as good as having users help us refine our good ideas into even better ones. 
The National Library should encourage the study of user needs. Discuss with users 
what they want. Try out things. Make mistakes. Learn. 

I want to end with a quote from one of the scholars in my fifth study:  

“The library could really be an electronic window into the wider world. In some 
respects it already is, but it could expand its opening onto the world much more.... 
The library shouldn’t just concentrate on putting its own resources online – it should 
bring more information in from the outside –. Bring the world in, make it accessible 
to students and fun to study.”  
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From Library Catalogues to Knowledge Portals 

Dr. Wolfram Neubauer and Nicole Graf, Swiss Federal Institute of Technology Zurich (ETH Zurich) 

neubauer@library.ethz.ch 

 

Introduction 

Over the last 10 years, ETH Libraries have intensively worked on the computerization of most of their 

traditional library and information services. Besides this, new electronic services were also developed 

and became a relevant part of the library’s service portfolio. This is the reason, that the faculty and all 

other members of the ETH Zurich have now access to an excellent range of information resources and 

services at any time. 

Along with these large collections of licensed online databases, e-journals, e-books, image data and 

other online services, users have to cope with a multitude of different retrieval systems and access 

procedures. Indeed, the providers of these electronic information tools have tried to improve the 

usability of their user interfaces and also tried to integrate their products into single platforms such as 

ISI’s Web of Knowledge or Elsevier’s Science Direct. In addition, by implementing a link resolver 

(SFX) ETH Libraries realized the seamless access from bibliographic data to full text. 

In contrast to this, a recent study on the searching behaviour of ETH Zurich scientists revealed that as 

a starting point, researchers prefer Google or Google Scholar to the information facilities of the 

library1. Even if the search engines do not provide the same range of functionalities as common 

databases and other information retrieval systems, they are superior in terms of simplicity and speed. 

Furthermore search engines improved their services by indexing commercial publisher’s information 

products, so that users easily find all the more information. Scientific libraries try hard to respond to 

these trends by integrating their holdings into metasearch platforms, i.e., Google Scholar. Though, all 

these measures and tools meet the scientific community’s increasing demand for full text information 

only in parts.  

In 1994, Yahoo! presented a platform which is one of the first well-known attempts to categorize and 

structure the growing number of internet information and websites. Afterwards, it was the first 

application to be called internet portal. From a today’s perspective this rudimentary collection of 

hyperlinks can not be compared to modern portal architecture. Immediately after Yahoo, the first 

library portals were launched, such as the Internet Public Library2 in 1995 which is “officially” the 

                                                      

1 Graf, N.; Ramminger E. (2007): Information management at ETH Zürich: Handling of literature and 
information ressources in research and teaching. Zurich: ETH Libraries (in print). 
2 http://www.ipl.org  
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first library portal. Notably, the community of scientific libraries soon detected the potential of such 

structuring platforms. The discussion on the creation and development of library portals was and still 

is led very actively3 and is characterized by various attempts to appropriately define the term “library 

portal”. Five important criteria are therefore to be considered4: 

- the structuring and organisation of content 

- the compilation and arrangement of information services and web tools 

- the personalization, i.e. user-friendly structuring of the entire portal service 

- the integration of the majority of content available in terms of data types 

- the creation and maintenance of a variety of different user communities 

A rather useful definition of library portals is provided by JISC: “Technically, a portal is a network 
service that brings together content from diverse distributed resources using technologies such as 
cross-searching, harvesting, and alerting, and collates this into an amalgamated form for presentation 
to the user. This presentation is usually via a web browser, though other means are also possible. For 
users, a portal is a possibly personalised, common point of access where searching can be carried out 
across one or more than one resource and the amalgamated results viewed. Information may also be 
presented via other means, for example, alerting services and conference listings or links to e-prints 
and learning materials.”5 

First steps at the ETH Zurich: MyLibrary 

Unlike the Internet Public Library, the North Carolina State University6 realized a more modern 

concept of library portals including new features like customization and personalization, the so-called 

“MyLibrary approach” in 1997/19987. On this basis, ETH Libraries launched its first personalized 

portal which was named “MyLibrary”. It served as an integrated part of the new university’s portal 
 

3 See Dempsey, L. (2003):  The recombinant library: portals and people. In: Lee Sul H. (ed.): Improved access to 
information: portals, content selection, and digital information. Binghamton, NY: Haworth Pr., p.103–136; 
Library of Congress Portals Applications Issues Group (LCPAIG) (2003): List of portal application 
functionalities for the Library of Congress. 
http://www.loc.gov/catdir/lcpaig/portalfunctionalitieslist4publiccomment1st7-22-03revcomp.pdf ; Joint 
Information Systems Committee (JISC) (2004): LibPortal Project: access to library provided resources: a survey 
and review of library-oriented portals in higher and further education. Loughborough: LISU. 
http://www.jisc.ac.uk/media/documents/programmes/portals/libportal_final_report.pdf ; Byrum J. D. (2005): 
Online catalogs and library portals in today’s information environment. In: Journal of library administration 43: 
135–154.; Cox A. (ed.) (2006): Portals: people, processes and technology. London: Facet Publ.  
4 Neubauer, W. (2006): From library catalogues to knowledge portals [Article in German]. In: Bibliothek – 
Forschung und Praxis 3: 275–283. 
5 Joint Information Systems Committee (JISC) (2004): LibPortal Project: access to library provided resources: a 
survey and reviwo of library-oriented portals in higher and further education. Loughborough: LISU. 
http://www.jisc.ac.uk/media/documents/programmes/portals/libportal_final_report.pdf, p. 6. 
6 http://my.lib.ncsu.edu 
7 For a rather comprehensive review see Morgan, E. L. (2003): Putting the “my” in MyLibrary. In: Library 
Journal 128, 17: 24–26. 

 

http://www.loc.gov/catdir/lcpaig/portalfunctionalitieslist4publiccomment1st7-22-03revcomp.pdf
http://www.jisc.ac.uk/media/documents/programmes/portals/libportal_final_report.pdf
http://www.jisc.ac.uk/media/documents/programmes/portals/libportal_final_report.pdf
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“myETH” in 20048. At that time, faculty and students could personalize relevant online library 

services within so-called “library channels”. Pre-customization of the individual search environment in 

accordance to the departemental structure of the university gave further support in facilitating access 

to the single user. 

The experiences coming from the myETH project clearly show that the portal is accepted in principle, 

though the use of the individual information packages varies widely. In particular in the case of the 

library-related services, the level of acceptance or “market penetration” is still unsatisfactory. 

Simultaneously, the large extension of electronic library services in recent years caused a significant 

discrepancy between the library’s all-inclusive web site9 and myETH which does not integrate many 

of these several services at that time. 

Therefore, the ETH Library changed its focus to an integrated cross access platform for its information 

resources. On the one hand complexity and heterogeneity of information sources should be avoided, 

and on the other hand quick access to relevant information for users should be simplified. In 

consequence, library decision-makers discussed abandoning the user-oriented approach (i.e., 

integration of MyLibray into myETH) and opted for the return to a library-oriented approach (i.e., 

with emphasis on library-related content); also to get a better possibility to promote and present all 

library services10. 

Involving all these considerations above, in spring 2007 ETH Libraries started a new project to replace 

the myETH application by a new portal concept. In the following the objectives and main 

requirements of this “Knowledge Portal” project are outlined as they are discussed and planned by 

now. Many desiderata are on the project’s list. Assessing the feasibility of all requirements and 

missings will be the next major step in the project. 

 

Further developments: the “Knowledge Portal” of ETH Zurich 

The core of the new project “Knowledge Portal” is to set up a central and integrated search and 

retrieval system for the access to all information resources of the ETH Libraries - electronic and print-

 

8 Müller U. (2005): MyLibrary@ETH: Personalized access to electronic information ressources. In: Gysling, C.; 
Neubauer, W. (ed.): On the way to a digital library. Zürich: ETH-Bibliothek, 137–152; Neubauer, W.: The 
neccessary information ressources at the right time and the right place: the portal myETH as an information hub 
for ETH Zürich. In: B.I.T. online 8: 115–122 [all articles are in German]. 
9 http://www.ethbib.ethz.ch 
10 Neubauer W. (2006): From library catalogues to knowledge portals [Article in German]. In: Bibliothek – 
Forschung und Praxis 3: 275–283. 
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resources - via one information and communication platform. All information resources, ranging from 

the catalogue, licenced external resources such as databases, e-journals etc., to information on the 

library itself and its services, should be represented using this central web site. Straightforward, 

intuitive and interactive handling as well as the possibility to use the application without special 

previous knowledge are set as two of the main objectives. 

Scientists will gain a tool for the facilitated retrieval of relevant and authentic as well as high-quality 

and up-to-date information. Interdisciplinary and specialist information resources, independent of 

document type, can be accessed via one uniform user interface. External, freely accessible and 

authentic information resources will be included as well. Results will be classified reasonably; 

appropriate options will be offered for the refinement of searching strategies. The integration of those 

services will allow seamless online delivery of the full text immediately to the scientist’s workstation, 

as far as possible. The most irrelevant portal requirements are shown in Figure 1 and are discussed 

subsequently.  

1  

Fig. 1 Knowledge Portal requirements 

 

1. Web presentation  
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The web presentation as one of the most crucial factors for successful diffusion and use of the portal 

has to be intuitive, interactive and usable without special previous knowledge in navigating. An 

appropriately hierarchical portal architecture and a comfortable navigation will allow users to find all 

the information they need in a fast and easy way. Besides, the knowledge portal will completely 

substitute the current library’s web site and hence will give a good impression of all services offered 

for the world outside.  

 

2. Integration of electronic resources 

The core of the knowledge portal is the integration of all electronic resources which are provided 

throrugh the library, such as the catalogue, licensed external databases, licensed and also retro-

digitized e-journals, reference works, the ETH-e-collection (i.e., the institutional repository of ETH 

Zurich), e-books, geographic maps, image data etc. Furthermore, external, freely accessible and 

authentic information resources (e.g., CERN Document Server11, arXiv12) will be included as well. 

 

3. Integration of advanced services 

Advanced information services such as direct online access, document delivery and interlibrary loan 

will be taken into consideration as well13. Also, new services and models for electronic document 

delivery will be elaborated, such as pay-per-view for immediate download of electronic full texts or 

pay-per-use for immediate access on online databases. The objective here is to provide all the content 

from one source independent of its form or origin. An appropriate payment system (also with credit 

card) is to be considered for the clearance of services with costs. The linked full text as a result of the 

research query is another important objective.  

 

4. Portal structure and surface 

The new knowledge portal acts as the central and integrated access point (single-point-of-access) and 

serves at the same time as information and communication platform for all available library 

information services. On a presentation layer the relevant content will be pre-clustered by discipline or 

 

11 http://cdsweb.cern.ch/ 
12 http://arxiv.org/ 
13 ETH Libraries have quite a lot of expertise how to handle big numbers of articles in the context of a docu 

ment delivery system.  The library is one of the important document provider within the Subito system. 
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resource type (catalogue, databases, e-journals, monographs, etc.). So, the users can individually 

choose between the clusters and can immediately integrate them into the research. Thus the library 

users will get all the information they need from one platform as a single-point-of-access and from one 

hand in terms of a one-stop-shop. 

 

5. Research and access 

The configuration of a single search interface with integrated access to all library resources – the 

functional core of the knowledge portal – will be based on meta-search and modern search engine 

technologies. By using modern search engine technologies it is possible to simultaneously search 

different publication types such as databases, e-journals, reference works, the ETH-e-collection, e-

books, geographic maps etc. 

Two types of modern search engine technologies can be distinguished: index-based and federated 

search. Index-based search means that the results are generated by a central index and the 

implementation of a central search engine which allows a relevance ranking of the retrieved records in 

a fast way. Whereas federated search works with a central search engine which searches each database 

(federated indices) representing different, still compatible metadata, rather than using a central index. 

Beneficial to both modern search engine technologies is the display of merged and deduplicated search 

results, relevance ranking, linking to any other search tool, and usability in general.  

Due to the diversity of information sources (the library’s OPAC, other library and consortia 

catalogues, indexing/abstracting databases, full-text, specialized search engines, digital objects, 

institutional repositories, document delivery services etc.) it can be expected that those metadata are 

scarcely to be homogenized. In that case, federated search could be the right solution.  

Additionally, the optimization of the search functions of the local library network catalogue NEBIS14 

will be one of the objectives. These improved overall information retrieval possibilities of the new 

library platform will consequently increase the usability of the information services.  

 

6. Personalization services (“my” functions)  

The knowledge portal will provide several functions for personalizd access and use. Personalized 

services enable the users to configure the search platform conforming to their requirements. The 

 

14 http://www.nebis.ch/. The NEBIS (Network of Libraries and Information Centers in Switzerland) catalogue 
contains about 3 million title entries, including books, serials, journals and non-book materials. 

 

http://www.nebis.ch/
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customizing solution should offer additional services such as saving results and search routines, 

profiles, alert services and setting up weblogs. 

 

7. Single-sign-on 

Knowledge portal users should have access to all available holdings and services of the library 

regardless of their location (off-campus-access). The objective here is to provide a single-sign-on 

solution allowing users the access independent of time and place on all electronic resources and 

services via single identification and authentication. At least, single-sign-on should be available 24/7 

for ETH Zurich staff from any place. 

 

8. Bilingualism 

The knowledge portal should similarly be at all allowed users’ disposal. Hence the portal will be 

available in German and English because of the international orientation of the university and as a 

result of the high proportion of English speaking faculties and postgraduates. Bilingualism is a very 

complex feature and while realizing the portal this has to be considered everywhere at any time. 

 

9. Marketing 

A marketing concept accompanied by adequate measures (information, publicity, education, 

publication, etc.) is indispensable for achieving sustained success.  

10. Other added values and open questions 

Beyond, the portal will provide numerous added values: Alerting services - as another personalization 

functionality - such as routine searches in search engines or catalogues, contributions on web logs, e-

journals’ table of contents, library’s communication (e.g., loan) can be transmitted by means of E-

Mail, RSS, SMS etc. Another component of the knowledge portal is the virtual information service 

(i.e., ask a librarian). Tools for facilitated managing and processing of the electronic content should be 

integrated into the user’s personal search or learning environment.  

Among others, the following functions are to be discussed: Web 2.0 and social tagging, e-sciences, 

and the integration of the library catalogues into the standard search tool of the home page of the ETH 

Zurich. 

 



  

 

 

8/8 

 

One element of the collaborative aspects in Web 2.0 is the so-called social tagging, which means 

adding personal comments to digital objects. Besides, other events such as users’ meetings can be 

transferred from real to virtual space using Web 2.0.  

For some years now, new cooperation models among scientists are being intensively debated. One of 

which is e-science (enhanced science), the virtualization of scientific resources of any kind (data, 

information, processors and software) to be accessible regardless of location. The realization of this 

vision implies a new quality of the digital scientific infrastructure: it should be possible to merge 

information, processor resources, and tools effortlessly on the network. Adhering to standards as 

another important requirement will assure extended interoperability of the data. Quality and security 

standards (e.g., authentication and authorisation) must then be considered for further developments. In 

this context the knowledge portal will be an important module.  

 

Conclusion 

The main objective of the new project “Knowledge Portal” of ETH Libraries is to set up a single and 

integrated search and retrieval system to allow access to all information resources of the library via 

one information and communication platform. The requirements and desiderata for the new portal 

along with most functionalities and services are outlined above. Assessing the feasibility of all these 

issues will be the next major step in the project. Some questions are still open and have to be 

evaluated, not least within the university’s information environment. The implementation of the 

library portal will take place in several steps, version 1.0 is planned to be launched at the end of 2008. 

All librarians involved and also all other stakeholders within the university know about the challenges 

which will come in realizing a project like that. All stakeholders also know that the list of important 

and relevant features which should be realized is long and that it would not be possible to do all 

immediately. On the other hand also many librarians have earned much expertise over the last 10 

years, last but not least coming from former projects which were not always absolutely successful. 

This gives us an optimistic feeling, that we will realize a very complex but – from a user’s point of 

view – also very interesting project. 

 

Keywords: Library Portals – Digital Library – Ubiquitous Library –Integrated Search and Retrieval 

System – Search Engine Technologies – Digitised Material – Electronic Resources – Print Resources –

One-Stop-Shopping – Single-Sign-On-Solution  
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How Digital Libraries Can Bring the World's Treasures  
and Heritage to the End-Users Instantly!  

Ching-chih Chen 
Professor, Graduate School of Library and Information Science 
Simmons College, Boston, MA 02115, USA  
 
Principal Investigator, US National Science Foundation/International Digital Library Project, Global 

Memory Net, http://www.memorynet.org/ 
 
Director, World Heritage Digital Center (in partnership with UNESCO/World Heritage Center), 

http://whc.unesco.org/en/news/326 
 

Abstract: To extend the traditional concept of using technology to improve library services, 
Professor Chen will share her multi-year experience in developing the world renown Global 
Memory Net (GMNet), supported by the US National Science Foundation's International 
Digital Library Program, and the latest activities of the first virtual US World Heritage Digital 
Center in partnership with the UNESCO's world Heritage Center. She will articulate as well as 
demonstrate how cutting-edge technology can be used to empower libraries, museums, and 
archives to provide innovative global and universal access to world cultural and historical 
treasures and heritage in a way not possible before. 
     With the convergence of content, technology, and global collaboration in this digital era, 
there are unprecedented potentials as well as challenges for developing digital libraries of all 
kinds.  This paper discusses these challenges and introduces Global Memory Net’s approaches 
to meet these challenges. Global Memory Net ‘s technology has been extended to the 
development of World Heritage Memory Net which will bring multimedia information of 851 
world heritage sites of 141 countries together for universal access.  
    The paper also stresses the importance of digital content development and international 
community building in addition to the ever changing need for research and development. 

1.  Introduction* 
In realizing the potentials of this digital age, this author advocated the concept of a world digital 
library as early as in 1993 [1] when the Internet was not a common place and there were little 
discussions on the topic of digital libraries due to the rarity of high-speed network. In those early 
days, while the potential of linking the world digital collections, if available, via the possible and 
forthcoming high-speed and broadband network can be imaged, but little was known in how to 
create interoperable world digital collections.  That occasion was to celebrate the 60th 
Anniversary of the National Central Library in Taiwan.  So, 25 years later, I am delighted to be 
at this historical occasion at the Digital Libraries for Learning Conference of the National 
Library of Latvia, to share with you the results of our exciting global digital library development.  
     Three years after 1993, the U.S. National Science Foundation started its Digital Library 
Initiative (DLI) with its six DLI projects started in May 1996 [2]. This development has 
prompted extensive digital library research and development activities both in the US and 
internationally ever since.   
     In this past decade, “revolutionary breakthroughs in computing and communications with the 
epoch-making arrival of the Internet have begun to demolish artificial disciplinary boundaries 
and to open vast new fields of interdisciplinary research.” One major area outlined in the report 
to the US president by the President’s Information Technology Advisory Committee (PITAC), 
entitled Digital Libraries: Universal Access to Human Knowledge [3] was digital libraries. 

 
*Some of the background information in this section is taken from a keynote speech given at the 8th Russian 
Conference on Digital Libraries RCDL’2006, Suzdal, Russia, October 2006.  Full text is available at the 
Proceedings of this conference. 



Digital libraries was defined there as “the networked collections of digital text, documents, 
images, sounds, scientific data, and software that are the core of today’s Internet and tomorrow’s 
universally accessible digital repositories of all human knowledge.” 
     With the exciting convergence of content, technology, and global collaboration, it has become 
clear that while technology is of vital significance, “content has been considered to be just as 
important, if not more, as technology.  In other words, with all the rich information resources in 
the world, if they are not digitally available, they will not be able to be accessed, retrieved, 
shared and enriched on the Web.  Research activities related to content have proliferated in the 
areas of digital collection creation and development, organization and standards, interoperability 
and scalability, and many others.  One important fact in relation to content is also becoming clear 
– no institution can provide everything, thus global collaboration in digital collection 
development becomes essential.” [4]  
     In addition, as “digital libraries” is viewed as an emerging research field bridging people, 
culture, and technologies, a conceptual model was developed by the DELOS/NSF Working 
Group on Digital Imagery for Significant 
Cultural and Historical Materials to illustrate 
the relationships among people, cultural 
content, and technologies as shown in Figure 1. 
This means that the “interdisciplinary research 
will develop technologies to enhance the way 
people can create, manage, and access the 
content of their cultural heritage.  People 
encompass all users, from curators and library 
and information scientists, to scholars, teachers, 
and students in all areas of the humanities, to 
citizens of all cultures. Cultural content is the 
vast array of significant cultural and historical   
materials throughout the world. Technologies         Figure 1. Conceptual Model of Digital Library Research 
are the enabling research and development in all related technical areas such as information 
retrieval, image processing, artificial intelligence, and data mining.” The Working Group 
recommends focused, interdisciplinary research programs along the three edges and the center of 
the triangle, areas that traditional research programs currently neglect [5]. In other words, an 
interdisciplinary digital library needs to develop technologies to enhance the way all kind of 
users can use, share and contribute to the world digital content. 
     With the above as a background, this paper discusses how a world digital library and gateway, 
Global Memory Net has been created with its in-house developed i-M-C-S system (Integrated 
Multimedia Content Retrieval System) which integrates seamlessly all types of multimedia 
resources using the Web as a platform, and has begun to made the global digital library for 
universal access a possible reality through its public launching in mid-2006.  Global Memory Net 
has been supported by the National Science Foundation’s International Digital Library Program 
since 2000. Since July 2007, this technology has been applied to the creation of World Heritage 
Memory Net in partnership with UNESCO/World Heritage Center.  Both can bring the world’s 
culture, history, and heritage to end-users instantly! 
 
2.  How Does Global Memory Net Meet the Challenges for Developing A 

Functional World Digital Library 
 
The conceptual map of Figure l can serve as a guide for planning and developing a digital library, 
but it is far from being a blueprint for actual creation and implementation of a digital library 
application.  Global Memory Net is intended to be a functional world digital library and gateway 
from its very beginning in 2000, there are many challenges as listed in several previous papers of 



Chen.* Readers are referred to those publications for more details. In this session, we will show 
how Global Memory Net has responded to these challenges by developing our own i-M-C-S 
(integrated multimedia retrieval system) when we describe the features of our systems: 
 
2.1.  Features of the i-M-C-S System  
 
Global Memory Net was launched in July 2006 (http://www.memorynet.org/), and it is available 
for universal access by anyone interested. It is FREE with only a simple registration.  In one-year 
time, more than 100,000 pages have bee used all types of people from over 80 countries.  To best 
appreciate the features of the system, and understand how Global Memory Net is meeting the 
challenges is to explore Global Memory Net on the Web. We shall highlight some in the 
following: 
 
• The Web is used as a platform, and not as a publishing medium, and more user participation 

can be encouraged. 

Figure 2 shows the Home Page of Global Memory Net, with the 
left blue navigation panel enlarged on the right. 

 

Figure 2.  Home Page of Global Memory Net 
 

Note the enlarged panel shows that extensive collections are listed in categories, so that the 
users can choose what they want to explore.  These include UNESCO’s Memory of the World, 
as well as UNESCO/World Heritage Center (WHC)’s World Heritage Sites, which eventually 
will have a separate Home Page (see WHC News, http://whc.unesco.org/en/news/326).  
 

• Instant access to rich image collections. 

One can access to over 50 image collections in Global Memory Net with over 25,000 images 
as well as over 2530 digital collections from over 80 countries. This includes over 100 

                                                 
* http://memorynet.org/archives/gmnet/gmnet_archive.php#proceedings 
 



collections from UNESCO’s Memory of the World, over 290 collections from the US Library 
of Congress’ American Memory, as well as those from other major national libraries, archives, 
museums, academic institutions, etc. in the world.  In other words, the world’s rich resources 
are instantly accessible at a simple click of the mouse.  Figure 2 shows how these collections 
can be accessed by selecting either the collection category from the left blue panel of 
“Collections” or by simply clicking “More.”  “More” is for users who would like to have a 
quick glance on what are the collections under each category, or those who would like to have 
more careful choices. Then a detailed listing will be shown instantly on Figure 3. Users can 
then choose freely any of the collection for further exploration. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.  Details of Collection Listings in Global Memory Net 
 

• Easy and flexible traditional image 
retrieval. 

One can retrieve desired image(s) easily 
by traditional methods when one knows 
what he/she is looking for. In other 
words, each of the metadata field 
describing a given image is searchable 
by using the Google syntax. For 
example, if one is interested in 
UNESCO’s Memory of the World, one 
can choose the collection, and images of 
all collections of Memory of the World 
will be instantly displayed, as shown in 
Figure 4. 

Figure 4.  The Screen Showing UNESCO’s Memory of the World Collections 



Then, if one is further interested in knowing what collections are related to Latvia, one can 
simply type “+Latvia” (in Google syntax), and Figure 5 will instantly show the three images 
related to Latvian Cabinet of Folksongs of the 19th century in Memory of the World. 

Figure 5.  Traditional Search Yielded 3 Images of the Cabinet of Folksongs of Latvia 

• Random access to explore unknown collections and its innovative content-based image 
retrieval capabilities. 

Yet, for an unknown collection of either interest or curiosity to a user, it is impossible for one 
to search either by author, title, subject or keyword as normally required in traditional 
retrieval.  In this case, the user can browse the collection. But more significantly, the 
“random” feature permits one to explore and learn the coverage of a selected collection.  In 
seconds, one will know considerably more about the collection though a great variety of 
images displayed randomly as well as the words showing up for the titles. 
These words can then be used as possible keywords for further retrieval. 
Figure 4 shows the great diversity of images covered in the collection of 
the UNESCO’s Memory of the World.  A quick glance of that screen gives 
one a good idea on the subject diversity, but most likely one does not know 
what specific concept to ask for more information. For example, the first 
image of the 4th row (shown on the right again) is an old Islamic image on 
“curing disease” which the user would like to fine more information, but does not know how. 
     In this case, because the image of interest has 
been visually spotted, one has three ways to explore 
further – “Similar,” “Larger,” and “Info.”  Each of 
these satisfies the user’s information needs in 
different ways with a simple click on the chosen 
button:    
(1). Similar – A simple click on “Similar” will yield 

images of similar color and shape through the use of 
SIMPLIcity, a semantically sensitive content-based 
image retrieval technique [6].  This is an important 
feature which is able to provide instantly a large 
number of images of similar color and shape to the 
user without having to type anything on the keyboard 
(Figure 6.) Undoubtedly this opens up a new horizon 
for learning to the user.                                                    Figure 6.  Images of the same color and shape 



 

(2) Larger – By clicking this, instant 
magnification of a chosen image 
in defined areas is shown.  
Depending on the resolution of 
the image, some can be zoomed 
over a dozen of time.  Note that 
the center image of Figure 5 is 
magnified to provide significant 
information to scholars and 
interested laymen in Figure 7. 

 
 

Figure 7.  The enlarged image of the 
Latvian 19th Century 
Folksong  

 
(3)  Info - “Info” will yield instant 

descriptive information about the 
image of Figure 7 in Figure 8.  
This information can be available 
in multilingual forms.  In addition, a 
simple click on the URL of the 
source, a user will go immediately to 
the original Web page – in the case, 
UNESCO’s Memory of the World - 
so he/she can browse and search for 
more additional information there. 
The descriptive information can be 
in Latvian or in any languages when 
UNICODES are available for them.  

 
Figure 8. Descriptive Information of the 

Latvian Folksong   
 

• Dynamically generated digital 
watermark for copyright protection. 

 
Figure 7 shows clearly the digital watermark, “UNESCO 
Memory of the World” was dynamically generated. This 
provision has encouraged more content providers to feel 
comfortable to collaborate with Global Memory Net in 
providing their treasures in digital form on the Web. 
 

• Seamless integration of multimedia information.  
 

Figures 7 and 8 show how image and text information are 
integrated seamlessly. More than that! If relevant resource 
information on a chosen image is available in other multimedia 
formats in addition to the metadata (textual annotation), the 
user can then retrieve the relevant audio, video, document, etc. 
again with a single click of the mouse, as shown in Figure 9 for 
a musical play from an image found in “World Musical        Figure 9. The icons show the availability  
Instruments” in Global Memory Net.                                  of 3digital videos and 2 PDF document files  

 



Figure 9 shows that when a digital video icon is shown, once can click on that and immediately 
the digital video will be played on the screen. In the case of document files like PDF etc., they 
can be retrieved instantly as well. 

 
• User can choose to conduct single or multiple collection searches for desired image(s). 
 

Single collection search can be performed by choosing any of the collections listed in Figures 2 
or 3.  However, in most cases, one does not know precisely which collection to use to locate the 
desired image(s).  In these cases, multi-collection search will enable the user to retrieve in all 
(over 50 collections) in Global Memory Net.  For example, if one wonders what images are 
related to “Latvia” in Global Memory Net, the Multi-collection search using the term “Latvia” 
will yield results as shown in Figure 10.  Note the instant retrieval of 4 images related to Latvia 
National Library and 6 Web sites from the 2530 included in the World Digital Collection.  Thus, 
a user can immediately view any of those sites for further information. 

Figure 10. Multi-collection Search on “Latvia” in Global Memory Net 



• Multilingual capabilities in both retrieval and display of information. 
 

Currently Global Memory Net has covered over 15 languages. As we are working on the 851 
world heritage sites designated by the UNESCO/World Heritage Center, we are dealing with 
all major languages from these 141 countries.  For example, Historic Center of Riga is a World 
Heritage Site, thus besides the 6 official UNESCO languages – Arabic, Chinese, English, 
French, Spanish and Russian, we will include also the Latvian native language. The following 
is the Latvian description of this Site: 
 

Savulaik Rīga bija Hanzas Savienības centrs, no 13. – 15. gadsimtam tā uzplauka pateicoties 
saviem tirdzniecības ceļiem ar Centrālo un Austrumeiropu. Viduslaiku Rīgas ielu tīkls ir kā 
liecība pilsētas pārticībai, taču lielākā daļa vissenāko namu zuduši karos vai ugunsgrēkos. 
Rīga kļuva par nozīmīgu ekonomisku centru 19. gadsimtā, kad ap viduslaiku centru izveidojās 
priekšpilsētas, iesākumā ar iespaidīgiem koka namiem neoklasicisma stilā un vēlāk -
jūgendstilā. Tiek atzīts, ka visizsmalcinātākais jūgendstila ēku krājums Eiropā atrodams tieši 
Rīgā. 

 
In addition to the 7 languages mentioned above, for this Site, we also have descriptions in over 
60 other languages from Wiki as shown in the following: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thus, this enhances greatly our ability of to provide universal access of the world invaluable 
heritage information to citizens of the world in languages familiar to them. 
 

• Explore in-depth learning of the subject by using expanded bibliographical and web resources. 
 

Global Memory Net also enables one instant access to the world largest bibliographical resource, 
OCLC’s World Cat, as well as other popular web resources like Google, Wikipedia, Internet 
Archives, and Million Book Projects: 



“OCLC | Google | Wikipedia | Million”… 
 
OCLC - Online Computer Library Center, a worldwide library cooperative, provides access to 
its 57 million records in the full WorldCat, reflecting the holdings of some 9,000 libraries from 
110 countries. Thus, books of the whole world are at one’s fingertips.  Similarly, when one 
clicks on Google, one will be able to instantly search Google Scholar, Google Images, Google 
Books etc. The relevant resources are boundless! 
 

• Geographical searches by continent and country are 
possible. 

 
Collections of Global Memory Net can be searched by 
continents, as well as any of the 230+ countries in the 
world (Figure 11) with a simple click. By using this 
capability, one will find quickly that only 90 some 
countries have digital collections, and many others (at 
least 2/3 of the 230+ countries’ national libraries do not 
even have a Web page). This is why there is a separate 
“National Libraries” collection in Global Memory Net. 
Here, for example, when “Latvia” is clicked, the results 
will be shown instantly, similar to those shown in 
Multi-Collection Search (Figure 10)  
 

Figure 11. 230+ Countries are listed  
 

• Users decide their own information seeking processes. 
 

The users’ needs are not predefined.  They can decide 
on what and how to retrieve desired images and 
information. Various retrieval methods are provided  
to enable them to conduct flexible exploration and searches.    
 

• Users can develop their own project(s) by choosing, mixing and remixing the retrieved images. 
 

After viewing the retrieved 
images of various pages, 
one can decide whether the 
discovered and/or retrieved 
images can be useful for 
future use.  If so, he/she 
can create his/her own 
project(s).  As shown in 
Figure 12, three projects 
were created by User “Chen 
Ching-chih” and the third 
one is related to images of 
Latvian National Library. 
                                                             Figure 12 . Three Projects with Images Chosen from Global Memory Net 



When “edit subject” of Figure 12 is chosen, one will be able to add, delete, or provide notes by 
using the notepad, as shown in Figure 13. 
 
 
 

 
 
 
 

 
 
 

 
 
 

Figure 13. One Can Edit the Chosen Images. Notepad IS Also Available. 
 

• Users can be a contributor. 
 

Users can be an active contributor to Global Memory Net. For example, when image(s) of better 
high resolutions are available, or image(s) which is(are) not available on Global Memory Net,  
the user can contribute his/her resources by using the uploading function.  

 
3.  Latest Development 
 
In early November 2006, the World Heritage Center of UNESCO has signed an agreement with 
Simmons College for me to direct the virtual World Heritage Digital Center.  Starting in July 2007, 
we have extended the Global Memory Net technology to start developing a truly functional World 
Heritage Memory Net (http://whc.unesco.org/en/news/326).  
     This is an exciting development!  When completed, we will be able to bring the culture, 
history, and heritage of 851 world heritage sites as designated by the World Heritage Center) of 
141 countries together for world citizens’ instant use and retrieval.   
     At this moment, we have found that over 10 collections in Global Memory Net are related to 
the World Heritage Sites, and therefore there is a separate category for that.  But, as the number 
increases, there will be a separate World Heritage Memory Net Web Site. 

 
4.  Global Collaboration and Community Building 
 
Global Memory Net and the forthcoming World Heritage Memory Net represent perfect examples of 
the convergence of content, technology and global collaboration.  While Technology is important,  
content is the most important of all, because without content, there is no real “digital library”!  
     Having devoted the last few years in developing our functional world digital library, we have 
fully realized that: 

• No organization possesses everything, it is necessary to develop a global infrastructure for 
content development together. 

• Subject specialists’ collaboration is significant, so are the specialists with language 
capabilities. This is particularly true with our work on World Heritage Memory Net. 

• Raw content has to be processed properly to digital format.  



• Standardized metadata development is labour- intensive but necessary. 
• Methods have to be developed to harvest the existing non-standardized metadata or 

descriptive information. 
• Mobilization in the use of the world digital collections is mandatory. Too much investment 

has been made for the development of digital collections world wide, and more utilization 
of these resources should be realized. Otherwise the scope of any single digital library 
application would be too limited!  In this regard, we are truly gratify to find the wide 
spread world-wide use of Global Memory Net. 

• Linking the project contents with existing multimedia information resources is crucial for 
the natural and integrated use of human knowledge since the users can never be satisfied 
with the metadata provided no matter how extensive they may be. 

• The ability to enable users to find needed images without knowing the subject is essential.  
This enables us to develop an effective “knowledge base” and not just “database.” 

      
From a different angle, it is important to stress that community building for global collaboration is 
badly needed. Collaboration does not happen without conscientious and constant cultivation.  It 
does not happen overnight. Global Memory Net started this effort from Day One of its project, and 
experiment various ways in creating an effective infrastructure – some are more successful than 
the other. 

Global Memory Net’s community building effort goes beyond those who can provide either 
content or technology collaboration.  It also offers education and training opportunities to help to 
build up the digital library development capabilities of interested organizations in other countries.  
One of the most successful and rewarding experiences relates to the visiting researchers program 
in the fall of 2005 when 7 researchers joined the project for 3 to 5 months each.  They came from 
China, Croatia and Vietnam, and were involved either in learning how to develop appropriate 
content from their own institutions for Global Memory Net or in extensive system development .  
After their return to their own countries, some have continued to be closely involved in motivating 
institutions in their countries to collaborate with Global Memory Net, or to teach their students in 
digital library development. 

 
5.  Conclusion 
 
Global Memory Net and the forthcoming World Heritage Memory Net are neither simple and 
traditional databases nor Web pages.  They are dynamic interlocking knowledge bases of the 
world cultural, historical and heritage digital resources.  I hope that I have shared with you the 
excitement and features of our global digital library, Global Memory Net. The cutting edge 
technologies and the available Internet and Web have been innovatively used to deliver 
multilingual and multimedia information services to general public in a way not possible before.        
     As the technologies continue to move in alarming speed, with more global collaboration, we 
can anticipate even more potentials!  The best is yet to come! 
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National Library of Sweden – challenges in the digital age 
 

D   r.  Gunnar Sahlin Riga, 19 November 2007 

 

Libraries in the digital age 

 

The end of the previous century and the beginning of the present one has made us painfully 

aware of how digital technology has invaded our lives. For libraries, with their collections and 

their responsibility for information management, this has resulted in the delineation of two 

separate realms, the Web site and the library building, the activities of which have to be co-

ordinated, yet at the same time treated separately. Today one can speak of an all-inclusive 

digital library, where the collected materials of libraries are made available on the Web to 

visitors, irrespective of where in the world they are located. We have also two separate ways 

of providing library materials, the printed and the digital, which must also be co-ordinated and 

treated separately. But today we can no longer speak about a balance. The digital material and 

the web dominate completely, and this development will only be underscored in the coming 

years. 

 

The current dramatic transformation of libraries is taking place concurrently with the 

development of our whole society. IT, the Internet and the information explosion, as well as 

demands for better and faster service and increased availability, have been met with ready 

acceptance by libraries. The capacity of libraries to structure and provide digital and printed 

information effectively has rendered these phases of development important for library 

activities. The development of IT can almost be described as being custom-designed for 

libraries - not only in their role as innovative developers and users of this technology, but also 

in their role as guardians of collections.  

 

The library world is by tradition interconnected in an international network by catalogues, 

classification systems, standards, acquisition and the exchange of experience. Catalogues and 

digitized collections are now accessible irrespective of time and place. Metadata and 

bibliographic flows of acquired materials facilitate the handling, preservation and cataloguing 

of library materials, at the same time as integrated search tools and portals enhance their 

accessibility. 
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Within the library world, national boundaries no longer exist. Increased internationalization is 

a natural consequence of digital development. Internationalization will be one of the most 

important challenges for libraries in the years to come, as it will be for the rest of our society. 

A greater and greater quantity of materials is now gradually being made available digitally 

and collections are becoming accessible nationally and internationally, irrespective of time 

and space. The countless projects in progress involving the application of digital technology 

must be carried out in a national, European and global context. 

 

Digitization, e-publications and preservation 

 

The pace of development in libraries will not subside and new technical tools, which we today 

are unable to envisage, will be conceived. At the same time as digitization, e-publishing, the 

influx of e-publications, search tools and long-term digital preservation must be regarded as 

one of the greatest, if not the greatest challenge in the years to come, traditional library 

activities must be conducted with a high level of quality and developed continuously. The 

paradox of digital technology is that it brings us a new renaissance for traditional library 

activities. The physical library building remains, but its function is transformed. Collections 

are becoming more visible and can be utilized for research and other purposes. Bibliographic 

data and cataloguing are central elements of the digital handling process.  

 

Digitization is now firmly established as an important sphere of activity. Digitization refines 

the utilization of libraries. Through digitization our cultural heritage – books, journals and 

magazines, newspapers, pictures, manuscripts and other materials – is made available on our 

Web sites to researchers, students and the general public. Digitization projects are being 

conducted all around the world and are becoming part of the on-going globalization. 

 

Digitization - surrogates for original documents - support library efforts to provide access to 

their collections by  

• offering opportunities of wider access even to rare materials,  

• protecting the original material from risks of harm, 

• providing access to parts of collections which are special due to their format, size or 

space. 
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There is a connection between the influx of newly produced digital materials and the issue of 

long-term preservation. When library materials are digitized, they are made available on the 

Web, but even in this context the problem of preservation is of central importance. Long-term 

preservation will require large resources in the years to come. Technical development, 

difficult strategic choices and large investments will be necessary, as well as concrete joint-

projects, conducted nationally and internationally. 

 

National Library of Sweden - some digital efforts 

 

The most important task of the National Library of Sweden is to collect, preserve, describe 

(catalogue), and provide access to Swedish printed (and some digital) materials.  

 

The collection process of printed material has been going on continuously since 1661. The 

description process is taking place primarily through the Swedish National Bibliography and 

the national online union catalogue, Libris. Next year, the Swedish Parliament is expected to 

pass legislation concerning a new legal deposit law which will include digital materials. Since 

1997, National Library of Sweden collects all webpages (with Swedish domains and others 

relevant to our national collection).  

 

Our tasks also include support to the university libraries in the common efforts to improve 

library services to researchers and students. A current example is Open Access. All the 

universities are developing their repositories for e-publishing. Together we have developed 

common search-tools, and the National Library handles the influx of this digital material. 

 

The challenges provided by the influx of digital material, digitization and long-term 

preservation of digital materials (repositories) require that institutions cooperate more closely 

than ever before. Three Swedish institutions - National Archive of Recorded Sound and 

Moving Images, the National Archives, and the National Library - have begun to devise and 

implement joint solutions for these challenges, especially a common system for the long-term 

preservation of digital materials. The cooperation also includes a common catalogue, IT 

support and development.  

 

 

Digitization in National Library of Sweden 
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National Library of Sweden is in the very beginning of its digital production, like most of its 

European, Asian and American counterparts. But we have done our lessons and are prepared 

to start to increase our production from next year. 

 

During 2006 and 2007, we received a €2.12 million grant from the Swedish National Council 

for Cultural Affairs plus allocated additional local resources. About 25 new positions were 

created and personnel were recruited during spring 2006. The new positions are both 

theoretical and practical in nature, performing a mixture of tasks – photographers, librarians, 

web specialists, communication specialists, people with technology backgrounds, preservation 

specialists. We selected a theme “"Traveling through the Ages“, but we have also digitized 

books in other subjects and other kind of materials like weekly magazines, maps, posters. 

 

Digital production has required that the various divisions of the library share their resources in 

a way as never before. Cooperation inside the organization is one of the most important 

factors for success. What else have we learned during the first year of digitization? 

 

• High quality/low quantity? Low quality/high quantity? 

 What is good enough? 

• A range of production lines for various material types 

• Separate development and production streams 

• Reducing dependency by dividing digitization process into several separate processes 

(production of images, cataloguing, publishing) 

• Implementing automated processes  

• Re-using metadata when possible 

• Staffing with the utmost care! 

• Planning how to incorporate of project results in good time  

 

Codex Gigas 

 

I end my presentation with a presentation of our recent digitization of Codex Gigas, the 

Devil’s Bible, the biggest and one of the most important manuscript in National Library of 

Sweden. Codex Gigas came to Sweden from the historical Czech territories as war booty in 

the seventeenth century. The National Library of the Czech Republic has now lent the Codex 
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Gigas for an exhibition in Prague, which itself was an important event in Prague in September 

this year.  

 

At the same time as we prepared the bible for its journey and its display in Prague, we 

digitized it. The task of preparing this digitization proved to be a daunting task. The 

digitization of the text was no small challenge due to the Codex’s large size. The seldom 

accessed texts provided interesting insights into the history of this work. The Codex is already 

accessible on its own website, which enables the visitor not only to peruse the text and the 

scholarly commentaries, but also to view the work in a way never available previously. The 

website will be constantly expanded, providing links to similar sites for learning. 

 

The digitization of the Codex and other subjects has demonstrated the possibilities that recent 

technical innovations will offer scholars, teachers and the general public in the future. Until 

this digitization was undertaken, very few people actually had the opportunity of acquainting 

themselves with more than a few leaves of this Codex. Secondary and primary sources are 

now transgressing borders, at times, offering the opportunity to study the sources in a way that 

was not possible with the original documents. The question of access to rare works and other 

material will be so much easier. Digitization will profoundly influence the way in which 

research in humanities, social science and other field of sciences will be conducted in the 

future.  

 

As a result of our composite efforts, European cultural legacy will be accessible as never 

before. Material like war booty taken during the 17th century will be readily appreciable not 

only in certain libraries or museums, but almost everywhere. The original Codex will still be 

of great importance, but it now will be complemented by the digital version. This will enable 

us to better acquaint ourselves and identify with our common European heritage. 
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DIGITAL LIBRARIES FOR LEARNING 
Riga, Nov 19th 2007 
 
 
THE DIGITAL NATIONAL LIBRARY 
Strategies for the preservation and distribution of knowledge and culture in the National 
library of Norway 
 
Vigdis Moe Skarstein, National Librarian 
 
 
Vision 
The vision of the National Library of Norway is to be a living memory bank, by being a 
“Multimedia Centre of Knowledge” with focus not only on preservation but also on mediation. 
 

 
 
Digital National Library 
To succeed with this ambition, one of our main goals is to be a digital national library, as the 
core of a Norwegian digital library. A digital library is just another way of being a National 
Library. It is then important to have as much digital material as possible, not only historical 
material but also the modern part of the cultural heritage, to give access to as much content as 
possible to as many as possible whenever required. 
The Norwegian National Library has therefore started a systematic digitization of our collection.  
 
Modern Legal Deposit Act 
Based on a modern Legal Deposit Act we receive everything that is produced and is of interest to 
the public, be it books, newspapers, periodicals, photos, film, music or broadcasting. From 
January 2008 we will also have the responsibility for the Norwegian Film Archive.  
All broadcasters with a license in Norway may be asked to deliver copies of their programmes 
for preservation, and we have an extensive collaboration with the national broadcaster NRK 
about preservation and dissemination. At present the programmes of six radio channels are 



transferred every night to the National Library as digital files via the Internet. NRK can find and 
use their own material from the Digital Radio Archive, and part of the material is also available 
at certain libraries. We are now planning digital legal deposit of the television programmes, and 
we are negotiating with two of the most important newspapers and publishers to get digital 
deposited material and to find out how we can give access to this. 
We are also to preserve those digital signals that stay digital all the way from production until 
they reach the user. Starting in 2003 we have harvested large parts of the Norwegian web domain 
.no.  
 
Some material thus is already delivered to us in a digital format and we are about to have a 
relatively large digital collection when it comes to the audio-visual, but less when it comes to 
printed material. 
Our objective is to establish as many digital resources, with as much raw data as possible as soon 
as possible.  
 
Our strategies to obtain this, are as follows: 

 
1. As soon as possible (depending on funding, of course) to digitize all our collections.  We 
do this systematically 
Large parts of 2006 were spent on carrying out the process of inviting tenders for the purchase of 

digitization software, digital storage and other ICT solutions required. In addition, a project 
manager and some system developers were hired. The list below shows the status of our digital 
collection at the end of September. Depending on the funding, collaborators  – and of course the 

technological development, we estimate to digitize most of our collection within 20 years. 
  

 
 
2. To digitize on demand 
The systematic digitization is the foundation of the digitizing process. In addition, we will carry 
out on-demand digitization which can be both initiated by our users and based on the strategic 
priorities of the national library. On-demand digitization will be given priority over the 
systematic work. 



 
3. To negotiate with the publishers to get as much material as possible deposited in digital 
formats 
The National Library's agreement with NRK, the national broadcaster, both to get their 
programmes transferred digitally and to function as their archive, is a model that might also be 
used by others. We are preparing a project with some of the publishers to have the books 
transferred in digital formats and we are about to conclude on an agreement with one of the 
biggest newspapers to cooperate on the digitization, preservation and dissemination of their 
newspaper. Other newspapers are also interested in such a cooperation. 
 
4 .To be a digital archive for other institutions, e.g. publishers and newspapers 
In addition to what I have already mentioned about the national broadcasters and newspapers, we 
also function as digital archive for different photo and music collections. As part of this we also 
have agreements to disseminate - within the scope of copyright, of course. We also experience 
that different institutions within and outside the library world want to discuss with us the 
possibility of us functioning as their digital archive. This is about to be an important strategic 
challenge for us. Which criteria should be used to define the priorities and who shall pay? 

 
5. To find strategic partners to cooperate with, financially and on know-how 
It is of course important to cooperate with other libraries, knowledge and cultural institutions to 
see to that we do not do double work on material found in more than one place. We regularly 
meet with the university libraries and the Agency for libraries, archives and museums to 
coordinate the development in digitization. The government will also give a white paper to the 
Parliament on the issue in the ALM sector. I have already mentioned some of our strategic 
partners in broadcasting, newspapers, publishers etc. We are also in contact with the Norwegian 
Research Council to see how we can be partners in research programmes, and we have meetings 
with system providers and others to follow up on the development in the technological field. We 
already participate in a national research project on digital preservation financed by The 
Norwegian Research Council ( it is called LongRec). The international strategic cooperation in 
IIPC (Internet Preservation Consortium) is also important to us.  
 
Today, there are several organisations offering cultural institutions to digitize their book 
collections for free or at a very low price, in return asking for the right to store the digital copies 
and to offer search and display of the books. Examples of this are Google and the Internet 
Archive. In our National Library book collection there are relatively few books which are no 
longer protected by copyright, and to which free access accordingly can be offered. It is 
important to the National Library that books still under copyright will only be stored in our 
digital long term repository. Access to such books will only be given in accordance with 
agreements made with right holders. Also, it has been a fundamental principle in the National 
Library that other service providers must be given equal opportunity to offer services based on 
our collections. We will invite search engines to disseminate what we have digitized, and invite 
other institutions to establish services as added value to our digitised material. 
 
6. To be a trusted repository for digital material in the Norwegian society 
In a digital environment what you may find on the net changes frequently. What happens e.g. 
.when the knowledge disseminated via the Internet is no longer interesting as news? An 
important issue is who will serve as the stable element when we go from the permanent to the 
transient.  
It is important to have institutions that take care of the cultural heritage that the digital material 
also is.  
 
Who will secure the data integrity, organize the media so that they can be found in a thousand 
years' time, convert them when necessary, be trusted repositories? Of course, the national 
libraries around the world will be trusted repositories for the cultural heritage that it is our 
mandate to take care of. Because we develop systems and standards for preservation and are 



aware of the necessity for a sustainable quality, others who need trusted repositories, e.g. for 
research data, also want to cooperate with us. 
I think this field in the future will have to be  cooperation between public and private sector. 
 
Technical quality 
The quality to preserve must be much higher than what is normally needed for dissemination. At 
the same time the formats used for mediation have a shorter lifespan, partly because new 
advanced formats are constantly developed and partly because of improved versions of existing 
formats. 
We have therefore chosen to generate formats for dissemination based on the formats for 
preservation. The resolution requested by the user is generated at the moment when the image is 
sought by the user. Our preservation format is JPEG2000 and the dissemination format is p.t. 
JPEG. 
Maybe this is something to inform each other about and discuss in the European context?  

 
7. To give access to as much as possible of our cultural heritage, e.g. through search engines 
The issue now is how we shall take advantage of having established a digital repository for 
preservation in order to give access to this material both to scholars, students and the public as 
such. This is a challenge in many aspects, not only when it comes to technical quality as 
discussed above, but mainly when it comes to copyright and dissemination pedagogic, or the 
pedagogic of the net.  
 
Dissemination pedagogy 
National libraries have always given access to their material through the use of metadata. The 
digital access challenges the way we manage our collections and organise the knowledge.  
Digital access to fully digitised material on the net also creates expectations about what kind of 
services we should provide. To which extent should we give added value to the material, e.g. like 
serving a blog, giving access to the material in a way they do e.g. in YouTube and Facebook? 
 
Net pedagogic 
It is important to take part in discussions and the development of the pedagogic of the net. 
Libraries' knowledge about the users' needs is a good basis for developing search methodology in 
the intersection of metadata and the methodology of search engines. Our aim is to give access to 
information, knowledge and experience on a given topic across media types. We create a 
common search engine for all media types through the integration of different catalogues. 
The images below illustrate how we do this today, but this is under constant development.  
 
 

 



 
 

 
 
 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 
 

 
 
Priority 
There is also a challenge in deciding how we shall prioritize material for digitization. Should we 
start with what we consider most important in a cultural heritage perspective? Should we take 
one kind of medium at the time? Should we be most concerned about what is important from a 
preservation aspect? Should we primarily digitize and give access to what is demanded?  
Should we give priority only to the material where the rights are in the free, out of print or 
orphan works, to minimize the difficulties in negotiating agreements with right-holders? 
Our solution is the combination of mass digitization and digitization on demand as showed 
above. This is a challenge to workflow, since it takes different work tools and different 
approaches to the digitization of the multitude of media types. The image below shows how we 
in principle have planned the progress of digitizing the different media to keep a stable work 
force. Another issue is to which extent shall we do what is needed to be part of EDL – and if so – 
what will that be? 
 

 



 
 
 

8. To negotiate with the right-holders to give access to material that is not yet in the free, so 
that even modern books, film, music can be searched 
The Legal Deposit Act states that every object subject to legal deposit may be available for 
research and documentation. This is also valid for the digital material subject to legal deposit. 
However, in the digital domain there are still several unresolved challenges, e.g. privacy issues 
related to the interconnection of several data sources (e.g. Norwegian Internet pages), and the 
risks and consequences related to misuse through illegal copying of digital content, which are 
much more extensive than paper based documents. 
 
Copyright 
The Intellectual Property rights are a challenge. Negotiating with the right-holders is therefore a 
vital issue. What kind of models should there be for paying for use? Today, in the Nordic 
countries we have a tradition for collective models. When the digital use makes it easier to define 
and trace the use of each right-holder’s artistic works, will this be a pressure towards individual 
payment for use? How can we define who the right-holders are? To what extent will there be 
licensing instead of permanent agreements for use? Is it possible to have agreements based on 
the principle for printed material also in the digital or is the digital environment a separate 
starting-point for finding solutions? Is the fact that books e.g. are available through Digital 
National Libraries a marketing point for commercial use, and can it be a factor in negotiations?  
Should the public fund the libraries’ payment for rights – or will this new situation open up for 
more pay-services in National Libraries? This is of course already different among the European 
countries. 
 
The National Library of Norway has started the work to make agreements with copyright holders 
to make it possible to give access to the modern part of cultural heritage. An example is the 
agreement between the National Library and several copyright holders organisations on giving 
access to full text digitised books and journal articles related to the topic “the High North”. This 
agreement gives the National Library the right to make available approximately 1400 complete 
works in our digital library. Through this project we want to get more knowledge about user 



patterns, frequency of use, interest in digital text on net: will the user read from the net, 
download and if so, when and how? Are there differences between different kinds of material, 
e.g. fiction and reference works? The knowledge we get from this project we hope to use when it 
comes to negotiations for more permanent agreements with the copyright holders. 
 
One important issue when it comes to the use of the digital material is to have access control. We 
need to have a scalable infrastructure for access control, both authentication to know who the 
user is and authorisation to know what she can use. In our National Library we have chosen to 
integrate this with the infrastructure within the education sector to have a role based access 
control.  
 
National libraries in front 
To be in front of the development, it is also important to analyse how net and digital services are 
used and preferred by users in other sectors than in the libraries, and try to foresee the alternative 
scenarios for development. Who will own the digital future? Who adds value or where is value 
added in relation to knowledge? What will the end product be – net? disc? The digital content of 
the national libraries widespread in a large number of copies, or everyone accessing it from 
centralised repositories?  
 



 

Jānis Krēsliņš is Senior Academic Librarian at the National Library of Sweden and 
the author of publications on identity formation, religious culture and the rise of 
indigenous language traditions in early modern Europe. 

 

 

Dr. Jānis Krēsliņš 
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Speak Memory:  Reconfiguring Oral, Written and Digital 
Communication 

 
Jānis Krēsliņš 

What profits a man if he gaineth a world with its comprehensive, all encompassing 

networks, its unobstructed channels of communication, its effortless and sudden access to 

seemingly endless sets of resources, but in the process loseth his memory? Woe to him 

that buildeth, getteth, and striveth for mastery, yet in the process forgeteth the ways in 

which we remembreth, how we structure knowledge, conceive the world around us. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The chapter on memory in the Rhetoricum libri of Gerogius Trapezuntius (Basel, 1522), 117. 
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It is no mere coincidence that I begin my forward-looking tale of digitization and its 

contribution to the reconfiguration of communication by alluding to the Prophet 

Habakkuk, the Evangelist Matthew and the poet Geoffrey Chaucer.  Through my oblique 

references to the past I want to look into the future.  Today, I do not intend to delve in to 

the past to better understand the present, but rather, albeit for a brief moment, to 

remember the future; and instead of using the usual text and image based points of entry, 

I shall turn to the world of oral communication.  And I shall do this all to direct our 

attention to the concurrence of technical innovation with radical shifts in the ways in 

which we form identities and in which we communicate, the way in which we access 

knowledge. It is only through memory, by analyzing how it has been structured in times 

past that we can get a deeper understanding of the culture, the contours of which are now 

just beginning to take shape and the form of which we are in the process of conceiving. 

 

We can best prepare for out task by casting our sight far and wide and by searching for 

parallels to that which we are experiencing today.  The most obvious and the most 

frequently mentioned is often found in the history of printing and in the tale of how the 

discovery, the spread and the development of printing left its mark on the mind of man.  

Today, I would like to shift my ground to a process which often ran parallel to that of 

printing, but one which lays emphasis more on the ramifications of the technical 

revolution than the constituent elements of the revolution itself.  Instead of looking 

through the looking glass of access, readership, speed, which are all terms of which are 

painfully aware, I shall propose to view the whole phenomenon as a transition from a 

culture that had been predominantly oral to one that in an increasing degree manifested 

itself in the written and the printed word.  By doing so, I, first and foremost move beyond 

the world of books, in other words, I get out of the library.  Secondly, I alter the 

parameters of time.  We have the tendency to associate technical innovations with 

concrete junctures, centuries, and decades.  Today, I shall try to reconfigure our time line 

– using not technical innovation as the sole guideline, but rather its impact on 

communication. 

 

A great part of Europe, especially its Northern tier, was characterized by orality well into 

the 17th century, that is over 200 years after the introduction of printing.  It was a world 
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with closely intertwined networks and rampant communication, in many ways much 

more intensive than today, despite our proclivity to claim that communication never has 

been so unrestrained as today.  It was a world in which memory was a key component. 

With the help of semi-communication it was possible to access a surprisingly large world, 

one which stretched well beyond the confines of one’s own mother tongue.  The only 

precondition – that the participant be a physical part of the communication event.  Each 

speech-act was new, each situation different, each conversation a confirmation of a 

community, commonality and mutuality.  On the one hand spontaneous, on the other with 

a concrete goal – that of spreading further and preserving the already known. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The search for knowledge as depicted in J.F. Reimman’s Versuch einer Einleitung in die Historiam 
Literariam, vol. 1 (Halle, 1723), [a4v]. 
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Today, we are of the firm conviction that the written and printed work is more permanent 

than the spoken.  At the same time, we know that it is nowhere as elastic as the spoken 

word.   With the rise and spread of written culture, the world was split into two separate 

realities.  There were communities which expressed their identity in written form, others 

which did not need text to reaffirm identity.  With this transformation even the notion of 

mother tongue assumed a twofold character – a written and a spoken one. 

 

As written culture gained an ever stronger foothold, the cultural topography changed 

profoundly.  First and foremost, the world of semi-communication diminished and 

printed culture created small, at times, mutually exclusive worlds.  The more printed 

culture, the more difficult it was to cross and communicate across borders.  The irony that 

is lost on many working with this period is that even the academic world based in Latin, 

despite its geographic spread, its influence in many circles, was in many ways 

surprisingly isolated and narrow.  It addressed a limited community, not the one at large.  

It created end nodes and points, but did not reach out any farther.  Technical innovation 

associated with printing, in other words, created surprisingly ubiquitous 

compartmentalization. 

 

Secondly, it created a culture of reading which was predominantly private.  Before the 

advent and spread of printing reading was a much more communal event.  One must only 

hearken back to the reading culture of the monastic communities and relatively late 

arrival of silent reading to understand the profound repercussions of these changes. 

 

Thirdly, the world of printing created the notion of translation in our modern sense of the 

word. Suddenly there were separate realms with borders which no longer could be 

transgressed by regular communication.  The need for translation signified the profundity 

of this change.  With the inroads of written culture, there appeared two-way dictionaries, 

which for all practical purposes had not existed outside the realm of Latin. 

 

Fourthly, text, and thereby also memory, was compartmentalized.  In oral communication 

this division is not necessary.  The mnemonic devices which had been in place for 

centuries suddenly lost their effectiveness.  Memory had to be trained – we can observe 
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an upswing in how mnemonics, most frequently a part of dialectic and rhetoric, become 

an integral part of curriculums.  There seemed to be an insatiable thirst for recasting 

existing and developing new systems for assisting and improving memory.  These 

systems evolved their own visual forms as the one which we see here.  An effective 

system of commonplaces, the loci, was construed to facilitate memory.  The key terms 

here are brevity and perspicuity.  This can be accomplished by dividing and structuring 

material in a new way. 
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An example of how subject matter can be divided into smaller parcels to enhance memory.  The first 
image is from R. Agricola’s Phrisii De inventione dialecticae libri tres (Köln, 1523), 132.  The second is 
handwritten and has been appended to the Rhetorices contractae sive partitionum oratoriarum libri 5 
by G.I. Vossius  (Leiden, 1640) owned by Johan Megalinus and now in the holdings of the National 
Library of Sweden. 

 

In oral communication, with its formulaic epic conventions, repetition and elaboration 

only serve to help solidify memory.  In the written world all these techniques render futile 

memory. 

As a response to the new mode of communication, an effort was made to somehow 

preserve the participatory dimension of oral communication.  Written text can be 

daunting, as most readily acknowledge.  By performing written text, by introducing 

theatrical elements in education, it became possible to internalize that which otherwise, 

due to its sheer quantity, could not be learned. 
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The notion of theater pervaded many aspects of early modern culture.  Even education was, at times, 
set in a theatrical setting.  Here the anatomical theater in Padua as depicted in G. Ph. Tomasini 
Gymnasium patavinum (Udine, 1654), 74. 
 

Never has the notion of “theater” been more pronounced as during the period during 

which the written medium, facilitated by the printed word, was making inroads in oral 

culture.  It seems that there was no end to the number of works in this transition stage that 
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invoke this notion of theater – Theatrum europaeum being perhaps the most widely 

known, but also the theatrum politicum, historicum, poeticum, mundi et temporis, even 

the visually spectacular theatrum cometicum or the daunting theatrum diabolorum. 

 

Parallel to the compartmentalization and division for mnemonic purposes there arose the 

urgency to package information in a new and creative way.  Communication was no 

longer reinforced by repetition and agglomeration, without significant ruptures of 

continuity, as in the oral mode.  On the contrary, memory was purposefully configured to 

be short term and packaged in small units.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copperplate engraving of Danzig (Gdansk) Sweetsche Schans op de Weiselstroom (Amsterdam, 
1626). 
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It is in the transition from the oral to the written medium that we first encounter short 

message services which almost instantly were upgraded to multimedia messaging 

services.  Texts no longer had to be cumbersome – of vital importance was brevity, here 

in this case a broadsheet, in which the message is reinforced by image, including a zoom 

function as magnifier.  The MMS had a limited memory, due to its size.  It also catered 

predominantly to short-term memory and resource management. Quickly recorded, 

effectively spread and, most likely, quickly superfluous!  For greater storage space, for a 

hard disc with sufficient memory, one turned to a garden  – structured information 

repositories, more comprehensive, more long-term and lasting, but also more 

cumbersome. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The plan of the botanical garden at Padua from the aforementioned work of Tomasini.  J.Ph. 
Tomasini, Gymnasium patavinum (Undine, 1654), 82. 
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It has often been claimed that the rapid development of digital mediums has outpaced our 

understanding of how to use these new tools and increased our uncertainty as to how to 

utilize the new technical advances in charting our ways of knowing and communicating 

this knowledge.  If we, however, view the recent developments against the background of 

the reconfiguration of the culture of communication and mnemonics during the early 

modern age, it is possible to more perspicuously understand the recent lines of 

development.   

 

First and foremost, digitization has reconfigured space.  After an extended period in 

which we, using a structure that reminds us of the method underlying the loci communes 

or commonplaces, have divided knowledge and compartmentalized it with the help of 

subject divisions, cataloguing tools, and other methods, in digital form we are now 

encountering material en masse, bodily all at once.  Our research tradition has been based 

on and steered by selection criteria and its guiding principle could be encapsulated in the 

Latin non multa, sed multum – that is, in the belief that an endeavor’s value is determined 

not by its sheer volume, but by the degree to which a particular aspect has been explored 

in depth.  In doing research, we advise our students to choose seminal works, to sort.  In 

digital form, when entire collections are made readily available, search tools do not 

access them by using the multum principle, but rather by the multa.  Comprehensiveness 

has replaced selection for Google and Deutsche Forsschungsgemeinschaft digitization 

projects.  The question remains - to what extent do we possess the tools to engage 

materials comprehensively.  It requires conceiving a whole new set of parameters when 

communicating with the material at hand, a form of communication which is much more 

similar to the methods used in semi-communication, which, of course, was predominantly 

oral. 

 

Secondly, the entire notion of conversational space has been redefined.  If the previous 

shift involved a shift to more private spheres and undermined the experience of 

commonality when text no longer was read aloud, the new digital world, just as in the 

previous case, draws us back into the world of oral communication.  Instead of retreating, 

reading or reviewing, and then discussing it once we are finished, digital technology with 

its chat rooms allows us to meet the material and to discuss it concurrently in a way 
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which once again draws us back into a world or orality, where each conversation is a 

confirmation of community, commonality and mutuality.  

 

Through translation the early modern world sought to overcome the barriers imposed by a 

written culture.  In the world facing us, this translation is no longer primarily linguistic, 

rather a form of cultural transfer.  We are encountering new digitized collections at an 

almost incomprehensible speed - at times, as window shoppers, at others as serious 

customers!  The number of impressions is growing rapidly.  We need mnemonic tools 

that will allow us to tie these impressions together and make sense of them– in other 

words, instead of shortening our memories (and having source materials for quick checks 

when this short-term memory fails us), developing once again our long-term memories, 

which, as we have seen, were cornerstones of oral cultures.  The question remains, do we 

have the structure to teach this memory, since memory is not automatic? 

 

Finally, it was a seemingly natural tendency in the transition from oral to written culture 

to resolve questions of communication and memory on stage, in the form of theatrical 

dialogue.  There is no question - the digital arena is nothing but a stage.  Not only is the 

medium the message, but the stage – presentations with their ubiquitousness, their 

perspicacity, their repetitiveness, once again all features of an oral form of 

communication. 

 

And it is a stage that not only guarantees communication between actors and spectators.  

The culture of oral communication is so omnipresent that we even have to ensure that we 

not only talk amongst ourselves, but that there exist a conversation between the various 

forms which our vessels of knowledge take, that they can engage one another.  



DLL Riga 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Here we see one of the cornerstones of the Swedish literary tradition, G. Stienhielm’s Hercules 
(Uppsala, 1658) conversing with its digital version. 
 
 
If we look truthfully back at the world which was our most recent source of inspiration 

before the digital age, we see that we have not always been that successful in creating an 

environment in which the spoken and written words, handwritten and printed worlds have 

coexisted.  We need to learn to speak anew – since we are infants, infans, in the true 

sense of the word.  We shall accomplish this only by letting our memories speak. Speak 

memory! 
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Projects of the Slovak National Library and intentions for the use of digital content  

Dušan Katuščák, Slovak National Library 

  

Summary 

The presentation contains up-to-date information on successful projects and projects presently carried 

out by the Slovak national Library since 2004 with an outlook for the future years. Along the 

development of the institution as such, the National Library focuses on the development of the entire 

library network in Slovakia and the support of implementing ICT in the area of public information 

systems and services. The presentation briefly covers 1) the project of common library system 

(KIS3G), 2) the TEL-ME-MOR project aimed to connect new member states including Slovakia to the 

European Library, 3) the Public Internet in Libraries project, aimed at equipping 110 public libraries 

with 760 computers in order to provide free access to the Internet, 4) the 4.Information for Innovation 

project with a goal to improve the infrastructure of 10 scientific and academic libraries, 5) the 

KNIHA SK project with an aim of mass industrial preservation of written heritage, 5) the Slovak 

Digital Library project which will be a priority for the period of 2008-2013 as a national project 

within the Information Society operational programme. The National Library in Martin has managed 

to obtain approximately 10 million € as extra-budgetary resources for various projects and will 

become an active entity within the Information Society Operational Programme in 2008-2013 with an 

intention to cooperate in projects of implementing ICT, preservation of and making access to heritage 

with authorities, institutions and information systems of municipalities and communities and the 

private sector.  

In the second part of the presentation the author explains the Slovak National Library's intentions 

to make access to and enable the use of digital content for educational purposes. The objective is to 

make access to unique materials from libraries, archives, museums, worksites of the Slovak Academy 

of Sciences for the purposes of learning. The strategy of using digital content assumes linkage between 

digital collections and objects and curricula and study programmes of universities. In this respect the 

National Library had initial discussions with the Ministry of Education of the Slovak Republic which 

expects that the use of digital content will be a part of a more comprehensive content reform of 

education in Slovakia. 

 

 

The concept of School Digital Library 

The educational system in Slovak Republic has only partially passed through some reforms that are 

necessary for an educational system to corresponds with trends of creating the information society or, 

ultimately, the knowledge society. Although almost schools have Internet connection and some 



computers, one cannot really talk about any quality consolidated digital content dedicated to learning 

processes. The content reform is much discussed, but it was still not implemented. As a coordinating 

body for all of the 3 758 school libraries in Slovakia, the Slovak Library of Pedagogy cooperated with 

the Slovak National Library in preparing a project of digitisation of school libraries, which presents a 

concept of the School Digital Library. The project is interlinked with the emerging technological and 

network infrastructure in schools and initiatives of digitising cultural, scientific and intellectual 

heritage to be realised under the National Digitisation Strategy prepared by the Ministry of Culture. 

The Strategy is focused on national coordination of digitisation, i.e. digital access to and preservation 

of the heritage under cooperation of various stakeholders in selection for digitisation, digital 

processing and organisation of knowledge with a purpose of reusability of the digital content, its long-

term preservation and especially accessibility for learning, science and research, tourism, and other 

fields of use. Digitisation from the perspective of schools and school libraries, should also involve 

active participation of pupils/students and teachers not only as users but also creators and editors of 

learning content via interactive features of the web interface. The school libraries will have a 

supporting role in using cultural and learning content through the newest information and 

communication technology. The project thus include a range of activities concerning acquiring, 

processing, making access to and a long term preservation of the digital content serving the purposes 

of learning in schools that are linked to related systems and information infrastructures. The target 

groups benefiting from the projects are especially the learners in elementary and secondary schools, 

teachers, school librarians and other entities with some relationship with learning and providing for 

reading and digital literacy, as well as the general public for the purposes of lifelong learning.  

The project intends to carry out the following activities: 

1. Establishing and developing the School Digital Library as a subset of the Slovak 

Digital Library, in which the users will have an access to the learning content via the 

Memoria slovaca portal  

2. Creating technological and organisational conditions for making access to and 

preserve the digital content for learning 

3. Increasing information, reading and digital literacy of the citizens of the Slovak 

republic, especially children and youth 

The project is planned for the period 2008 – 2013 and the responsible governmental agencies are the 

Ministry of Education and the Ministry of Culture of the Slovak Republic. 

 



Building the Information Society in the Slovak Republic 

The Information Society Operational Programme approved by the Slovak Government in December 

2006 is significant for implementation of ICT and making use of content.  What are the priorities of 

the Operational Programme? 

                                                

1. Implementation of ICT in public administration and electronic services (695 166 783 €) 

2. Development of heritage institutions and their infrastructure (163 568 655 €)  

3. Broadband Internet (260 228 383 €) 

4. Technical assistance (36 919 782 €) 

Total budget for the Information Society Operational Programme is app. 1.17 billion euro. Libraries, 

museums, galleries and archives are among the priorities, which is s success for the cultural heritage 

sector.  

So far, culture and education have not been included among the society’s priorities. The allocated 

funds will enable starting up deployment of technology, production and presentation of related 

content.  

In the area of culture, the Programme Declaration corresponds with the priorities of the Information 

Society Operational Programme and regional development policies in Slovakia. 

The competences of mediator will pertain to the Ministry of Culture and the Board for Implementing 

ICT in Culture as the Minister of Culture's advisory body. 

 

Innovation projects of the Slovak National Library 

If a national library wants to keep pace with time in provision  of cultural, information and educational 

services, it cannot wait for a global reform of culture, science and eductaion from the content point of 

view. We seek to take the focus from collections to services and make the national library into a more 

open democratic institution so that the results of its work justify its existence and usefulness for a 

modern society. 

Realisation of these ambitions is not an easy task at all. Nevertheless, in our opinion we succeeded in 

making the Slovak National Library stand on its own feet after the necessary separation from Matica 

slovenská and owing to an extraordinary effort, but also in starting a very solid and auspicious projects 

and directions of development for the nearest as well as remote future. These are namely the projects 

for which we obtained extensive extra-budgetary funding thet is quite unusual in Slovak 

circumstances. If we only relied on state funding iof the national library, which was one of the lowest 

in the EU (for instance, there were no investments planned in the 2006 and 2007 budgets), the national 

 
 Information Society Operational Programme. Dostupné:  
http://www.rokovania.sk/appl/material.nsf/0/06A91652A36DB72FC1257237003A5545?OpenDocument 

  

http://www.rokovania.sk/appl/material.nsf/0/06A91652A36DB72FC1257237003A5545?OpenDocument


library would shortly become a dead and unnecessary institution. We have to win the resources which 

other institutions receive without any special efforts only by a great professional and human 

endeavour. 

 

Common Library and Information System  

One of the projects that were formed with regard to the WSIS ideas is the Project of the 3rd 

Generation Library and Information system (KIS3G). At present this project is in progress. It is based 

on the idea of making use of common software shared at national level. This common software is 

being used by more than 35 libraries and we have attained better availability of technology for 

libraries and improvement library services for citizens. The output of this project is the Slovak Library 

portal available at http://www.ecatalogues.sk/.The total project costs are approximately 1 million €.  

In the common library software, union databases can be accessed via institutions and document types. 

The VTLS Virtua system contains over 3 million bibliographic records.  

Public Internet in Slovak Libraries  

This project is in accord with the Strategy for Building Information Society approved by the 

Government’s Resolution no. 43/2004. It meets especially the following objectives: coordinated, well-

informed and thus also effective spending of public finances in the process of building the information 

society, knowledge potential and competitiveness of the population. It also follows the strategic goals 

in the area of ICT infrastructure, especially the goal of creating information and communication 

infrastructure corresponding to the level of European Union states available for all citizens and 

business entities. For reaching this goal it is among others necessary to establish public accessible 

internet access points in public and scientific libraries that will enable free and cheap access to 

information for all demographic groups of citizens. The project also carries out the action plans for the 

Strategy of Building Information Society, where implementation of ICT in libraries is generally 

included as the central task of the cultural sector.   

The practical measures to be taken under this project is to equip 110 public professionally staffed 

libraries with computing technology and create 760 new public Internet access points. The project’s 

costs are app. 1 million €. Installation of the thin clients and servers in the libraries took place in July 

2007. The Slovak National Library provides for the project management and implementation.   

Information for Innovation  

The project was initiated by the Slovak National Library and it involves 11 scientific and academic 

libraries. The objective is to enhance the active role played by scientific and academic libraries in 

knowledge society, to accomplish and make operational an open national information infrastructure, 

which uses university and research libraries as its main pillars and to orient their information activity 



to support of industries and services as well as to support small and medium-sized enterprises. The 

project was approved for funding from EU structural funds also due to support by the Ministry of 

Economy of the Slovak Republic. The approved funding is in amount of approximately 6 million €.  

Slovak Digital Library 

This project was initiated by the National Library and its proposal was submitted to the Office of the 

Government of the Slovak Republic with the aim of receiving resources from the so-called Norwegian 

funds. The project was evaluated as the best prepared and submitted for review in Brussels. The 

Slovak National Library acquired military depots in Vrútky, comprising 17 structures and 65 thousand 

square metres. The intention of the National Library is to establish its regular detached worksite with a 

working title Cultural and technological park with technological operations and workplaces necessary 

for fulfilment of the SNK’s main tasks, which cannot be any more built and developed in the main 

building in Martin. At the same time, the park will be a site of presentation of technologies and 

innovations in the relevant areas. This involves in particular the following technological and related 

workplaces: 

• Digitisation of cultural heritage materials 

• Microfilming of cultural heritage materials 

• Repositories of digital materials and microfilms 

• Repository of paper documents 

• Conservation and restoration of documents 

• Mass de-acidification of paper 

• Workrooms for restoration of documents 

• Workrooms for preparing exhibitions of the Slovak National Literary Museum 

• Further education, workshops, trainings and presentations 

• Multi-purpose working and presentation areas 

Due to limited funding, the whole project will be carried out in stages. The total costs of repairs, 

reconstructions and technologies are estimated at about 10 million EUR. among possible sources of 

funding are the EU structural funds, Norwegian and EEA Financial Mechanisms. The cost of the first 

stage 2007-2008 is 1.42 million EUR. This financial support was approved by the Norwegian Ministry 

of Foreign Affairs and the European Commission on 21st June 2007. 

Under this National Library's project an important component of the overall Slovak Digital Library as 

envisioned by the Operational Programme "Information Society" will be created, counting up to 150 

million digital pages to be produced by automatic digitisation robots in about 6 years. 

 

                                                 
 Slovak Digital library [brochure]. Available at: https://www.kis3g.sk/building_snk/grsnk/projekt%20SDK/SDK_borz_eng.pdf 
 

https://www.kis3g.sk/building_snk/grsnk/projekt%20SDK/SDK_borz_eng.pdf
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ENRICH: Building a European Digital Library of 
Manuscripts 
 
Adolf Knoll, Director for Science, Research, and International Cooperation, National Library 
of the Czech Republic, Prague 

adolf.knoll@nkp.cz 
 
Abstract: 
The Manuscriptorium Digital Library provides access to catalogue data, fully digitized 
documents, and selected structured full texts from 33 various memory institutions in country 
and from 12 institutions from abroad. It is the largest digital library of manuscripts operated 
by any national library in Europe. Thanks to the new EU project ENRICH, Manuscriptorium, 
as a product based on 15 years of cooperation of the Czech National Library and AiP Beroun 
Co. Ltd., will try to aggregate similar information from many countries in Europe to provide 
seamless access to dispersed historical documents. The works on which the Manuscriptorium 
is based were the main reason why the National Library of the Czech Republic was awarded 
the UNESCO Memory of the World Jikji  prize in 2005 as the first institution ever. The paper 
gives an overview of plans and goals to be achieved during the coming two years. The EU 
project is starting 1 December 2007. 
 
When in 1992, a few people from the National Library and the company whose today’s name 
is AiP Beroun Ltd. had decided to try to comply with a request coming from UNESCO for 
production of a CD concerning old books and manuscripts, none of us could know that some 
more years later this would lead towards consideration to aggregate similar content from more 
European institutions and projects under a digital library interface that got the name of 
Manuscriptorium.  
 
Manuscriptorium is the largest manuscript digital library operated by any European national 
library. It contains data from 45 institutions from the Czech Republic and abroad. These data 
are catalogue records, images, and recently also structured historical full texts. The volume of 
available digitized pages is more than one million; they represent mostly manuscripts (about 
65%), but also old rare printed books and historical maps. The proportion of the collections of 
the National Library is about 55%, while as to foreign institutions, we have mostly catalogue 
data (but also images) from the countries such as Slovakia, Poland, Turkey, Lithuania, 
Hungary, and in a very small proportion also from some other ones. 
 
Behind the Manuscriptorium Digital Library, solid standardization issues create the platform 
for any further development. The digital documents comply with a complex public XML 
schemai whose descriptive part is based on the special MASTER format for electronic 
description of manuscripts, developed in an EU project of the same name in the beginning of 
the new millennium. The structural metadata reflect our long-term experience with the work 
with digitized manuscripts in 1990s, while the technical metadata are based mostly on the 
NISO Z39.87-2002 standard called Data Dictionary for Still Digital Imagesii and the DIG35 
Metadata Specification standard issued by the International Imaging Industry Associationiii. 
 
The image representation is mostly done by up to five images for one digitized page; these 
images are different as to resolution, compression quality factor, and format. In fact, the web 
formats are recommended, i.e. JPEG (mostly used for low and normal user quality images) 
and GIF or PNG (for black-and-white, thumbnail gallery images, and preview images – for 
the latter ones sometimes JPEG is used, too). For digital representation of historical maps the 

mailto:adolf.knoll@nkp.cz
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MrSID format (*.sid) is applied in combination with the Lizardtech Image Express server, 
which enables comfortable work with large data files of maps. The full text is structured 
following our own DTDiv based on the TEI standard. 
 
The digitization for Manuscriptorium in the Czech Republic is supported by a programme of 
the Ministry of Culture, which issues annual calls for proposals used by libraries of various 
institutions – incl. monasteries, castles, museums, or archives – to get up to 70% of funds for 
digitization of concrete titles from their collections. 
 
As the manuscripts and old printed books of the same provenance are dispersed in so many 
collections in all over the world, we started to try to aggregate similar content also from 
outside of our country. We had to solve various standardization issues to be able to accept 
data from different resources. For the catalogue records, this meant mostly preparation of 
tuned conversion rules/transformations for cooperating institutions, especially from various 
MARC applications, into our internal MASTER format. However, not only descriptive 
metadata are necessary; we would like to gather - under the same interface - also the visual 
representation of digitized documents to provide seamless access to dispersed resources for 
our users. 
 
The manuscripts in other institutions are represented digitally in various manners: the most 
frequent approach is that the institutions have only the catalogue data, mostly in various 
clones of MARC formats, some of them also in MASTER, while other ones in some formats 
that are very specific. From practice, we know that the same format does not mean the same 
approach so that even the general transformations MARC21/UNIMARC > MASTER must be 
checked after obtained concrete results and adapted. We call such adapted transformations 
connectors, because they are able to connect the partner’s metadata with our database. We 
think that the variety of formats is not so much a problem as it can be imperfect application of 
descriptive rules. In many cases, it makes sense to write a specific conversion utility when the 
collection is important and the application of proprietary rules is consistent. 
 
In general, the institutions are willing to share their catalogue data, but the problems arise 
when we start to talk about sharing the visual representations of originals. The reasons for this 
may be of cultural and political origins or technical. Sometimes, it seems that it is a mixture 
of both. 
 
For cultural reasons, we base the aggregation of various types of content on shared Internet 
storage of image or other data. In this way, we just need to upload and index the correct 
metadata file describing the whole manuscript with working structural links leading to 
existent images representing the digitized book. In such a distributed way, for example, the 
documents from the University Library of Bratislava, Slovakia, are made accessible through 
Manuscriptorium, alongside with the data from the Manuscriptorium central image bank. 
Thus, the central digital library database is connected to an extended number of image banks 
in many institutions at home and abroad. In some cases, the libraries will make us able to 
harvest only descriptive metadata to build a central Manuscriptorium index without provision 
of structural metadata making possible display of images from remote resources in the 
uniform Manuscriptorium interface. In this situation, the user will be navigated to respective 
outer resources provided their presentation interface exists. In many cases, the user will have 
the choice to access the same images in the source digital library or in Manuscriptorium 
whose added value is richer virtual context thanks to availability of many different resources. 
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For technical reasons, more strategies should be developed, as only a few partner libraries will 
be able to communicate both descriptive and structural metadata via the OAI communication 
protocol. In some cases, MARC records exist and are connected with images, in other cases 
there are no Internet presentations of digitized manuscript materials. It means that in the latter 
cases, necessary assistance should be provided to let the institutions come aboard the digital 
library. For this purpose, easy-to-use authoring, validation, and testing tools will be provided 
to enable certain degree of self-service for the partner institutions when sharing data with 
others in Manuscriptorium. This assistance is given through free downloadable tools from 
which the most complex one is M-TOOL, which structures the digital manuscript following 
the applied XML schema and enables to generate correct links to any images of manuscript 
pages placed on any server on the web. A Manuscriptorium for Candidates is providing an 
interface that enables the partners to upload their XML files and test the work with the digital 
document in an environment similar to the real Manuscriptorium. The administrator can then 
decide from here which documents will be uploaded into the official digital library. 
 
However, there are even more tasks to be done: 
 
Standardization of shared metadata  
 
The original MASTER format for electronic description of manuscripts was developed on the 
P4 platform of the TEI (Text Encoding Initiative) standard. Recently, TEI announced the 
upgrade to P5 platform so that there is a necessity to bridge the two versions to enhance the 
possibilities of compatibility of native MASTER descriptions among themselves. 
Furthermore, it will be wise not only to transform the source descriptive metadata into the 
Manuscriptorium internal MASTER format, but also to enable a parallel existence of 
descriptions in the source formats, be it various MARC variations or others. Thus, it has been 
decided to enable the containerization of the metadata following the METS recommendations 
in order not to invent our own approaches. We call the METS-like format KDD that stands 
for Complex Digital Document (Komplexní digitální document)v. This fact does not mean the 
former format will be changed, it will continue to be supported as an authoring format in 
which the digitized documents should be structured to be acceptable for Manuscriptorium. 
 
Manuscriptorium today is harvestable via OAI protocol and the OAI harvester has been 
recently implemented as well. More work will be also necessary in the field of UNICODE 
treatment as a condition for a deeper internationalization of the digital library.  
 
The workpackage concerning all this work will be coordinated by the Oxford University 
Computing Services. 
 
User personalization 
 
Manuscriptorium wishes to be rather flexible when responding to users’ needs; therefore, 
their deeper analysis will have to be done. It will lead to better bibliographic searching 
capabilities and deeper search opportunities operated on both metadata and full text indexes. 
The two main goals are:  
 

• creation of thematic collections for users; they will reflect the needs of various user 
communities following such criteria as provenance or character of the documents, 
specific user groups (for example, a special Manuscriptorium for Schools has been 
already successfully created to reflect the needs of secondary schools in the Czech 
Republic), or ownership of documents; 
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• creation of virtual documents by researchers; the user will be offered the opportunity 
to compose his/her own documents from the analytical digital objects existing in 
Manuscriptorium beyond the entities copying the integrity of digitized physical 
volumes; in this way, for example, illuminations or parts of texts from similar schools 
and scriptoria can be grouped together for teaching purposes, while their behaviour 
will continue to be in line with the Manuscriptorium presentation habits. 

This workpackage will be coordinated by the University of Florence Media Integration and 
Communication Centre. 
 
Personalization for contributors 
 

To make the cooperation of content partners easier, we 
must meet their needs; for this, we must know in which 
form they will be able to cooperate. From our 
experience, it is evident that not so many institutions 
are running digital libraries for such old materials and 
that only a very limited number of them will be able to 
cooperate via OAI on the level of all the necessary 
metadata groups. It seems that a lot of work will consist 
in the individual preparation of connectors for partner 
institutions to automate the necessary compatibility 
transformations from their environment into the 
common one. From this point of view, the connectors 
will serve both the possible on-line harvest of metadata 
and their batch processing from the uploaded 
cumulative output from partner resources. It is also 
evident that the basic support for newcomers, i.e. those 
who digitize without knowing what to do next, but 
willing to be visible in Manuscriptorium, is necessary in 

form of easy-to-use tools without knowledge of specific things such as XML or TEI. The 
image shows how with the help of the freely downloadable M-TOOL program the partner can 
prepare Manuscriptorium-compatible data linked with image representation of pages (this 
time the early printed book of Sermons by Varlaam from the National Library of the Republic 
of Moldova in Kishinev). 
 
This workpackage will be crucial for expanding Manuscriptorium into Europe and the world. 
It will be led by the Czech AiP Beroun Co. Ltd. 
 
Multilingual and sophisticated user-friendly access 
 
The questions of multilingualism are inherent to any European project, because it must cope 
with many linguistic environments. They are about Manuscriptorium interfaces in partner 
languages, about possible multilingual and translated search in that large variety of terms in 
so many different languages – even now, they are substantial portions of data not only in 
Latin, (Old) Czech, or German, but also, for example, in Turkish or Lithuanian. Also the 
preparation of individual linguistic interfaces and related tools should be automated as far as 
possible and, in plus, for better search results, more sophisticated processing of queries should 
be enabled with application of ontologies. As there are some partial results in the ontological 
area from the EU project VICODI in which several partners were involved some time ago, it 
would be wise to try the reuse the work already done there. 
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This workpackage will by coordinated by the French Systran Company. 
 
Of course, there will be some more work in assessment of the conditions of cooperation in the 
starting period and also during various stages of the project incl. testing, validation, usability 
or adaptability of prepared applications. A lot of attention will be paid to enlargement of the 
cooperation onto new associated partners. In all these activities, the most active partners and 
workpackage leaders will be The Vilnius Institute of Mathematics and Informatics, National 
Library of Spain, and, of course, the coordinators of the whole project: National Library of the 
Czech Republic (scientific coordinator) and Crossczech Co., Prague (administrative 
coordinator). 
 
Other important technical partners are also Nordisk Forskninginstitut at Copenhagen 
University, Computer Science for Humanities Centre at Cologne University, and Poznań 
Supercomputing Centre, Poland. 
 
The full content partners are national libraries of Czech Republic, Spain, Iceland, and Italy 
(Florence) together with university libraries in Vilnius, Wroclaw, and Budapest (University of 
Technology and Economics), Arne Magnússon Foundation in Reykjavík, and Monasterium 
project of the St. Pölten Diocese in Austria. 
 
Many content partners come also from other countries and institutions: Romania (Institute for 
Cultural Heritage CIMEC and Carol I University Library in Bucharest), Serbia (National 
Library and Institute of Mathematics and Informatics in Belgrade), Turkey (National Library), 
Moldova (National Library), Macedonia (Faculty of Natural Sciences and Informatics in 
Skopje), Sweden (Royal Library), and Kazakhstan (National Library). Recently, many other 
institutions have expressed their wish to become associated partners, as e.g. National Library 
of Romania; all of them are welcome as well as those who will wish to be added later. 
 
Even if a lot of work is ahead, it will aggregate a greater part of digitized manuscripts in 
Europe, as the richest owners of digitized manuscripts are national libraries of the Czech 
Republic, Iceland, and Serbia, while substantial content is available also in other institutions, 
such as the National Library of Italy in Florence or University Library in Wroclaw. 
 
The partners will not only contribute to the common shared resource, but they will also bring 
the large quantity of data to their users, and they will have the opportunity to have quickly 
their own digital libraries, derived virtually from the big Manuscriptorium 
(http://www.manuscriptorium.com). We are expecting to add more than five million digitized 
pages of manuscripts during the project and also a large quantity of other related data. 
 
 
Bibliography 
                                                
i http://digit.nkp.cz/MMSB/1.1/msnkaip.xsd 
ii Data Dictionary - Technical Metadata for Digital Still Images. Released as a Draft Standard for Trial Use 
June 1, 2002 – December 31, 2003. Recently published as a working draft version 1.2 (Working Draft, 1.2 
March 27, 2007 - http://www.loc.gov/standards/mix/docs/NISODataDictionary_March2002.doc) 
iii http://www.i3a.org 
iv http://digit.nkp.cz/MSSFullText/DTD/1.00/mss-fulltext.dtd 
v Manuscriptorium v. 2.0. Komplexní digitální dokument. Draft verze 1.0. pp. 55. See:  
http://digit.nkp.cz/projekty/VZ-2004_2010/2005/ManuscriptoriumKDD.pdf (in Czech) 

http://www.manuscriptorium.com)
http://digit.nkp.cz/MMSB/1.1/msnkaip.xsd
http://www.loc.gov/standards/mix/docs/NISODataDictionary_March2002.doc)
http://www.i3a.org
http://digit.nkp.cz/MSSFullText/DTD/1.00/mss-fulltext.dtd
http://digit.nkp.cz/projekty/VZ-2004_2010/2005/ManuscriptoriumKDD.pdf


Ka
Un
th

Sh
pu
lea

Fr
Un

In 
in 
se
Do

 

atarzyna Ślas
niversity of W
e National L

he has also m
ublishing and
arnt to the li

om 2000 to 
niversity of W

2006 she be
this library. 

everal projec
ocuments, Po

ska holds a M
Warsaw. Fro
ibrary of Pol

many years o
d manageme
ibrary activit

2006 she wa
Warsaw. 

ecame digita
She is curren
ts concernin
olish Literary

Master’s degr
m 1988 on s
and.  

f experience
ent of databa
ty.  

as a head of t

l librarian in 
ntly respons
ng digitization
y Canon). 

 

Kata
ree in library
he worked in

e in the field 
ases. She cou

the library in

the Nationa
ible for the d
n and OCRin

arzyna Ś
y and inform
n the Early P

of commerc
uld transfer t

n the Institut

al Library of P
digitization in
g (TELplus p

Ślaska
ation science
Printed Books

cial business‐
this experien

te of English 

Poland, and i
n the Nation
roject, Electr

es at the 
s Departmen

‐to‐business 
nce and lesso

Studies in th

in August 20
al Library of 
ronic Archive

nt in 

ons 

he 

007 director f
Poland and 
e of Polish H

for developm
in charge of
istorical 

ment 
f 



Katarzyna Ślaska 
The National Library of Poland 

 
 
Polona National Digital Library as a tool of learning 
 
 
The program of the planned digitization of the National Library's collections was launched in 2003 and looked to 

provide improved security for the Library's material as well as to popularize works of great educational, 

historical, cultural and artistic value, focusing in particular on the National Library's extremely rare and 

valuable collections, being preserved with special care. Given the size and diversity of the Library's 

collections, it was imperative to establish basic criteria for assigning documents for digitization and their 

digitization priorities. The first collections that underwent this process were the Library's special collections, 

Polish literary canon, 19th and 20th century monographic and periodical collections, as well as documents of 

social life. Digital copies are usually made from the originals, although microfilms are also used if they are of a 

high enough quality.  

The Polona Digital National Library (www.polona.pl) was launched in October 2006 and now it 

contains about 6000 digital documents and increases systematically. It has two main goals:  

- the presentation of collections (books, periodicals, manuscripts, early printed books, graphic 

documents, maps, etc) in electronic form and providing access to the educational content via 

the Internet 

- the protection of collections’ original copies, regardless of its physical form, by the creation of 

high quality digital copies, and their long time preservation. 

 

Home page of Polona NDL: 

 



 

For storage and filing purposes it was decided that all archival master copies should be stored in tiff format at a 

resolution of 300 to 600 dpi. The files are stored on a disc array of a dedicated server located in the server 

room of the National Library's Information Technology Department. For collection Internet presentation 

compressed jpg format copies are used. Thanks to this solution, the Polona digital library does not  require from 

its users any additional special software, because jpg format files are recognizable by all computer systems. 

Before having launched the Polona DNL, several necessary tasks were accomplished, such as implementing 

software and developing an interface. The creation of a basic document description scheme in the Polona DNL 

was also essential. The Dublin Core scheme was chosen along with its source code that had been used in the 

creation of the digital collection. The next important conclusion established that a document description in the 

DNL should serve only as a means of identification and should therefore be short and concise and aid in 

finding the given item in a quick fashion. The National Library's INNOPAC computer catalogue serves as the 

main source for an item's bibliographical information (access to bibliographical data is possible thanks to a 

system of links between the INNOPAC database and the Polona DNL description). Having established the 

operational elements, the Library developed an interpretation of the Dublin Core scheme and prepared a set 

of MARC 21 format fields converted into item descriptions in the DNL. It was also decided that all documents 

with a digital version available m the Polona DNL will be properly linked to it in the National Library's 

INNOPAC computer catalogue. This solution allows National Library readers an alternative method of 

accessing digital material. 

When establishing basic remits of the Polona Digital National Library, its creators paid close attention to user 

educational needs and the unique character of the National Library's collections. However, it is impossible to 

make all of the National Library's seven million volumes accessible on the Internet considering that this would 

infringe on the copyrights of most of the items. This is why the Polona DNL mostly contains documents that 

constitute Poland's cultural, literary, historical and artistic heritage, showing the beauty and variety of the Polish 

language. Priority for publication in the digital library is granted to collections that are usually inaccessible to the 

readers, such as precious manuscripts, early printed books, the editions of the greatest works of Polish literature, 

or conspiratorial documents from World War II. The creators of the DNL wanted readers in Poland and 

around the world to have access to books, periodicals and other types of documents that make up a large part of 

Polish culture and knowledge, and which, because of their educational value, rarity and sometimes poor 

condition, would not otherwise have been made available to the public. 

Polona DNL made a very important decision concerning digital documents. They are to resemble the original to 

the highest degree possible and navigation through the document should be intuitive and imitate browsing a 

book in its traditional form. That is why Polona mostly presents documents scanned from originals and not their 

microfilm copies, which do not reflect the color and quality of the paper, print and binding, not to mention the 

texts' illustrations or the beautiful illuminations found in medieval codices.  

 

 



Presentation of  a scanned book: 

 

 

 

While browsing a book the reader can do so page by page, flipping pages from right to left, with zooming in 

and zooming out tools. It is possible to go to the book's contents or index of illustrations (and immediately find 

the given illustration within the document) as well as to examine a miniature overview of individual pages. 

Polona DNL not only maintains the pagination found in the originals, be it in Roman or Arabic numerals, 

which is very rare in digital libraries, but it also attempts to reconstruct the collation of folded sheets of early 

printed books lacking pagination and provides tools needed to restore a very complicated manuscript foliation. 

 

Polona DNL is divided into thematic collections that present the works of the greatest Polish writers: Adam 

Mickiewicz, Juliusz Słowacki, Mikołaj Rej, Cyprian Kamil Norwid, and Jan Kochanowski. There are also 

collections containing editions of Polish literature, treasures from the National Library, underground publications 

from World War II, and Polish  and foreign literature for children and adolescents. Each collection is not only 

a set of electronic publications on a given topic, but the description of a given collection and its most 

interesting items is an integral part.  The enhancement is supervised by a group of subject specialists (librarians 

and researchers) whose task it is to choose the most valuable items for digitization and to create descriptions 

of the collections. Because of that  the Polona National Digital Library can fulfill its mission of education, 

research, and cultural enrichment. In 2008 all collection descriptions will be available also in English. 

 

 



 

 

The content of individual collections is constantly increasing. The number of collections in the Polona NDL is 

also gradually increasing. Collections devoted to Frederic Chopin, Stanisław Wyspiański, Warsaw, and Polish 

historical chronicles are planned to be created in the near future. 

 

Among the Polona NDL collections special place has Polish literary canon, created in cooperation of 

the National Library and Modern Poland Foundation.  

 



It is a collection of digital texts that can be read online, printed, or downloaded for further study. The 

collection contains the most important readings from Polish and world literature, used in Polish 

schools during the lessons of literature, such as works by Jan Kochanowski, Adam Mickiewicz, 

Henryk Sienkiewicz, Stefan śeromski, but also by Sophocles, Hans Christian Andersen, and William 

Shakespeare. The books are presented in many formats (jpg, txt, odt and pdf). All publications contain 

footnotes, comments, literary motifs and facilities for instructing teachers on how to present these 

books to students in the classroom.   

 

Main screen of Polish literary canon collection: 

 

 Texts   Literary epochs    Literary motifs 

 

 

 

      Literary genres 

 

Therefore the collection works at two levels: firstly as a part of a digital library delivering digital 

resources to the users and secondly as a contextual environment. The creators of the service developed 

a number of tools for using the digital materials to enhance and enable their application by the students 

and teachers at all levels. They plan as well the implementation of new tools to facilitate learning and 

teaching scenarios. The new tools will be also created in response to the requests from the teachers, 

librarians and users. 

 



Screen presenting motif “Nature”: 

    Motif in the texts 

 

 

      Chosen motif in texts, epochs and genres 

 

Screen of chosen text: 

 

         Literary motifs in text 

Many formats 

      Link to scanned version 

 

 



Text of the work: 

        Footnotes and comments 

 

     Literary motif in the text 

All the tools and facilities for learners in this collection are provided by the group of librarians and 

teachers, who work on each text online on a wiki page. Researches, teachers and librarians propose 

there new positions for the Polish literary canon, discuss the problems of digital libraries and their role 

in learning process. Results of this work are presented in the collection “Polish literary canon”. Users 

are also invited to make comments on the wiki page. Modifications are made as a result of this 

evaluation and many useful suggestions were made through this process.There is no doubt that users, 

teachers and librarians working as a team can play an important role in facilitating learning and 

enabling the process of construction in information-rich environments. 

Wiki page for librarians and teachers, who prepare the collection: 

 

 



All things considered, the Polona National Digital Library offers broad public access to the collections 

as a contribution to education and scholarship and serves following roles in the process of learning: 

- practical role in sharing educational and cultural resources, typical for all kinds of libraries, 

what is a general expectation of users. But the digital libraries revolutionized this role by 

allowing people to access materials regardless of time and their physical location.  

- cultural role in preserving and organizing library documents. In this sense, Polona NDL is a 

reservoir of information sources for the education.  

- social role by bringing people and ideas together. It offers diverse information resources 

extending beyond the physical space shared by groups of users, according to the theory that 

digital libraries bring together people with different learning missions. 

 

But still the creators of the library have doubts about the potential of the digital library for providing 

access to digital information. In fact, the strengths of every digital library - its limitless information, 

variety of formats, possibilities of navigation, and support for combining material in many ways - are 

in the same time the sources of many uncertainties in formal learning environments. Learners are able 

to search and organize digital information easily but interfacing is not comfortable as reading print 

materials. We still know little enough about how to foster learning at all levels with digital collections, 

but we believe that the nearest future will bring us pedagogical evaluation of the use of Polona NDL. 

 

The fact remains, however, that the Polona National Digital Library with more than 20 collections 

available is the most visited digital library by students, teachers and lifelong learners from Poland and 

abroad who are seeking educational and intellectual content relating to Polish literature, history and 

culture. The National Library of Poland understands that digital library can hold great potential for 

teaching and learning at the all levels. 
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An end to digitisation: developments in digitisation at the National 
Library of Wales 

 
Without its catalogue, exhibitions and outreach activities the National Library of Wales 
(NLW), like all other cultural repositories, would be a warehouse rather than a treasure 
house.1  According to its royal charter, NLW is ‘to collect, preserve and give access to 
recorded knowledge …’.  This was also central to the Library’s very first digitisation policy  
produced in 2001. This stated quite clearly that, through digitisation, the Library was aiming 
at a ‘wider – indeed, worldwide – audience’ and that ‘the requirements of the Library’s 
audience will be the main factor in determining the content to be digitised and the method of 
delivery’.2
 
In the past it could be argued, with some justification, that NLW was geographically remote. 
As it lies on the rural west coast of Wales it is true to say that it is some distance from a 
significant centre of population. But in a global sense London, New York, Riga or 
Aberystwyth are equally remote as one another from the vast majority of the world’s 
population, and  their potential users. Digitisation has given all institutions local, national or 
international the opportunity to stand shoulder to shoulder on the world stage.  
 
However, access has taken on a number of other meanings in the twenty-first century. It not 
only means access by academics to original material in a specific building, but also 
academics everywhere, together with learners and users of all kinds from all corners of the 
world. Just as crucially it means providing access to those that may live a stone’s throw from 
the institutions but can’t make use of their facilities because of a disability or other 
commitments that may make it difficult for them to visit during library opening hours.  
NLW has always sought to provide access to its collections through catalogues of various 
descriptions. It has also, through the medium of its publications and exhibitions, sought to 
interpret and re-interpret its treasures over the years. Digitisation allows it to continue this 
work but also allows it to do much more. On the one hand it facilitates traditional research, 
making it quicker and easier to accomplish, what were previously, enormous tasks. But it also 
makes the Library’s treasures available to others to use in various learning environments, and 
to interpret in their own publications, be they paper based or on-line. The development of 
Web 2.0 has not only facilitated this resource sharing but has added yet another dimension to 
‘access’. It not only allows access to the materials but also allows users to add and edit some 
of the interpretative content. Many of the more recent projects outlined below will include 
elements of social computing: tagging the Geoff Charles photos for instance or uploading 
private archives to create digital community archives. User Generated Content allows access 
to areas that were before almost exclusively reserved for curatorial professionals. 
 
While it is true to say that access has always been central to NLW’s vision for digitisation, it 
is also true that its approach has inevitably changed as technology has evolved. Many of the 
changes, and the Library’s ability to adopt and adapt to those changes, have been made 
possible by the positioning of digitisation within the Library’s corporate structure which has 
allowed it to respond to external stimuli, particularly various funding opportunities. 
 
Therefore before looking at the way in which the NLW approaches digitisation in 2007, it 
might be appropriate to look at how its present approach came about. 
 

                                                 
1 The National Library of Wales is a copyright library and its collections comprise some 5,000,000 
printed items, 25,000 manuscripts, 15km of archives, 50,000 works of art, 800,000 photographs, 
1,500,000 maps, 150,000 hours of sound recordings and 250,000 hours of moving image.  
2 ‘Dros y rhiniog : Crossing the threshold – The National Library of Wales’s Digitisation Strategy, 
2001-2004’, (2001). 



Digitisation was first discussed at the Library in the mid to late 1990s.3 Pilot projects were 
undertaken and the first digitisation policy and strategy was produced for 2001-04.  
 
One of the earliest projects was the online presentation of an exhibition on the former Prime 
Minister and prominent Welsh politician, David Lloyd George.4 It included all the 
photographic materials and moving images used in the exhibition but none of the manuscript 
and printed material.  
 
This presence transformed what would have been a fleeting exhibition into a permanent and 
valuable learning resource and mode of access. However its educational value is merely in its 
online presence as it does not include any specific educational elements. Its dated design does 
illustrate vividly how both fashions, expectations and requirements, change dramatically over 
ten years and the challenges that face service providers both on a superficial design level and 
a deeper technological level. This is the case with many of the early digitisation projects. 
 
While Lloyd George was a physical exhibition reproduced in an online environment 
Ymgyrchu! Campaign! ¡Campaña!,5 created between October 1999 and May 2000, is a 
highly interpretive site created as one of a number of pilot digitisation projects with an 
educational audience in mind. It serves as a very general introduction to modern Welsh 
politics. It was designed with the current school curricula in mind and has a section dedicated 
to outlining its relevance to the various key stages. As a school resource it could serve as an 
end in itself however it also includes bibliographies aimed at university students which is 
hoped would lead them to primary and secondary materials held at NLW. This is a trilingual 
site6 – Spanish being the third language – and incorporates a search facility and an interactive 
time-line. Once again this site illustrates the need for providers to continuously look at the 
design of their sites – it actually includes the instruction to ‘click on the words that are 
underlined in the site for further information’.  However its continuing success, constantly 
appearing among the Library’s most popular sites, goes some of the way to proving that 
content can overcome presentation.  
 
In a short introduction to this resource, Andrew Green, who was at the time the recently 
appointed Librarian of the National Library of Wales noted that:  
 

A further objective was … to develop experience and skills in the various 
areas involved in digitisation, for example, scanning images, creating 
metadata, managing intellectual property rights and presenting information 
on the screen.7
 

That principle of gaining as much in-house experience of all aspects of digitisation as 
possible, expressed here soon after its initial adoption, has remained a central tenet of 
digitisation at NLW.  
 
Another pilot, Framed Works of Art,8 which hoped to digitise all the Library’s framed works 
of art, took another approach to digitisation. Rather than bringing together disparate elements 

                                                 
3 This paper aims to outline developments as they occurred at NLW and does not aim to place those 
developments, or any current or future strategies in a wider context. 
4 http://www.llgc.org.uk/ardd/dlgeorge/dlg0001.htm 
5 http://www.llgc.org.uk/ymgyrchu/index.htm  
6 The National Library functions through the medium of both the Welsh and English languages all the 
resources referred to in this paper will be bilingual Welsh and English. Two have used Spanish as a 
third language. This is an expertise the Library is proud to have developed and has transferred 
naturally to digital from its analogue practices.  
7 http://www.llgc.org.uk/ymgyrchu/gwybod-e.htm#Top
8 http://cairsweb.llgc.org.uk/ffraworks.htm? 
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into an interpretative site it looked at digitising a whole collection and merely using the 
bibliographic records associated with those items to present them on the site. This in itself 
was an important departure. The bibliographic record no longer only served as a 
representation of the original art work but as a means of accessing the work of art, albeit a 
surrogate. This has proved to be a fundamental change in the way we approach and use 
bibliographic records especially as the rate of digitisation increases.  
 
This project also presented the Library with a considerable amount of copyright research, but 
once again it was part of the learning process intended for the pilot phase. It is also, by its 
very nature, an on-going project and a resource that is continuously added to.  
 
Another considerable copyright challenge was that of digitising the Dictionary of Welsh 
Biography.9 Welsh Biography Online,10 more than any other project perhaps, explored the 
boundary between the digitised and the digital. It sought to create both a digital resource and 
a digitised version of the printed volumes (a re-creation of the page lay-out rather than 
presenting an image of the page). This, together with the procurement of a proprietary data-
base system, proved to be a challenge. However, once again, despite its design limitations, it 
proved to be a very popular service and the recent move to a web-based system has resulted 
in a streamlined and efficient site that will serve henceforth as the publisher’s only platform 
for the ongoing Dictionary of Welsh Biography. It is also hoped that its new form will in 
turn, contribute towards the development of the content: longer articles, additions and 
corrections that weren’t possible in a paper based publication. 
 
These projects, together with several others, provided the background to the 2001 digitisation 
strategy. They also established some very important principles for digitisation at NLW that 
are adhered to to the present day. 
 
At the most basic level, the 2001 digitisation policy declared officially for the first time the 
Library’s intention to digitise: 
 

The Library will digitise items from its collections … for the purpose of 
enhancing access for current and future users. 

 
But it was also a very comprehensive document that laid sound foundations for the future of 
digitisation at NLW. It embraced audiences, costs, selection, copyright, preservation, 
standards, technical requirements, workflow, metadata creation and established that its policy 
would be to scan once for many purposes. It also outlined a digitisation programme, building 
upon the pilots.  
 
However, in retrospect, perhaps the two most far reaching policy statements were that the 
Library would train staff in all aspects of the digitisation process and that a new post of 
Digitisation Programme Co-ordinator would be proposed. These two principles set 
digitisation at the heart of the Library’s activities. They stated clearly that the Library would 
develop its expertise in-house and would not out-source its digitisation work if at all possible 
and that it would, with the creation of the Co-ordinator’s post at a relatively high position 
within the organisation, use its annual core revenue funds to drive forward its digitisation 
initiatives and not depend on private or project funding. 
 
In 2002, soon after the publication of the first policy document, the Library’s departmental 
structure was reassessed and underwent a substantial change. An important element of this 
change was to establish a Digitisation and Retroconversion Section, within the Collection 
Services Department, reinforcing the policy decisions made the year before. This created a 
                                                 
9 Of the 500 contributors NLW succeeded in approaching 400 and had one refusal. 
10 http://yba.llgc.org.uk/en/index.html 
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focus for digitisation within the institution and allowed it to bring together activities that 
were hitherto undertaken by various units scattered throughout the Library.  
 
The Library is now working to its second Digitisation Policy and Strategy (2005)11 and 
digitisation is undertaken by the Digital Developments Section. This Section at the time of 
writing comprises three units and employs 41 members of staff.12  
 
Before moving on to detail some of the current digitisation projects, four areas of work need 
to be highlighted in particular – metadata creation, digitisation, cross-sectional co-operation 
and Culturenet Cymru. 
 
The metadata creation unit is not only responsible for the production and maintenance of the 
metadata underpinning the management of the digitisation programmes but also in ensuring 
the day-to-day coordination of those programmes. The Library has monitored the emergence 
of relevant metadata standards within the community and has adopted many of them for its 
digitisation work. Perhaps the most significant was the decision to use the Metadata Encoding 
and Transmission Standard (METS) as the key element in its digitisation programmes. 
Managing the complex workflow for the entire process lead to the development of a 
workflow software package in partnership with Centre for Advanced Software and Intelligent 
Systems (CASIS) at Aberystwyth University. This package helps track the journey of 
analogue originals from storage to imaging studio and back again, and from imaging studio to 
digital archive and publication on the Library's website as well as collecting elements of 
metadata as part of those processes. 
 
Most of the digitisation work undertaken at the National Library has been the creation of 
digital still images of analogue originals. This has been carried out in a dedicated imaging 
studio. The types of materials that have been digitised range from early and medieval 
manuscripts to government reports from the nineteenth century and modern photographs and 
other graphic materials. Widely different approaches are required when working with such 
disparate formats - from the 'hand-crafted' approach for items such as the early manuscripts, 
to the more 'industrial' required for nineteenth and twentieth-century printed material. As 
demand for the digitisation of material increases, the studio is developing its capacity to deal 
with such demands ensuring, where possible, that the latest technologies are employed.13 Its 
main focus is on producing high-quality master image files in formats suitable for archiving - 
uncompressed TIFF files with a minimum of 300 ppi. Files suitable for delivery on the 
Internet, through the Library's website, are derived from these master files. 
 
As well as the Section’s activities, digitisation impacts upon many other sections throughout 
the Library, most notably the Computer Section and Systems Section. Digital objects are 
accessed via the NLW’s new integrated library management system. The system was 
developed by VTLS (Visionary Technology in Library Solutions)14 in Blacksburg, Virginia. 
The digital objects will be managed by the Vital digital asset management component of the 
system and the bibliographic data will be held in the Virtua database. As outlined above these 
will be brought together and managed seamlessly using METS. The integrated system will, 
                                                 
11 http://www.llgc.org.uk/fileadmin/documents/pdf/digitisationpolicyandstrategy2005_S.pdf  
12 22 of these posts are funded from Welsh Assembly Government’s revenue funding and 19 from a 
variety of other funding sources. 
13 At present the studio maintains the following: two Zeutschel 5000TT book scanners used for 
capturing printed materials, mainly books, journals and magazines; a i2s Suprascan 10000 scanner 
used mainly for larger-sized unique and original materials in a variety of formats, including paintings, 
maps, and manuscripts, which is capable of capturing A0 originals at 300 ppi in 45 seconds; a i2s 
Suprascan 6002 scanner used for capturing the same range of smaller-sized unique materials; a Kodak 
HR500 Universal Film scanner used for the bulk scanning of a wide range of film formats; and a 
Sunrise s2000 a multi-format greyscale microfilm scanner. 
14 http://www.vtls.com/ 
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of course, allow users to search all NLW’s collections at once but will also allow searches of 
one particular data-set if that is required.15 The Computer Section’s Web Unit creates many 
of the project websites and is ultimately responsible for their support and long term 
sustainability. While digitisation has a crucial role in preservation as a surrogate copy for 
mass access it has also created the whole new field of digital preservation. One of the most 
crucial elements of digital sustainability, for the websites and more critically for the digital 
objects themselves, is the Library’s Digital Archive.16 Four discrete copies are kept at several 
locations on and off-site. It can currently hold 114TB near-line on tape, and 19TB on optical 
disk.17 The digitisation unit's output takes up 8TB of this storage. Any inter-departmental 
issues are dealt with by a Digitisation Executive Committee which meets once a month to 
ensure that all lines of communication remain open and effective.   
 
Culturenet Cymru Ltd is a not-for-profit private company limited by guarantee and is wholly 
owned by the National Library of Wales.  It is managed by a Board made up of senior 
Library managers and its funding from the Welsh Assembly Government is ring fenced from 
the Library’s. Fourteen of the Section’s staff work for Culturenet. It works with a wide range 
of repositories from all parts of Wales, as well as the wider community, and as such mainly 
looks to digitise materials from collections other than those of the National Library. Its 
output is entirely digital and web based – it does not collect original material in any form. Its 
main focus is the Gathering the Jewels website18 but as with digitisation within the section in 
general the expertise gathered from this ongoing project allows it to bid successfully for 
funding for other digitisation projects.19  
 
Education, aimed at primary and secondary schools in particular, has always been a key 
strand of Culturenet’s activities and is the only unit within the Digitisation Section to have a 
dedicated Education Officer.20 Each of Culturenet’s project websites has a bilingual 
education section (trilingual in the case of Glaniad) which have proved very successful 
indeed.21 It has recently embarked on a community digitisation project on the one hand 
introducing some disadvantaged communities to digital technologies and as a result helping 
them, with the aid of Web 2.0 technologies, to produce digital community archives.  
 
The Digitisation Strategy (2005) dedicates one section to e-learning.22 In that Section it sites 
the Welsh Government’s commitment to e-learning and its definition of e-learning as ‘the use 
of electronic technology to support, enhance and deliver learning’. It also recognises two 
important factors: ‘lifelong learners are one of the Library’s most important groups of users 
and the Library’s Education Unit delivers an increasing number of services for schools’. 
These factors were key in selecting the areas in which it was going to be active over the 
period covered by the strategy. It outlines seven areas of activity: 
 

Image Wales:  photographs from the National Photographic Collection and other 
images.  

                                                 
15 http://cat.llgc.org.uk/cgi-bin/gw/chameleon?lng=en 
16 The hardware utilised comprises two SUN V490 servers, two RAID FibreChannel, Quantum/Adic 
Scalar I2K tape libraries and a Plasmon G638 optical disk library. 
17 Plans are afoot to upgrade the optical disks to UDO2. 
18 http://www.tlysau.org.uk/en/index
19 http://www.culturenetcymru.com/en/  
20 This is mainly due to the element of corporate independence attached to Culturenet. Educational 
elements in the majority of NLW’s digitisation is undertaken in conjunction with NLW’s own 
Education Officer  
21 In October 2007 Cultuernet were runners-up in the Diversity category of the Nominet Best Practice 
Challenge 2007 for Internet Governance 
http://www.nominet.org.uk/digitalAssets/25336_BPC_Winners_booklet.pdf 
22 http://www.llgc.org.uk/fileadmin/documents/pdf/digitisationpolicyandstrategy2005_S.pdf [Strategy 
Document, Section 7] 

 5

http://www.tlysau.org.uk/en/index
http://www.culturenetcymru.com/en/
http://www.llgc.org.uk/fileadmin/documents/pdf/digitisationpolicyandstrategy2005_S.pdf


Portrait Wales: portraits of Welsh people through the ages in many formats 
(including prints, paintings and photographs). 

Lloyd George on-line: material relating to the life and career of David Lloyd 
George reusing and adding to existing assets to create an all-
embracing Lloyd George microsite.  

Words from the Past: the limitless task of digitising Welsh printed books and 
manuscripts.  

Family and Community History Resource Centre: collections which are of 
particular use to family and local historians, 

The Welsh Abroad: digitising the Welsh presence in North America, Patagonia 
and Australia in a series of inter-related projects.  

Exhibiting Wales: individual items from the collections, many of considerable 
iconic interest. 

 
These points are elaborated upon in the strategy itself and will provide all the targets for the 
Section’s annual operational plan. Some of these specific targets will be a direct result of 
internal discussion and prioritisation and some will be born of funding applications – but they 
will all serve to fulfil one or more of the strategic aims outlined above.23  However it is 
probably true to say that the requirements of external funding bodies will more often than not 
provide the Library with an incentive to develop new initiatives and strike out in at least one 
new direction. These new directions are very often concerned with access, learning and 
sustainability of the resource. 
 
The most multifaceted of the externally funded projects are those that arose from Their Past 
Your Future (TPYF) (2005-06),24 a Big Lottery Fund programme to commemorate the end of 
the Second World War. The first phase comprised five elements: 
 

• a touring exhibition which visited eight venues across Wales,  
• a website dedicated to writing up veterans’ recollections and illustrating them with 

digital images of their own memorabilia,  
• the digitisation of 6000 photographs from the photojournalist Geoff Charles’s 

archive, covering the 1939-45 period,  
• a sixth-form education pack and conference bringing veterans and students together 

with experts and teachers in the field, 
• an education pack especially produced and sent to every primary school in Wales, 

using much of the digitised material as illustrations and highlighting the digital 
resources produced as part of the programme. 

 
NLW was responsible for the administration of the touring exhibition and members of staff 
from Culturenet Cymru attended each exhibition, interviewed veterans, wrote up their stories, 
digitised their memorabilia and created the Their Past Your Future – Wales Digitisation 
Project Website.25 Education packs were produced and are available to read and download 
online.26 Geoff Charles was a very well known photo-journalist who worked in Wales 
between 1939 and 1979 and donated his archive of 120,000 photographs to NLW and spent 
time after his retirement indexing the collection. The digitisation of this entire archive is a 
priority for NLW and TPYF provided it with an opportunity not only to digitise a significant 
number but also to produce an interpretive website dedicated to the Second World War 

                                                 
23 Of the 155 individual targets set out in the Digitisation Unit’s 2007-08 Operational Plan 33 were of a 
general developmental nature, 65 were related to internally generated targets and 57 related to 
externally funded projects.  
24 http://www.theirpast-yourfuture.org.uk/  
25 http://www.eged-cymru.com/index.php?lang=en  
26 http://www.eged-cymru.com/education.php?lang=en  
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period.27 Once again an interactive education section was an important part of the delivery of 
the resource.28 The education packs were produced and the first conference was arranged in 
September 2006 and was a resounding success.  
 
All this activity and the initial investment of £375,000 by the Big Lottery Fund is currently 
being developed and built upon thanks to a further grant of £281,000 (2007-2010). Maes y 
Gad i Les y Wlad / From Warfare to Welfare will cover the period between 1946 and 1959 
and will concentrate on three conflicts: the Berlin Blockade; the Korean War and the Suez 
Crisis and look at themes relating to life on the home front, namely leisure and new 
technology, work and employment and society and politics. 
 
Having written up the veteran’s recollections and having illustrated them and presented them 
online Culturenet Cymru is now moving into a new field and developing a series of digital 
stories.29 Staff have embraced the principles of intergenerational learning and will use 
digitisation techniques to build bridges between the generations and allow them and others 
access to their own materials and hopefully introduce them to many other similar resources. 
These stories will be produced by training teachers and young people in the technologies and 
techniques involved in digital storytelling and bringing them together with veterans from 
their own communities to produce these stories. This of course has allowed NLW to add a 
new skill set to its core expertise. A further 15,000 images will be digitised from the Geoff 
Charles Archive and a sister website set up with a new set of themes and an enhanced 
educational element.  
 
These digital developments will in turn feed into three annual conferences each concentrating 
on one of the periods/themes outlined above. The emphasis will once again be on 
intergenerational learning and will bring veterans, youngsters and experts together for a one 
day conference. However one significant development envisaged for these conferences is that 
they will be broadcast live on the web and archived so that they can be accessed via the 
website in the future.  
 
Therefore this funding has on the one hand allowed NLW to reach its core target of digitising 
the Geoff Charles Collection while at the same time learning a new set of skills in digital 
storytelling and web broadcasting and contributing substantially to enhancing access and 
developing the educational services it provides by producing interpretive materials, 
educational resources as well as raw materials for others to use in their own learning 
environments. 
 
Another project which has recently moved on from a pilot (2006) to a fully developed project 
(2007-08) is the Wales-Ohio Project.30 This project has been undertaken in partnership with 
and through the benevolence of Mr and Mrs Evan and Elizabeth Davis, Oak Hill, Ohio, USA. 
They are generous sponsors of Welsh culture and have done a great deal to maintain and 
foster links between Wales and Ohio. The funding for the pilot stage allowed NLW to 
digitise and interpret much of the material relating to Ohio in its own collections.31 The 
second phase will allow it to digitise more of this material as well as material held by 
individuals and institutions in Ohio. Once again there was a small but important educational 
element to the pilot that will be enhanced upon at the next stage.32 Providing educational 
material for curricula aimed at students on both sides of the Atlantic is sure to prove 
interesting. However the website does have the ‘my scrapbook’ feature which allows users to 

                                                 
27 http://geoffcharles.llgc.org.uk/ 
28 http://geoffcharles.llgc.org.uk/edu_index.php  
29 http://www.eged-cymru.com/movies.php?lang=cy  
30 http://www.ohio.llgc.org.uk/ 
31 The target set (and reached) for the pilot phase was 5000 images. 
32 http://ohio.llgc.org.uk/education.php 
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harvest images and might prove useful as learning resources in other environments.  The 
project will also allow for the digitisation, OCR and encoding of printed material as well as 
providing users with transcriptions of manuscript materials and English translations of any 
Welsh language material, which in turn will provide a wealth of searchable texts which were 
hitherto unavailable online. The whole enterprise brings together, for the first time, a virtual 
archive of Wales-Ohio related material and means that NLW will, for the first time, be 
actively collecting and storing digital copies of archival material not held in its own 
collections.  
 
This pattern is, of course, well established in Culturenet Cymru’s work whereby its only 
currency is an image, the original of which is held elsewhere. Another example of digitising 
the Welsh presence abroad is Culturenet’s Glaniad33 project. This is a trilingual, Welsh, 
English and Spanish, site dedicated to the history of the Welsh colony in Patagonia, 
Argentina. This came about as a direct result of specific funding from the Welsh Assembly 
Government which is enthusiastic about fostering the historical and ongoing links with the 
Welsh speaking community in Patagonia. The sponsorship allowed members of staff to visit 
Patagonia to do some digitisation, train individuals and leave equipment there so that the 
work could continue. This work is ongoing in that there is commitment to support the site 
and add any newly created material to it. The trilingualism of this site is a challenge that was 
revisited following the pilot Ymgyrchu! Campaign! ¡Campaña! highlighted above. The 
relationship between digital and analogue presentation has also been an interesting factor 
because of the meagre technical infrastructure in that part of South America. Culturenet has 
used its digital content and online education packs34 to produce paper based teaching 
resources that have been shipped out to schools in Patagonia. This will not only provide them 
with a valuable resource but also with advance notice of their digital presence for when they 
are able to join the global internet community. 
 
It is hoped that these projects will be the first in a series of collaborations that will result in a 
nest of sites dedicated to the Welsh diaspora wherever it may be. 
 
Other projects involve mass digitisation providing the minimum of interpretation but the 
maximum resource for use and reuse in learning communities wherever they may be. One 
such project is Portread (Portrait) – which is dedicated to digitising 15,000 items from 
NLW’s portrait collection – funded in partnership with the Foyle Foundation and Garfield 
Weston Foundation. Rather than selecting and interpreting material, as with some of the other 
initiatives, this is an example of an undertaking to digitise a whole category of material and 
providing access to it through a bibliographic record and with the bare minimum of 
interpretation. However, it is envisaged that this material will be a very valuable resource in 
itself – being a collection of images of prominent Welsh people through the ages that will 
also provide materials for numerous other resources created by NLW or other institutions or 
individuals; indeed the whole concept was originally conceived as providing illustrations for 
Welsh Biography Online.
 
Two projects that are currently coming to fruition are concerned with probate records and 
parish registers.35 These will in the first instance be of great interest to genealogists but will 
also be an immense resource for historians and lifelong learners of all descriptions. NLW and 
all the local record offices in Wales have been extremely fortunate to enter into a partnership 
with the Genealogical Society of Utah. Their Family History Centre (FHC) was eager to 
digitise all the Welsh parish registers. This was quite an undertaking as the registers were 
distributed between the National Library and the 16 local record offices in Wales. It was also 

                                                 
33 http://www.glaniad.com/  
34 http://www.glaniad.com/education.php?lang=en  
35 At the time of writing there are no URLs for these resources – if readers are interested in accessing 
them at a future date they should visit NLW’s Digital Mirror at http://www.llgc.org.uk/digitalmirror  
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a new departure for NLW as the digitisation and metadata creation was all undertaken by 
members of the Church, albeit on site at the Library and the various record offices. This is an 
ongoing project, and when it is complete, the FHC will present each record office with a 
copy of the data relevant to their area and NLW with a complete set for Wales. This will be a 
notable event in that this virtual aggregation of the parish registers will be the first time all 
the Welsh registers will be accessible from the same ‘place’. It will also be notable in as 
much as the originals held at NLW will be transferred from there to the local record offices 
and it will be the first time the physical items for each area will have been kept together as 
one complete archive. It will be NLW’s task to provide access to the data set provided by the 
FHC using the general metadata provided thus far. The FHC have undertaken to index all the 
registers in due course and that data will be added to the site as it is made available.  
 
This project, along with the Probate project, will be a definite boon to the Family History 
strand of NLW digitisation activities. The work on the Church in Wales probate records was 
mentioned in the first digitisation policy and has been ongoing ever since. It was an early 
venture into mass digitisation involving the digitisation from microfilm of over a million 
images of pre 1857 wills and then matching those images with existing bibliographic records, 
which in turn needed to be migrated from an Access database to the Virtua database. The 
whole process proved to be a tremendous learning curve and has taken far longer than 
anticipated. However, it has been just that, a learning experience, and therefore true to the 
Library’s policy of gaining experience in-house. The images should be available for use in 
the Library before the end of 2007 and access via the web should follow soon after. It was the 
Library’s aim, from an early stage, to develop an e-commerce element to its online activities 
and it is intended that both these developments serve as pilots for those developments. 
 
NLW has, during 2007, undertaken another mass digitisation project and its first real attempt 
at text digitisation. In late 2006 it entered into partnership with the Welsh Higher Education 
institutions and was granted a significant amount of money by JISC (Joint Information 
Systems Committee).36 Welsh Journals Online37 aims to digitise 600,000 pages of twentieth 
and twenty first century Welsh Journals by the end of March 2009. The project began in early 
2007 and employs eleven people. As was envisaged at the outset, this project has presented 
the team with some significant challenges. A significant amount of effort has gone into 
ensuring a copyright agreement with the publishers. Equally, ensuring that the Library’s 
bibliographic and holdings data meet the project’s presentation and workflow requirements 
has been a critical element of the team’s early efforts. The third element that will be a 
valuable addition to NLW’s in house skills set will be the development of its OCR 
capabilities. OCR for the current project was outsourced to a third party but Library staff 
have developed their own skills in parallel and have already put them to good use on a much 
smaller text digitisation project. 
 
This funding is perhaps the first to come from a purely educational perspective. JISC exist to 
serve the Higher Education Community in the UK and the content produced by the project 
will primarily be aimed at students and staff in higher and further education. This will 
provide around the clock, online, searchable access to full runs of twentieth and twenty-first 
century journals. It is also part of the project’s mission to provide this material in a format 
suitable for use and reuse in any virtual learning environment. However, as the Library has a 
wider remit not only to the people of Wales but also to anyone interested in Wales and the 
Welsh, wherever they may be, this project will be an invaluable resource to any such person, 
whatever their learning needs. It is hoped that Web 2.0 technologies will also allow a 
community of users to develop around the journal content: to annotate, cross-reference, 
translate, summarise and discuss journal articles on the project website. 

                                                 
36 With significant support from HEFCW (Higher Education Funding Council for Wales), the Welsh 
Assembly Government and WHELF (Welsh Higher Education Libraries Forum). 
37 www.welshjournals.llgc.org.uk  
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Welsh Journals Online is seen as the first building block in a far more ambitious project 
called the Theatre of Memory.38 Its ambitions are set out in the very first paragraph of the 
document: 
 

The Theatre of Memory will make freely available, to be searched and read 
by anyone on the internet, the printed record of Wales and the Welsh. Its aim 
is to lay bare the memory of our country as if in a theatre, so that it is seen, as 
it were at a glance, by anyone in the giant auditorium that is the World Wide 
Web. 

 
This may be an ambitious aim but it befits the ambitions of a national institution and those of 
a nation whose printed output is of a scale that can be digitised en masse. However it does 
present NLW with a vast array of challenges, not least of which is fundraising. If that issue is 
put to one side, the challenges presented by this programme are those of capacity, metadata 
creation, adaptation and retroconversion and the simple issue of defining the printed record 
of Wales and the Welsh and prioritising the vying categories of material. This type of 
programme has become commonplace in many of the great libraries of the world over the 
past few years and the breadth and depth of the opportunities offered by text searching are 
boundless in comparison to searching the very best metadata. It is hoped that these 
opportunities will be seized by funders and users alike and that NLW will be well prepared to 
take advantage of those opportunities as they arise. 
 
As the output of digitisation grows it is becoming more and more apparent that digitisation is 
not an end in itself but rather a means to numerous and as yet undreamt of ends. As we move 
from iconic cherry-picking digitisation to mass-digitisation, we move from projects 
specifically aimed at creating highly interpretive web based exhibitions to creating resources 
that others inside or outside our own institution can use and reuse, to interpret or to illustrate 
their own resources. As more and more material is digitised individual images can be brought 
together as individual pieces of a jig-saw to create not one picture but a number of pictures 
each with its own focus. 

                                                 
38 http://www.llgc.org.uk/fileadmin/documents/pdf/theatre_of_memory.pdf 
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Finding Solutions to E-book Challenges (Revised Version, 15 November 2007) 
Pāvils Zariņš, Stanford University Libraries 
pzarins@stanford.edu 
 
Introduction 
 
I would like to start with a cartoon about e-books.   It is by Scott Adams, the U.S. cartoonist who 
created the Dilbert cartoon series, which is well-known in the U.S. for its insights on 
contemporary office and organizational culture, including the effects of new technologies.    
 
What is the relevance of this 6 year-old cartoon, which is set in the private and personal reading 
environment, to a discussion of current e-book issues for libraries?  I believe it is this.  There is 
considerable publicity, “bragging rights” if you will, by various publishers and e-book service 
providers about the increasing number of e-books available, and the expectation is that libraries 
will acquire these rapidly. Doing better on e-books is equated to having more e-books.  But, if the 
current delivery of e-books does not meet readers’ needs, if we cannot yet use them to best 
advantage, then there is plenty of work to do before a successful transition to e-books will be 
accomplished.   In this Scott Adams cartoon, the “techno-geek” man, with his technology 
obsession, is happy, but in the future we need to find ways that e-books also serve Pam, who has 
rejected e-books.  As for the cartoon’s Smokey the Cat, he would be a much tougher challenge to 
please; but as a dog-person myself, I might be prejudiced on that count.  
 
The world of e-books is currently very much in transition, with many unsolved challenges.   
Today I would like to share some of what I have learned in working with e-book implementation, 
including licensing issues, in the research university environment at Stanford.    I will discuss 
some specific examples of e-book issues, which include: limited availability, access among 
multiple delivery platforms, e-book reader software that is evolving but still inadequate, and 
pricing models that are not sustainable for library budgets.    
 
As for solutions - finding viable solutions for these challenges is a major task that will require 
collaborative and cooperative work by many of us over the next several years.   After discussing 
various issues, at the end of my presentation I will propose some principles to follow in the 
acquisition of e-books.  These principles will focus on ownership and what specific rights 
libraries should request in this regard.   I believe that the choices we make in the terms under 
which we acquire e-books will be one key factor in making the transition successful for libraries 
and their readers.  

 
In thinking about e-book issues, I was struck by a quote I read about the current generation of 
students, sometimes referred to as the “Net Generation” or “Net Geners.”   The quote is from 
Diana and James Oblinger of North Carolina State University, where James Oblinger is the 
Chancellor.  They suggest that Net Geners “don’t think in terms of technology; they think in 
terms of the activity technology enables.” (Quoted in Susan Gibbons, “The Academic Library and 
the Net Gen Student,” 2007, p. 19).    
 
This observation by the Oblingers reminded me of the statement by Cory Doctorow, the Canadian 
science fiction writer and e-book advocate, who said: “I take the view that the book is a ‘practice’ 
– a collection of social and economic and artistic activities – and not an ‘object.” (“Ebooks: 
Neither E, Nor Books”, paper for O’Reilly Emerging Technologies Conference, 2004. ( 
http://craphound.com/ebooksneitherenorbooks.txt). 
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I believe that keeping in mind a focus on enabling activities is useful for librarians as we plan and 
implement better e-book services to our users.   
 
 
E-books – in transition 
 
Before getting to some specific examples of challenges, let me say a few more words about the 
current transitional state of e-books.  For many other types of text-based  
resources, the transition to the digital is approaching the point of completion. That certainly is the 
case for indexing and abstracting databases.  The same applies to journal literature, particularly in 
science, technology, and medicine. It is also increasingly the case for journal literature in the 
social sciences, and to a lesser extent in the humanities.   In addition, almost the entire corpus of 
research-in-progress, such as working papers and discussion papers, has been transformed from 
labor-intensive library-centered endeavors to rapid appearance on the Web. 
 
For these types of content, most readers expect and prefer the digital version, because the 
technology enables scholarship and exploration. The lack of a digital version increasingly means 
that the resource will be overlooked or ignored.   
 
For e-books, the situation is quite different.   We have gone digital only partially.  We are in the 
middle of the transition.  We have not yet defined outcomes to measure the completion of this 
transition.  Instead, we have intuited a “grand vision” of the digital future that includes e-books. 
 
There are differences between e-books and certain other types of resources in terms of the 
process, speed, and even the desirability of the transition to the digital version.   This was pointed 
just this September by David Lewis, Director of Libraries at Indiana and Purdue University in 
Indianapolis.   In his article, “A Strategy for Academic Libraries in the First Quarter of the 21st 
Century,” Lewis concluded that for reference works and journals the migration from print to 
electronic is nearly complete, but then he went on to say that “little evidence exists to prove that 
e-books are a suitable substitute for printed books.  As a result, there has been little change in 
library practice.  However, it does not seem unreasonable to suggest that this may change in the 
near future.”  (College and Research Libraries, Sept. 2007, p. 421).  
 
This incomplete transition presents all of us good opportunities to collaborate and cooperate in 
identifying and implementing the desirable changes in library practices.    There are many 
unanswered questions regarding e-books. How many of our readers prefer the e-book over the 
printed book, and for what types of uses?  Is an e-book version even available for the content 
readers want to read?  Will the particular format of the book provide the functionality readers 
want, and how can we best find out about that desired functionality?  These and other questions 
will need answers as we transition to a digital future that includes substantial collections of e-
books.  
 
Availability of e-books 
 
Let me turn now to a discussion of e-book availability.  Are the books our readers need available 
electronically?   The answer will, of course, vary by country, language, subject, type of library, 
and other factors.   At Stanford, and elsewhere, university administrators often ask librarians – 
aren’t almost all of the books you still buy in print now available in digital form?   
 
To answer this question, at Stanford we decided to back up our professional impressions by 
conducting a more systematic investigation.  Before I discuss our findings, I want to acknowledge 
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the work of my colleague at Stanford, Anthony Angiletta, who is Social Sciences Curator and 
was the lead researcher on this project.  
 
The basic question of our study was – for books our subject specialists had judged appropriate for 
our collections and readers’ needs, what percentage could we have acquired as e-books as of mid-
2006, if we had decided to get an e-book version whenever possible.   Note that the study focus 
on availability for purchase or subscription, not on implemented access at Stanford.  
   
The methodology of the Stanford project was the following.  The population was the print 
monographs purchased by the Library over an 18 month period from late 2004 to early 2006.  We 
limited our analysis to current output, meaning books published in 2002 or later.   This was about 
91,000 titles, from which we took a 10% stratified random sample. That sample of some 9,100 
titles was checked for availability of any digital version, regardless of whether it was a format or 
service used by Stanford.  

 
The results were as follows:   

 
Overall availability of an e-book version in All Subjects/Languages: 7.6% 
 

Looking at the availability by broad subject areas: 
 
  Sciences and Technology: 45.1% 
 
  Social Sciences and Education: 19.3% 
 
  Humanities: 8.1% 
 
Or, looking at availability by language: 
 
  English language, all subjects: 17.5% 
 
  Languages other than English, all subjects: 0.1% 
 
Finally, looking at the percentage match in all subject/ languages by e-book provider: 
 
  NetLibrary: 12.3% 
 
  Ebrary: 3% 
 
  All others: each < 3% 
   
Perhaps ironically, NetLibrary is a vendor Stanford has not used, because we have been of the 
view that their business model, especially when requiring multiple copy purchases to allow multi-
users access, has not been acceptable for our needs. 
 
The next slide, although it addresses our English language content findings with slightly different 
subject categories, might provide a better graphic representation because it focuses on the  NON-
availability of e-books.  This is represented on this graph by the purple bar.  For example, on the 
far right is the representation of the non-availability for all subjects in English language books.  
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Clearly, a transition to e-only for books was not yet feasible when we did this study in mid-2006.   
As we go forward into the next couple of years, the question will be - how quickly will these 
percentages increase, and how much variation will there be among the subject categories?  In 
particular, at a major research institution, we need to do more work in correctly identifying 
changes in the availability of  e-books in languages other than English.    
 
Cost of e-books 
 
The next factor I would like to consider is the cost of e-books.    Pricing formulas vary, as 
publishers and aggregators are themselves in a transition for expanding their e-book content and 
working out new business models.   Generally speaking, the lowest pricing for purchasing e-
books with multi-user permissions is around 1.5 times the list price for the printed book.   
Purchasing at less than list price is possible, but usually only for backlist titles purchased in bulk. 
Most current pricing models do not discount for purchases of both print and electronic 
simultaneously.  If a library needs to get both formats, the total cost is likely to approach 2.5 
times the list price.  
 
I suggest that the solution on e-book costs is for libraries to hold firm in negotiations with e-book 
providers.  These cost levels are not viable for most library budgets, and the providers and 
publishers need to know that.  Also, I think that some help may come from new and improved 
consortial discounts for e-books. Stanford’s experience with its consortial purchasing has been 
that there some substantial savings for resources such as databases and particularly e-journals, but 
not as much yet for e-books. 
 
 
Multiple platforms, providers 
 
Let me turn next to the subject of multiple paths for both the acquisition and delivery of e-books.   
The paths are: do-it-yourself digitizing, digitization by third parties of your content,  and using 
commercial e-book services for subscription and purchase.  At Stanford we have engaged in all of 
these.  All offer opportunities for experimentation, innovation, and learning about the acquisition, 
delivery, use, and maintenance of e-book collections, but each brings complexities and additional 
challenges.  
 
 
In-house robotic digitization of books   
 
Let me talk first about our robotic scanner which we acquired in early 2003 from 4DigitalBooks  
((http://www.4digitalbooks.com/) in Switzerland.   Its importance is the serious commitment we 
made to build our capacity to select and then deliver more quickly (compared to previous 
outsourcing or using our slow traditional scanners) digital versions of books in our collections 
that were not otherwise available.  The robotic scanner is innovative technology; our current 
equipment can typically scan 600-800 pages per hour, with 400 dpi grayscale output.   I would be 
delighted to arrange for a demonstration should any of you have the opportunity to visit.   There 
are installations of this technology in Europe, for example at the University of Southampton.   
 
Currently, as other paths for acquiring digitized book content have opened up, the Stanford’s 
robotic scanner has been used for smaller special projects.  Typically, these have involved a 
selection of books for which a subject specialist in the Library has determined that a digitized 
version is needed as soon as possible, and for which copyright restrictions either do not exist or 
the necessary permissions have been secured.   The books also must not be too fragile or in an 
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unusual physical format.  One example of these projects was identifying  and digitizing public 
domain books in our collection with the very highest circulation in recent years and for which 
there was no e-book already available to us from another source.   
 
Delivery to readers of this in-house digitized content consists of full-text searching capabilities 
using a Lucene search engine, and delivering the scanned books for viewing or downloading as 
PDF files.   We have also experimented with integrating such locally scanned content with the e-
book content delivered through one of the commercial providers.  
 
The lessons we have learned from this work include that there are definite advantages to close 
control of deadlines for completion and the quality of output needed.  It is not inexpensive, as we 
estimate the costs at about 20 cents per page, without including amortization of the hardware 
costs.   And, even with the increased scanning rates, we have completed somewhere under 10,000 
books.  
 
 
 
Mass Digitization Projects; e.g., Google Books Library Project 
 
Another model for acquiring e-books is contracting out, or having some other arrangement, for a 
third party to digitize content owned by the Library.  This brings me to the example of the Google 
Books Project, in which Stanford participates. 
  
I need to tell that the agreements Stanford has with Google require strict confidentiality.  
Therefore, unfortunately I cannot discuss the specifics of Stanford’s arrangements and progress 
related to this Project.  I do want to offer some comments based on the public discussion about 
Google.   
 
As I’m sure you know well, the Google Books Library Project has been controversial and much 
debated.  Among the concerns are: 
 

• Risks of relying on any private firm to be given the lead role in selecting, archiving, 
controlling the digitized content 

• Possible limitations on what value-added reuse of these scans can be implemented by 
other parties 

• Google’s approach to copyright issues 
• Privileging U.S. and English language content 
• Quality of the digitized content  

 
Critiques have included that of Jean-Noel Jeanneney, the former President of the Bibliotheque 
Nationale. His critique first appeared in January 2005 and then later, in October 2006 in the 
English version   as “Google and the Myth of Universal Knowledge.”    The debate continues to 
receive attention in the United States mainstream media.   For example, just last month a front 
page New York Times article, “Libraries Shun Deals to Place Books on the Web,” discussed both 
library participation and non-participation in Google Books, and the choice by some to participate 
instead in the Open Content Alliance project fostered by Brewster Kahle’s Internet Archive and 
Yahoo. The Open Content Alliance aims to create an archive of multilingual digitized text and 
multimedia content, and to permit the greatest possible degree of access and reuse consistent with 
rights of content owners.  
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Some critics have also pointed out concerns about the quality of the Google books product.  For 
example, one recent critic is Paul Duguid of the University of California, Berkeley, who 
published   “Inheritance and loss? A Brief Survey of Google Books”   which appeared in the Web 
publication First Monday in August 2007.  
http://www.uic.edu/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/1972/1847 
 
In this review, Duguid subjected Google’s scanned versions of Lawrence Sterne’s “Tristram 
Shandy” to careful quality analysis.   Duguid found, for example, important omissions of pages. 
This included omission of very first page of volume one, thus leaving out the important first word 
of the work. Duguid looked at other instances of Google’s scanning of “Tristram Shandy” and 
found further problems.  For example,  Sterne’s original divisions of the book were ignored by 
the Google scanning and conversely new divisions were introduced by that process.   
 
Duguid suggests these and other errors can seriously affect the content and meaning of the 
original texts.   He concludes that “transferring any complex communicative artifacts between 
generations of technology is always likely to be more problematic than automatic.”    
 
Commercial e-book delivery services  
 
There are many publisher and aggregator e-book services, but in the interest of time I will limit 
my comments to comparing briefly two major aggregators with which I am familiar,  ebrary and 
MyiLibrary.   I offer a few details about these services to help illustrate the current challenges of 
e-book delivery platforms. 
 
Common factors between ebrary and MyiLibrary: 
  

• E-book content from many subject areas and publishers 
• Full text searching 
• Unlimited viewing of content online 
• Prohibition against downloading (reader who wants a book, or even just a chapter to read 

off-line cannot be accommodated)  
 
Differences between the two include: 
 

• MyiLibrary is more single page centric, as each page is a separate file, thus not allowing 
for command to print  range of pages; ebrary page flow allows such commands within 
prescribed limits 

• MyiLibrary reader requires no special plug-in software (but at cost of being “works best 
in Internet Explorer”), while ebrary requires installation of browser-specific plug-ins 

 
• Ebrary at the moment appears further along on new reader functionality development, 

with a brand new Java-based reader. 
• Technology requirements for the user will probably be higher on ebrary, since new reader 

requires very latest version of Java; for Apple computers, this will require upgrading to 
the very latest operating system (Leopard, released only last month); continuing old 
reader software for some time will offer an alternative, but without the new 
enhancements. 

• Ebrary’s delivery environment of available content is separate from commercial 
presentation of the company, whereas MyiLibrary currently combines both aspects, thus 
more often leading to unavailable content links.  
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From using these services, what can we conclude about future solutions?   Some suggestions 
include: 
 

• Tell the aggregators and publishers what readers want improved about the existing 
services (such as ability to download for off line use).  Aggregators themselves need help 
in their negotiations with publishers, since many restrictions are due to publisher 
concerns about the security of their content.  As the customer, we must convey what is 
needed. 

• Encourage competition in developing new functionality; if ebrary’s new Java-based 
reader turns out to be a significant improvement, then let other providers know that. 

• When buying e-books from a provider, work for licensing arrangements that allow for 
innovative uses of the content, for switching that purchased content to other platforms 
without having to re-purchase the same content. 

 
 

Reader needs – forthcoming enhanced uses of e-books 
 
This last point leads me to my final two topics – future innovative uses of e-book content, and 
how the groundwork might be prepared for this by the licensing arrangements we negotiate. 
 
First, the enhanced uses.   Some of the most interesting questions are in this area.  
How will e-books provide functionality not possible through the printed book?  We are seeing 
some of this with certain enhancements such as electronic bookmarking, linking of citations to 
external sources, and so forth.   What about other possible uses of e-books that go even further 
beyond what can be offered by the printed text?    For example, researchers might use text or data 
mining to study cross-disciplinary research patterns, looking for “anomalies”, i.e. intersection of 
research results in such seemingly disparate disciplines as biology and political science.  
Researchers may want to construct representations of geographical locations of the plots in 
novels.  Another example is stylometrics, with its statistical analysis of text to investigate 
disputed authorship or historical changes in style.  These are just a couple of quick examples, and 
I’m sure that others here at the Conference have other examples.  
 
What is a possible solution here? How can we best insure that the e-book content we acquire will 
be available to our readers for the forthcoming, often still unknown, expanded uses of e-books?   
 
Ownership, perpetual access terms  
 
One solution is to improve the rights associated with perpetual access and ownership of digital 
content.  When we purchase books - and journals - in the printed environment, we know that we 
have ownership of that material and what this means.   How does this translate for digital content? 
 
Perpetual access in licenses typically is some form of guarantee that content a library has 
acquired (through subscription or purchase) will continue to be accessible through the particular 
provider.  If that provider can no longer provide access, then usually there is a provision that a 
copy of the digital content will be given to the library, which then needs to figure out how to 
provide user access.  This is risky for the library. I describe this as the “vendor will remember to 
send you a copy of the data as the vendor is also possibly turning out the lights on its business.”  
Agreements to deposit the data with a third party decrease that risk somewhat.   
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A major future problem with such perpetual access is that the library does not have the right to 
switch the digital content to new and improved platforms.   Suppose that you acquire books from 
ebrary; some years later ebrary is still providing access for your users, but you want to switch that 
access to perhaps MyiLibrary because they have developed new and unique functionality.   Or, 
vice versa, MyiLibrary to ebrary switch.  Or to a new provider who does not even exist today. 
You will not be able to do so without most likely having to re-acquire the same content through 
the new provider, and pay again.   
 
If the e-book access is through a subscription only, then such changes might be relatively easy.  
However, there appears to be a definite trend among many publishers to offer their books only 
through purchase.  For example, some thousands of titles have already been withdrawn from 
ebrary subscriptions, and are now still offered through ebrary but only through purchase, due to 
new publisher agreements. 
 
I want to propose that the emphasis should be on the ownership of the e-books we need for the 
long term, and that we must make certain that we have adequate rights associated with that 
ownership.   Those rights must be such that we can make the content available to our users, 
including future expanded uses, without having to re-purchase the same content.   
 
So, what should we strive to include in our ownership rights? I cannot give you examples from 
actual specific agreements or discussions with publishers and aggregators, since usually these are 
confidential.   But I will present the principles that I believe are important for purchase of content 
from commercial providers, as well as for any agreements to have our own books scanned by 
third parties.  
           
The key principles are the following:   
 

1) Perpetual access rights that recognize the right, for purchased content, for delivery 
through multiple platforms, not just the original platform.  
 
2) Delivery, upon request, of digital copy of purchased files, for storage in a secure 
digital repository.  (Or, to a designated third-party repository, if that is the purchaser’s 
preference, since a library might not have its own repository.  Note that the requirement 
is that copies of the files be delivered upon the library’s request, not only when the 
provider can no longer deliver access.) 
 
3) Permission to copy these digital files to preserve, maintain, update, manage, and keep 
them technologically current.     

 
4) Permission to perform various indexing, searching, text mining and other similar 
processes on the digital copy, for the institution’s authorized users.   
 
5) Agreement that any local hosting by the library will not mean loss of any permissions 

available under the provider’s own hosting.  
 
These points will undoubtedly need to be negotiated and refined to suit the needs of particular 
libraries and providers.   The situation is obviously more complex when an aggregator is reselling 
content from various publishers, as agreements will need to be worked out among the library, 
aggregator, and publisher.  
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In Closing  
 
Success in our efforts to strengthen how ownership and perpetual access are defined in our 
acquisition of e-books will help assure that we address future evolving reader needs for e-book 
functionality and allow for new uses of e-books in learning.    Strengthening ownership and 
perpetual access rights is an area in which librarians should  have influence.  We should avoid 
accepting agreements that impose too many restrictions on our ownership rights.  
 
We need to own the content, to be able to switch it among various delivery platforms if needed, in 
order to enable various modes of learning and research, including ones we may not even know 
about today.   
 
Thank you and I look forward to hearing your ideas on ways in which we can work together in 
order to make the e-book transition successful.   
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Multimedia repositories in learning and teaching – lessons from the MIDESS Project

Michael Emly & Stephen Charles
University of Leeds

Abstract

The MIDESS project brought together 4 UK universities to explore the management of digitised
content through the development of a digital repository infrastructure. The project focused on
multimedia materials in particular and looked at how support can be provided for their use in a
learning and research context and how resources can be shared both within and between
institutions.

Three repositories were implemented, using Fedora, DSpace and DigiTool respectively.
Material suitable for ingest was identified and the dialogue with academic partners in each
institution helped clarify not only the complexity of the interactions required but also the value
of the repository in supporting learning, teaching and research. Having established a repository
platform within each institution, the project then explored how multimedia content could be
exchanged and shared between the repositories, using OAI-PMH and METS as transport
mechanisms.

This paper will summarise the project’s main findings. In particular, it will address how a
multimedia repository might fit into the information architecture of the university, the likely
requirements for integration into an inter-institutional or national framework and some of the
obstacles which can impede such integration. Scenarios will be presented illustrating how
student learning can benefit from such a repository within a research-intensive university and
the relationship between the repository and the VLE will be discussed.



Background to the MIDESS Project

In recent years, the ease with which material can be digitised and the comparatively low costs
associated with the necessary equipment has led to an explosion in digitisation projects within
the higher education sector. A number of university libraries in the UK have embarked on
ambitious digitisation programmes, while individual academics have also undertaken
digitisation – often on a piecemeal basis – in support of their teaching and research. There is
also an increasing quantity of material “born digital” to add to this array of digital content.
However the infrastructure for managing this digital content has lagged behind the ability to
create it. In many institutions, such materials tend to be available through unstructured or semi-
structured html pages, or managed through proprietary systems which do not provide for
adequate exposure, sharing or re-use of materials. Issues such as metadata creation and
management, effective searching and retrieval, re-use of content in an e-learning context and
digital preservation are poorly understood and not widely implemented, mainly because there is
no institution-wide facility for the shared management and discovery of this content. VLE’s –
although implemented within most institutions – provide only limited tools, and those targeted
principally at course delivery to students. Many institutions have also set up repositories to
capture research outputs – in particular eprints (preprints and postprints of journal articles and
conference papers published by their staff) – but the focus of these repositories tends to be
narrow and their functionality restricted to what is required for the exposure and exchange of
research papers.

It was within this context that, in 2005, the UK JISC funded the MIDESS Project (with
supplementary funding from the Consortium of University and Research Libraries) as part of
the JISC Digital Repositories Programme. This 2 year project brought together the libraries of
the London School of Economics, University College London, the University of Birmingham
and the University of Leeds to explore the use of repositories for the management of multimedia
content within the HE sector.

The objectives of the project were:
 To create demonstrator repositories at each partner site and populate them with sample

content
 To explore the options for sharing and re-using content between institutions
 To investigate the main IPR issues for this type of content
 To establish appropriate metadata standards for this content and to explore the potential

for using METS and IMS
 To explore the role of the repository within the institutional information architecture
 To investigate how repositories can encourage the wider exposure and sharing of

content across institutions through metadata harvesting services.

In short, the project set out to create a set of suitable platforms, populated with content, in order
to examine the issues and validity of implementing full digital content management services
within each institution and the potential for sharing and re-use of content between institutions.

Project Workplan

The workplan envisaged delivering these objectives via a set of inter-related work-packages.
Six of these work-packages consisted of a series of specifications setting out the key
requirements for the implementation of the actual repositories, based on the local needs at each
of the partner sites. These documents were as follows:

 User requirements specification
 Functional and technical requirements specification
 Metadata requirements specification
 Digital preservation requirements specification



 Requirements for integration with enterprise infrastructure
 IPR and multimedia requirements specification

A further work-package allowed for the implementation of the repository systems and for their
population with sample content. This provided the infrastructure on which two further work-
packages could carry out an in-depth investigation of the possibilities for content sharing and re-
use:

 Resource discovery and shared services
 Metadata harvesting services

Finally, an evaluation work-package assessed the lessons learnt throughout the project and
compared the original specifications to the final outcomes.

The outputs from each of the work-packages, together with other supporting documentation, are
available from the project web-site1. This paper will focus in detail on how a multimedia
repository can support student learning within a research-intensive university, how the
repository might fit into the information architecture of the university and the relationship with
the VLE. Possible drivers for integration into an inter-institutional or national framework will
also be discussed, along with some of the obstacles which can impede such integration.

Repository Infrastructure

After undertaking an initial joint evaluation of repository software, three of the partner
institutions selected a software platform for implementation and began to identify suitable
content for loading.

At the University of Birmingham, the project provided an opportunity to create a pilot
institutional repository and thereby explore the long-term requirements and issues. Support for
open standards was seen as essential, and there was particular interest both in storing and
making available the outputs from the Library’s digitisation programme and also in holding
learning objects which could then be made available through a VLE. DSpace was selected as an
open-source product which fitted well into the existing technical infrastructure at Birmingham.
Sample files in various formats were loaded, including digitised images derived from the
University coin collection, playscripts, maps and video. An attempt was also made to load
learning objects, complete with IMS/LOM metadata. However the facilities for metadata
handling within DSpace did not make this a viable option.

The London School of Economics (LSE) chose to install Fedora, another open-source product.
Fedora seemed to offer a powerful and very flexible structure within which to hold digital
objects, together with multiple metadata datastreams where required. It also offered support for
METS, for version management and for a wide range of protocols which offered the possibility
of easy integration into the broader information architecture. LSE concentrated on migrating
two major collections into Fedora: one comprised archival photographs associated with
Malinowksi’s ethnographical fieldwork, the other a collection of digitised recordings of
television programmes to support learning and teaching within the institution. In both cases,
rich metadata was available in an external database, and METS was used to create a datastream
for ingest into Fedora.

Unlike Birmingham and the LSE, the University of Leeds had secured additional funding in
order to establish a multimedia repository service for the University. This permitted installation
of a commercial product, offering the advantage of richer in-built functionality, including a
fully-developed interface to support resource discovery. Endeavour Curator was selected
because of its easy-to-use public interface and its support for a wide range of metadata standards
including MODS and METS. In the event, both Endeavour and the rival software company Ex-
Libris were purchased by a private equity company late in 2006. As a result, development work
on the Curator platform ceased and Leeds was obliged to migrate to DigiTool in the first half of
2007. This had a severe impact on project timescales, and delayed the loading of live data;



however a wide selection of test data – digitised images, audio and video files - was
successfully loaded into both Curator and DigiTool.

Resource discovery and resource sharing

With repositories established and populated with multimedia materials within 3 different
institutions, the MIDESS Project was in a position to explore how such materials could be
shared and re-used within an inter-institutional context. Work focused in particular on the
possible use of the OAI-PMH protocol for resource-sharing and on the use of METS as a
possible transport mechanism. On both counts, the experience was unfortunately somewhat
negative.

Since OAI-PMH is an established protocol and widely deployed for metadata harvesting across
many platforms, it was a surprise that only half of the software platforms deployed within the
MIDESS project provided an implementation of the protocol which exposed adequate metadata
for harvesting. One fundamental issue was that the oai_dc records harvested from Endeavor
Curator and from Fedora did not include the oai_dc:identifier element which would normally
contain a URL linking back to the originating repository so that the user can access the digital
object. Without such a link, the user who searches an aggregator service or portal and discovers
the existence of a relevant object is obliged to navigate to the holding repository and initiate a
new search there in order to access or use the object. This constitutes a significant impediment
to effective exploitation of the underlying architecture.

Further and more complex issues were encountered for those objects whose associated metadata
was held in a schema other than simple Dublín Core. This can be explained most simply by
describing how Endeavour Curator handles harvesting in this case. For each metadata schema
in the system (including qualified Dublin Core), a mapping file is created which maps each
element containing data to be harvested onto an appropriate element in the oai_dc schema. For
example, the qualified Dublin Core element Date Created (dcterms:created) would normally be
mapped onto oai_dc:date. In this way, full metadata can be made available for harvesting
regardless of schema with relatively little effort. However in the case of DSpace, the project
found that many records were harvested with only title, format, type and language elements
present even though the internal qualified Dublin Core record was rich in metadata. It is
technically possible in DSpace to expose additional metadata schemas over the oai channel but
this would require the creation / modification of multiple internal modules of the DSpace
software. This issue of mapping between metadata schemas has proved less troublesome for
eprint repositories, which tend to contain fairly homgeneous objects and with metadata
commonly encoded in Dublin Core or qualified Dublin Core. For multimedia repositories as in
the MIDESS Project, the issue is more problematic: the varied nature of the objects leads to a
much wider range of metadata schemas including MODS, EAD, MARCXML and locally-
tailored variants of qualified Dublin Core, and customisable mappings are essential if key
metadata elements are not to be lost in harvesting.

The MIDESS Project wished to go beyond resource discovery and explore how digital objects
could be shared and re-used within a cross-institutional context. METS (Metadata Encoding
and Transmission Standard) was designed to facilitate the interoperable exchange of digital
materials between institutions2 and LSE had successfully used METS to create ingest packages
for Fedora. However at an early stage, it was discovered that a METS file exported from
DSpace would not load into Fedora – the format of a METS object exported from DSpace
differed substantially from those created by LSE for local ingest. Software from the JISC
Repository Bridge project3 – who had encountered the same problem - was installed, but
without success. Initial attempts to load the same METS object into DigiTool also failed.
However, it was possible to isolate the problem to a few key areas of incompatibility with
DigiTool, and after manual editing of the METS object, a successful ingest resulted. One key
edit was to remove the entire section containing administrative metadata (the amdSec element),



where the lack of common metadata standards between DSpace and DigiTool was clearly a
problem – in particular the fact that DSpace encoded a text string in base64 format. Although
both simple and complex digital objects could be transferred, upon condition of this manual
intervention, such a procedure is clearly impractical in an operational context. A secondary
problem was also identified concerning the metadata formats embedded in the METS object.
For the object to transfer successfully, it is clearly essential that the ingesting system should be
able to handle all the metadata schemas present within the METS object (not only those relating
to descriptive metadata, but also those for administrative and technical metadata).

There is, then, a clear need for interoperability standards to be developed and agreed in this area
too. METS provides little more than a broad structure for packaging digital objects, complete
with their metadata. Significant investment is required to develop a range of application
profiles which will facilitate data exchange between different systems. Equally, repository
software must recognise and be able to handle those application profiles, preferably with some
degree of tolerance so that – at least under some circumstances - the inability to handle one
particular schema or feature within the METS record might generate a “warning” rather than a
complete failure to process the object.

The role of repositories in supporting learning and teaching

In the course of the project, there was substantial engagement with academic staff in all three
institutions. This focused not only on the different types of material held locally or centrally
within the institution which might appropriately be housed within the repository but also on
how those academics saw the repository service functioning, how it could support learning,
teaching and research within the institution, and the broader framework within which it needed
to be integrated.

Academics were very clear that their own research benefits, and often relies on, access to digital
materials in a number of formats, including images and audio and video materials or, in other
disciplines, datasets derived from experimental procedures. In many cases, these represent the
primary resource on which their research is based. Working within a research-intensive
university, which aims to translate excellence in research and scholarship into learning
opportunities for students, it can be important to expose students to these primary materials.
This is indeed what already occurs with many print-based and textual sources, which are
available through the university library and through access to electronic journals.

As blended learning becomes the norm for many university modules, academics therefore wish
to pull in illustrations from the primary materials which underpin their own research.
Sometimes these will be repackaged with commentary or other material into learning objects
and stored in the VLE. But more commonly, it suffices to show 3 or 4 images or a short clip
from a video in the course of a lecture by way of example, and then link to these - or to a wider
set of examples - from within the VLE.

For both these scenarios –the desire to expose students to a “library” of digital objects to
encourage student-centred independent learning and the use of specified digital objects to
support learning and teaching – the repository infrastructure provides a strategic way forward.

At Leeds, an example of this approach is in the School of Fine Art where an academic has built
up a collection of slides of art and cultural objects from SouthEast Asia, representing one of the
primary sources on which their academic research is based. Some of this material is digitised,
but the images are only readily available to that one individual academic. There is a need to
digitise all this material and make it available to students via the repository so that they can
browse it and base their own work on a rich collection of appropriate images.



Similar needs have been expressed by academics from a large number of other schools
including Medicine, English, Music, Education, Healthcare and Modern Languages and all
these have identified relevant material which they are keen to put into a centrally supported
service. Potential applications are as diverse as pathology slides, dance videos, political
speeches, English dialect recordings and photographs of historical scientific equipment as well
as a wide variety of textual materials and their modern podcast equivalents.

Although over-simplified, Figure 1 presents something of the vision which emerges – where the
repository provides access to a rich collection of digital objects to support independent learning,
in the same way that the Library does for non-digital formats.

Figure 1. How a repository can support independent, research-led learning

The discussion so far has focused on the place of a single institutional repository within the
broader architecture. However in reality, the situation is more complex. Firstly, the University
of Leeds already has an operational repository for research outputs (mainly articles), using the
Eprints platform. Clearly the information architecture must integrate both repositories in a way
which does not confuse the end-user. It may be that the federated search portal can provide the
necessary integration for most purposes. An alternative which is being actively considered
would be to use the OAI-PMH protocol to harvest metadata from all repositories (and possibly
other data sources such as the VLE as well) into a single searchable silo.

A somewhat different scenario has arisen within the Faculty of Medicine, which is a partner in
the ALPS CETL (part of a national network of Centres for Excellence in Teaching and Learning
and with a particular focus on Assessment and Learning in Practice Settings)4. Most medical
and healthcare students are required to spend extended periods in a clinical setting, often at
some distance from their home university. The ALPS CETL is working in partnership with the
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local health services, practice networks and professional bodies to improve student knowledge
and skills and ensure a good fit with the professional environment within which these students
will work once qualified.

ALPS staff have been working with the MIDESS project to investigate the storage of their
learning objects / digital material in the DigiTool repository at Leeds University. This material
needs to be restricted to ALPS members across the partner institutions because of its potentially
sensitive nature. The material will consist primarily of image and video content captured on
mobile devices by staff or students on clinical placement within the National Health Service,
which is later used for training purposes by other medical staff and medical students. Although
no sensitive medical material will be displayed for the ALPS pilot, there is the potential that
material unsuitable for open access could be stored in the repository and that this material may
need to be shared. This material will therefore need to be restricted to authorised users from
among the ALPS partners and authentication will be provided via Shibboleth5.

The ALPS information architecture is particularly complex for a number of reasons:
 The ALPS-CETL is a collaborative programme between five independent higher

education institutions, each with its own infrastructure.
 Staff and students additionally require access to resources available through the

National Health Service, particularly those included within the content management
platform being developed for the NHS using EMC Documentum

 Staff working within the project framework would potentially benefit from access to
learning objects created in other HE institutions or available through national services
such as JORUM6

Figure 2 shows the IT architecture of the ALPS project – centred on the staff member or student
working within the framework of the VLE of their home institution. Material captured from
mobile devices is passed into the VLE and/or the university repository. Equally, the various
repositories provide a rich information backdrop to directly support student learning.
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Figure 2. ALPS IT architecture (courtesy of the ALPS CETL)



Interaction between the Repository and the VLE

The two scenarios described have broad acceptance within the relevant communities and
provide a convincing – if somewhat oversimplified - architecture from the student perspective.
However, the academics operating within this environment would need to undertake certain
“maintenance” functions which involve a degree of interaction or integration between the VLE
and the repository. As a minimum, it is necessary to have functionality which permits a VLE
module administrator to:

 Create a link from the VLE to a specific object or collection within the repository.
 Create a link from the VLE to a search box within the repository into which the student

can then enter criteria for the repository search.
 Pass a specific search string from the VLE as a search term for the repository (pre-

defined search).

Whereas the Curator system included a VLE integration module (compatible with both
BlackBoard and WebCT) which permitted seamless execution of these functions, DigiTool at
present has no similar functionality. It is possible to use the VLE and DigiTool APIs to
replicate this, but there is no such facility built-in. In particular, the DigiTool resource
discovery interface does not offer a straightforward way of establishing the permanent URL for
a specific object or collection.

Further issues arise when considering re-purposing of objects held in the repository, for
example the incorporation of a digital object such as an image or video file within a new
learning object. For this to occur, the academic must be able to access and transfer into a
different environment (such as the VLE or RELOAD) the actual file or files which constitute
the original digital object. However, the public interface to many repository systems is
designed solely for access by the end-user, and typically launches an application which will
permit the object to be viewed or otherwise used; there is generally no way of bypassing this in
order to access the raw datastream. This is a clear limitation in DigiTool. By contrast, within
Fedora, download is possible provided that access is given to the “item index” as well as the
“dissemination index”.

Additionally, none of the software platforms used within the MIDESS Project offered any
specific support for holding learning objects within the repository. Support for IMS-CP and/or
SCORM would be essential if it is desired to fully integrate a repository and a VLE so that
learning objects can be flexibly transferred and exchanged between the two environments.
There are indeed repository software platforms which offer such functionality, but they are
typically designed for this specific purpose and, while offering full support for IMS and
SCORM, fail to provide the functionality which is required in a more generic multimedia
repository (e.g. support for metadata schemas and other standards in common use within the
library/museum/archives domain). A further difference is that learning objects tend to have a
fairly limited life-span whereas long-term access, secure storage and preservation are major
considerations for repositories holding multimedia or cultural objects. This difference in
purpose has led to differentiated products and currently forces a stark choice on those wishing to
implement a repository.

One possible solution to this dilemma may be to view the VLE as a mini-repository in its own
right, appropriate for holding complex learning objects for their (limited) lifetime while
individual digital objects (which may in some cases become the raw building blocks for a
learning object) are held in an external repository which can offer functionality appropriate for
long-term storage and use. This might also provide a way of addressing another issue, namely
the need within some contexts to maintain dynamic collections of digital objects, either because
the lecturer needs to update the object at frequent intervals, or in scenarios where students are
themselves invited to contribute digital objects for viewing and use by their peers, as can occur
within the ALPS project previously discussed.



Creating a national framework

From the work of the MIDESS Project, it is quite clear that users need and expect an integrated
framework for resource discovery of digital objects, one which is capable not only of providing
access to resources held locally, but also of identifying relevant objects held elsewhere within
the professional, regional or national/international community. This probably seems obvious
within the context of academic research, but our work suggests that it is necessary at all levels
of tertiary education if students and other learners are to receive a rich and relevant learning
experience. This conclusion should not be a surprise to either information or educational
professionals when we see so many students using Google to leverage online information
wherever it resides. This paper will therefore conclude by considering some of the key building
blocks for the framework required.

With multiple repositories, even perhaps within a single institution, cross-searching and/or
aggregation of content is clearly a key factor. Experience of implementing Z39.50 to permit
cross-searching of OPACs within the Library community suggests that cross-searching can be
very effective with a small number of compatible targets, but that aggregation of records within
a single database provides the best solution where a larger number of data sources needs to be
searched. Within the repository community OAI-PMH provides a mechanism for such
aggregation, and there are several successful deployments in place. Within the United Kingdom,
JISC has funded a service Intute Repository Search7 which provides a single point of access to
over 80 institutional repositories. The content available currently consists mainly of academic
research papers, reflecting the predominant content of university repositories at this time, but
there is no reason why the scope should not broaden in line with repository content. A similar
service exists for the Netherlands8 and various other countries/user communities, while the
DRIVER Project9 is attempting to prototype a pan-European aggregation of research materials.
Of equal interest is the Nereus service10 which offers an integrated portal to multiple
information services relevant to economists, including institutional repositories, library
catalogues and bibliographic databases. Again, OAI-PMH is used to harvest from the
repositories; significantly, a “converter layer” is used to ensure compatibility between the
various data sources.

The experience of the MIDESS Project suggests that the level of interoperability which can be
achieved via OAI-PMH is not always as good as these successful implementations might
suggest. Firstly, it is bizarre that not all software offering a data provider service via OAI-PMH
includes in the metadata to be harvested a URL permitting direct access to either the digital
object or to its metadata record within that repository. Absence of this element presents a major
barrier to seamless access for the end-user. Secondly, support for harvesting specific subsets or
collections within the repository and compatibility with access restrictions enforced through the
native resource discovery interface are often poorly implemented. However of greatest
significance for resource discovery is the poor handling of metadata held in schemas other than
simple Dublin Core, resulting in inadequate metadata exposed for harvesting by some software
platforms. The facility to map between metadata schemas is essential for effective harvesting.

Within specific user communities, much can be achieved by the adoption of common standards.
However, it would be extremely useful to agree minimum standards and expectations for
metadata harvesting if broader interoperability is to be achieved; and equally, these standards
need to be embedded within the core functionality of all software platforms. If such standards
could extend to the actual delivery of the identified resource – and this is an objective of the
OAI-ORE Project11 – then so much the better.

Conclusions

In conclusion, the work already undertaken on repositories has yielded some understanding of
the architecture and level of service required and some working models which suggest how



these may be achieved. Within the narrower field of eprints archives, there is indeed much
experience to draw on. However, as repositories are becoming more established, they are also
broadening their scope. They are now being used to manage material in a wide range of formats
and for a variety of purposes – and this trend will increase as institutions realise the importance
and value of their digital assets.

It is essential therefore that individual higher education institutions adopt a proactive approach
to these developments, implementing appropriate repository solutions and embedding them
within a broader information architecture which allows both students and staff to discover and
access the information which they require, regardless of its format. Key interactions between
the repository and the Library Catalogue, Portals and the VLE need to be addressed, but these
should be considered within the context of broader information provision. Various protocols
such as Z39.50, SRU/SRW and OAI-PMH are available to enable cross-platform resource
discovery. Even so, the implementation of connecting services can often be difficult and only
partial. However the sector is investing substantially in service integration and we would expect
substantial progress to be made in this area at the same time that repository software matures
and provides the functionality necessary for such integration. Such developments will need to
encompass a broad range of issues, including authentication and authorisation.

At a national level, an informed and cohesive approach is required which will facilitate resource
discovery across these local repositories by establishing aggregator gateways (what OAI-PMH
calls service providers). In some countries, the initiative will probably come from the national
library; in others a different national agency, a single institution or a consortium may take the
lead. Finally, at an international level it is imperative that this shared vision should lead to
effective action to improve interoperability through agreed standards and application profiles,
alongside a commitment by developers – both open source and commercial – to delivering
compliance in the major software platforms.
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Summary 

The Koninklijke Bibliotheek (KB)1, the national library of the Netherlands, has restructured its 
complete data infrastructure during the last two years. The architecture is now based on international 
standards like DC(X), MPEG21-DIDL, OAI-PMH, SRU. The implementation of the basic 
components is completed and the larger collections are available via the new infrastructure. 
 This new architecture has many advantages, two of the most important are:  
- that the (meta)data can be accessed from outside the KB, without knowledge about the KB’s 
infrastructure;  
- that the entire architecture is much better maintainable because of its simple and standardized 
construction than the former, more fragmented infrastructure. 
Due to large scale digitization projects, KB’s data will increase drastically over the next few years. 
The KB is therefore still working on the parallel restructuring of hardware (storage) and software 
(search engines, databases). 
 
The KB’s next step will be to create new services on top of the new data infrastructure and to 
stimulate the use of our data in already existing services outside our own library. 
The shift in focus from the traditional physical library activities to an increasingly virtual oriented 
presentation calls for a thorough reconsideration of the library’s position in the information chain. The 
renewal of the data infrastructure is part of this process, the purpose being to explore and facilitate 
new ways of interaction between the user and the information. 
 

 

 

Introduction 

The Koninklijke Bibliotheek (KB), the national library of the Netherlands manages a relatively large 

collection of printed materials, an electronic deposit-collection and precious collections of old, curious 

or unique documents and manuscripts. Apart from the later category, these collections can primarily 

be seen as pieces of information; the physical object itself is only of secondary importance. 

Information in physical form limits access and use, compared to its digital sibling. Digitization is, 
                                                 
1 www.kb.nl
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therefore, the best way to facilitate access to printed information for future users, and the best way to 

ensure that knowledge from the past can and will be used over time.  

 

The KB is situated in the Hague, a city which does not have a university. This implies that the KB’s 

his trend has been growing over the last decades, even before the internet took such an enormous 

he KB not only digitizes information to serve its own user groups. A second goal is to ensure that our 

                                                

main user group, researchers, will have to travel to visit the library, mostly to gain access to our 

special collections. The general public, however, seeking information or interested in Dutch culture, 

history and society, will probably first visit a local, public library, seeking out the KB only as a last 

resort. Although the KB puts much effort into making the library an attractive place of study and 

meeting place for researchers, users will only visit us if absolutely necessary, for instance to look up 

copies of our deposit collection or other the unique parts of the collection. 

 

T

flight. Before, interlibrary loan (ILL) and document delivery were the means for the KB to bring the 

information it collected to the remote user. Digitization has, of course, largely replaced ILL and other 

forms of physical information transport. Some major internet companies are currently undertaking 

enormous digitization activities, on their own or in co-operation with libraries. An important task for 

university and national libraries from minor cultures is to guard that their scientific and cultural 

heritage will not be overlooked but remains incorporated in the global flow of digital information. 

Although the Netherlands is a country with a very high internet penetration, Dutch will always remain 

a niche language compared to countries with English or Chinese as their mother tongue. Yet it is an 

interesting niche. Dutch history, culture and science are closely intertwined with the history and 

culture of many other countries in Europe and the rest of the world. The same is true for most of the 

smaller countries in Europe. Globalisation is nothing new, it is of all times. Only the scale differs. 

 

T

information is part of a European and even a global information environment. Our mission is to grant 

any citizen and researcher2 free access to the available information, restricted only by possible 

demands of the author, and, moreover, to provide him with the opportunity to manage and use this 

information in any way he sees fit. This calls for an open system and a set of simple standards for our 

data. This may seem obvious, but the process of change in this hybrid world of independent parties, 

different strategic goals and sometimes long-lasting customs has proven to be no sinecure.  

 

 
2 An interesting report about the value of digital cultural heritage resources for the humanities, with 
recommendations for the building of a common infrastructure was published by the American Council of 
Learned Societies (Our cultural Commonwealth) in July 2006: 
www.acls.org/cyberinfrastructure/acls.ci.report.pdf
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Renewal of the data infrastructure3

Change takes place by convincing people in charge, by gaining support for ideas, and by finding early 

adaptors. But without a working example or prototype it is hard to show possibilities and potentials. In 

2001 the KB joined the European Commission funded TEL-project, which has now become The 

European Library4 and may become part of the European Digital Library in the near future. The 

European Library, a CENL5-product, is developed and hosted by the KB and as such the KB was one 

of its founding partners. By being a co-creator of TEL, the small group of early adaptors in the KB 

learned how to open up data in a standardized way and how to bring together data from different 

repositories. But even in TEL only part of the ideas how to best serve information-seekers could be 

realised. Many of these ideas have become generally accepted only a few years later, especially in 

Web 2.0 applications. The KB, forerunner in TEL, stored its metadata in several different legacy 

systems in 2004. It was able to provide data to The European Library, but in a rather inefficient and 

performance-reducing way. There was an XML-database in place for parts of the data, but with 

several different schemas. Besides this hybrid XML database data was also stored in Access, DBtext 

and other database systems. Such a fragmented infrastructure is not uncommon to most libraries, 

archives and museums. 

 

In 2005 the KB started a project to renew the complete data architecture, based on the same 

philosophy as the TEL-architecture. The infrastructure was to be service oriented, which means it 

consists of relatively independent elements that communicate by standard protocols. There were two 

main reasons for rebuilding the infrastructure. The first was the accumulating maintenance effort 

needed for all those different infrastructures. The other and most important reason was the need for a 

data infrastructure on which a service infrastructure could be developed needed for the future of the 

national library as part of the world-wide information area6. 

The new infrastructure is there to support services and end users, not for administrative or managerial 

purposes. The data itself is created and maintained in databases designed for that special purpose, 

although we try to limit the amount of local source databases.  

 

The architecture for this new data infrastructure is based on the following principles: 

- if available, a standard is used; preferably standards that are commonly accepted by more 

parties then the library world alone; 

                                                 
3 Relevant documents are published on: research.kb.nl (only part of the information is in English) 
4 www.theeuropeanlibrary.org
5 CENL: Conference of European National Libraries: www.nlib.ee/cenl/
6 Veen, Theo van. Renewing the Information Infrastructure of the Koninklijke Bibliotheek. In: Dlib, March 2005: 
www.dlib.org/dlib/march05/vanveen/03vanveen.html
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- a simple standard is preferred above a complex standard, and the standards chosen should be 

flexible and extendable, without compromising the standard itself; so in principle any desired 

functionality can be supported; 

- all metadata in the KB must be searchable in one action; 

- access to data and services is via http to facilitate web 2.0 functionality; 

- any end user service (website) must have the opportunity to use data originally created for an 

other service; any service from an other party must be able to use the KB-data in the same way 

we use it ourselves; 

- any party outside the KB wishing to make use of our data must be able to do so without 

knowledge of the internal organisation of the data and without requiring support from our IT 

department other than the URL to access the SRU-service for search and retrieval. 

 

These are the standards7 currently in use: 

- Dublin Core terms as data-format, expressed in XML, with extensions for extra functionality 

- MPEG21 DIDL for the description of complex objects (like digitized books) 

- SRU for search and retrieval  

- OAI-MPH for metadata-exchange by harvesting 

 

 
 

                                                 
7 DCMI: dublincore.org/;  MPEG21-DIDL: www.chiariglione.org/mpeg/standards/mpeg-21/mpeg-21.htm, SRU: 
www.loc.gov/standards/sru/ ; OAI: www.openarchives.org/OAI/openarchivesprotocol.html
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The new infrastructure currently contains: 

- the general catalogue: metadata for books, journals, newspapers etc. are created and 

maintained in a nation-wide library cataloguing system and on nearly real-time base converted 

by style sheet transformation to DCX, stored and indexed; 

- the e-Depot: metadata delivered by publishers is automatically converted by style sheet to 

DCX, stored and indexed; 

- Memory of the Netherlands (the national digitization programme for museums, archives and 

libraries): metadata is converted to DCX by hand, stored and indexed; structural metadata is 

created semi-automatically; 

- A number of large digitization-projects the KB has started, will result in nearly 20 million 

full-text records within 7 to 10 years: metadata is created directly in DCX and structural 

metadata in MPEG21. Some of the projects already use the new system to store their 

metadata. 

 

The total amount of metadata in the database today is 13 million records. The new infrastructure must 

be highly scalable to store and process all the newly created data. The central index is an important 

link in the process of  granting access to this data. The KB is currently trying to answer the question 

whether it is wisest to upgrade the present search engine or to install a new one. This is an urgent 

matter, because the performance of the search engine is expected by users to match the Google-

performance. The KB’s search engine has to process not only millions of metadata records but also 

millions of full text records. It must provide faceted searching and has to support complex queries. 

This is the real challenge: a library nowadays needs to perform traditional tasks like lending, 

conservation, providing information by telephone etc., but next to this, it needs to support a variety of 

services on the internet, built by ourselves or others. To execute both activities is the most challenging 

task for the coming decade, especially for a library that is not directly connected to a physical user 

community like a university.  

 

The use of Dublin Core to offer access to metadata ran into some resistance within the KB. A library 

community prefers the traditional MARC-like metadata schemas, which are much more detailed, to 

the 'limited' Dublin Core. By adding extensions to Dublin Core, however, it is possible to provide the 

richness of MARC to support all the needed functionalities. Moreover, a multi-format database is used 

to store descriptions in several formats. This allows for the use of different formats in specific 

environments. The main advantage of the use of Dublin Core as a record schema is that it is seen in 

several sectors as a useful format for data storage, which enhances interoperability between sectors 

and specific data files.  

Paul Doorenbosch. The National Library of the Netherlands in a Changing Information World, 2007 
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Organisational change 

To develop and execute policy for a library part of an information community that is becoming 

increasingly digital takes different skills and other attitudes than are necessary for a physical library. 

The research and development part of digitization and the activities necessary to bring information 

online will change the organisation and the kind of personnel employed in a library. There will be a 

growing need for people with a background in information science, especially in combination with 

skills like (in our case) a scientific study in Dutch history, language technology, knowledge of user 

behaviour on the internet, or internet marketing. It will be necessary to re-evaluate the position of the 

library in the information chain. Will e-publications remain the domain of publishers, or partly shift to 

universities and other communities? Libraries could focus on digitization, storage and providing tools 

and methods for access. Building dedicated interfaces, combining tools and presenting services to end 

users are activities that could be left to user communities or to other parties closer to the public, like 

museums, public libraries, news sites, and individuals. To quote Theo van Veen, data infrastructure 

architect at the KB: 
"Enrichment of information by means of the integration of data originating from different sources under the 
user’s control and, if needed, on the user’s desktop, is the key issue here." 8  
 

This does not imply a library should never act as a publisher or as a vendor of information, but it does 

say something about the intended focus.  

 

This shift in organisation and skills is currently occurring throughout the KB, but is most visible in the 

vast expansion of the R&D Division. This division has grown from 30 to nearly 80 people over the 

last two years, comprising a fourth  of the total amount of personnel at the KB. In this division we 

conduct research in the field of digital preservation to ensure permanent access to our own digital 

resources, but also to attribute to the world-wide quest for knowledge in this area. Furthermore, the 

KB researches the digitization workflow, image-quality, and specifications on text-digitization. The 

KB is partner in CATCH9, a scientific research programme in which heritage institutions and 

                                                 
8 Veen, Theo van. Renewing … [see above]  
9 CATCH (A computer science research programme for Continuous Access to Cultural Heritage): 
[…] Within the framework of this research programme scientifically relevant methods are being developed to 
acquire new fundamental and applied knowledge about IT-bases solutions. […] The CATCH research strategy 
concentrates on three research themes: Semantic Interoperability through metadata, Knowledge enrichment 
through automated analyses and Personalisation through presentation. It focuses on the development of tools and 
methods to speed up the back office processes, i.e. tools and methods that will enable collection managers of the 
cultural heritage institutions to do more in less time and acquire higher qualities. 
In the CATCH programme, interaction between computer science and the cultural heritage is of great 
importance.  […] To support a vivid interaction between the researchers and the prospective users, research 
teams are physically located in the cultural heritage institutions. […] 
(from the fact sheet brochure, 2005) 
The programme is funded by the Netherlands Organisation for Scientific Research Councils for Physical 
Sciences and Humanities, and runs from 2005-2010. 

Paul Doorenbosch. The National Library of the Netherlands in a Changing Information World, 2007 
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information science research groups at Dutch universities work together to develop new tools and 

methods to improve interoperability between heritage collections and to improve searchability and 

accessibility of cultural artefacts. As mentioned earlier, the KB is partner in TEL and EDL projects 

because of the conviction that an integral information space is more than a theoretical possibility. To 

put theory into practice the KB has realised this new data infrastructure to accommodate its own data 

flow based on accepted standards.  

 

Digitization of information 

The KB develops and manages large digitization and preservation programmes, not only to facilitate 

the KB collection, but with a broader view to further development in the entire field of science and 

cultural heritage. The KB’s digitization activities become increasingly important and have a growing 

impact on our resources. Most of the projects are executed with the help of additional grants, but 

maintenance and support of the infrastructure is funded by the yearly government grant. The amount 

of storage is expressed in hundreds of terabytes and in a few years a technical infrastructure must be in 

place that can facilitate these enormous amounts of information. 

The following information will be stored at the KB: 

The metadata and images of the e-Depot10; the system for long term preservation and permanent 

access, already containing over 10 millions of articles from STM-publishers like Elsevier, Springer, 

Sage, Oxford University Press, Taylor and Francis and others. New publications of these publishers 

are continually added. The same system will be used for web archiving purposes. Currently, a pilot 

project is being executed, in which the KB has recently decided to archive (parts) of Dutch websites 

on a regular basis. 

The archival images (TIFF's or JPEG2000) produced by the KB’s digitization projects will also be 

stored in the e-Depot and in the near future the KB will explore the possibilities of expanding the e-

Depot to create an archival storage service for Dutch heritage institutions. 

Digitization of the Dutch Parliamentary Papers. This project (2005-2011) will digitize over 2.5 

millions of pages, the oldest of which date back to 1814. These documents, representing Dutch 

democracy and history, are made available in OCR-ed full-text of very high quality. This is necessary 

because the website will not only serve the general public, but is also designed to be used by members 

of the parliament themselves, by researchers, lawyers and by other parties that will only use the 

information if they can completely rely on it. 

Databank Digital Newspapers. The project (2007-2010) will deliver a databank that contains 8 

millions pages, full-text searchable. Current OCR-techniques yield poor results for newspapers 

because of bound volumes, deteriorating paper and bad printing, though most results will at least 
                                                                                                                                                      
Research subjects are: OCR of handwriting, alignments of thesauri, database enrichment, music information 
retrieval, collections integration, semantic annotation and searching multimedia oral history content, enrichment 
by automated analyses of images and video, automated visual analyses, personalisation in art presentation.  
10 E-Depot: www.kb.nl/dnp/e-depot/dm/dm-en.html
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satisfy the needs of the general public. Currently we heavily invest in R&D to improve the quality of 

OCR software and solutions to meet the requirements of the different scientific communities like 

historians and linguists.11

Dutch Books from the 18th century. This project (2007-2009) will deliver 1.2 million digitized pages. 

Partners in this project are the university libraries of Leiden and Amsterdam. Different typesetting and 

different languages are some of the challenges in making these books available in full text.   

Printed Radio News Bulletins. This project (2007-2008) contains 1.8 million pages, produced with a 

typewriter between 1937 and 1989. The material also contains marks and remarks from the radio 

presenter aiding him to read the text correctly. The texts are information dense. The material would 

gain value if accompanied by news pictures. However, these typed pages are often hard to decipher, 

even by the human eye. 

Preservation scanning: national preservation programme Metamorfoze12. In one or two years time, the 

Dutch national programme for the conservation of printed material is expected to shift from microfilm 

carriers to digital images or texts for preservation purposes. Digitization techniques and digital 

preservation have improved to the extent that they can match preservation standards for some types of 

materials. Besides that, the great advantage of digital copies as opposed to microfilm copies is 

accessibility. We expect to produce ten million pages every year during the coming decade. 

Memory of the Netherlands13: this national digitization programme for museums, archives and 

libraries has resulted in some half a million digital objects and approximately 350 hours of audio and 

video. Each object is stored as a master image in TIFF as well as an access copy. The programme 

started out by providing hands-on aid in organising (and financing) the digitization process at cultural 

heritage institutions. Two years ago the position of Memory of the Netherlands as a national 

programme was reconsidered and the focus shifted to developing services with the digital information 

(for instance for educational purposes). Starting fall this year, further development of the programme 

will be stimulated by handing out grants (again) to finance local digitization projects and related 

services, continuous dissemination of knowledge on digitization methods and standards, and by 

                                                 
11 KB is co-initiator of IMPACT (Improving Access to Text), proposal under the EU 7th Framework Programme. 
[…] With the i2010 vision of a European Digital Library, the EU has launched an ambitious plan for large scale 
digitisation projects transforming Europe's printed heritage into digitally available resources. However lack of 
institutional knowledge and expertise slows down the pace with which this vision can be realised. The state-of-
the-art in OCR performance and machine understanding of the original document is inadequate, especially for 
historical important material with archaic fonts and spellings, newspapers with complex layouts, bound volumes, 
microfilm, typescript. 
[…] The project will let them [i.e. the partners] share their know-how and best practices, develop innovative 
tools to enhance the capabilities of OCR engines and the accessibility of digitised text and lay down the 
foundation for mass-digitisation programmes that will take place over the next decade. This project will facilitate 
a more collaborative approach to mass-digitisation. […] 
(from the summary of the project proposal, 2007) 
12 Metamorfoze: www.kb.nl/menu/conservering-en.html
13 Het Geheugen van Nederland: www.geheugenvannederland.nl/index_en.html (website both in Dutch and 
English) 
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making the Memory infrastructure available to ready digitized collections from other parties. The KB 

continues to promote the digitization of (large) collections in stead of individual objects. 

 

Education 

Although in the past scattered effort was put into the development of digital services for secondary and 

university education, the Memory of the Netherlands-programme is the KB’s first successful coherent 

approach in this area. Secondary education is highly fragmented and therefore hard to reach in an 

efficient way. A few commercial vendors of educational materials control the market for schoolbooks 

and educational methods and they are reluctant to share. When the Memory of the Netherlands was 

started there were only a few, mostly commercial, digital educational applications. Publishers were 

hesitant to develop these applications due to high costs and a short expected life cycle. The 

government that provided our grant, however, demanded that each of the published collections within 

the programme should be accompanied by an educational application. The goal was to stimulate other 

parties to do the same. Nowadays many publishers have incorporated electronic teaching aids in their 

learning methods. This coincides with the fact that infrastructure at schools has much improved and 

teachers have become more familiar with new electronic approaches. The Memory of the Netherlands 

has changed its approach from providing individual educational applications to adding educational 

metadata to individual objects and collection descriptions. This enables teachers, students and 

developers to apply the digitized objects any way they see fit.  

 

Despite the relative success of the educational part of the Memory website, the KB will keep a 

relatively low profile in this kind of activities. The KB aspires to provide information and objects to 

research communities and the general public. We do not have the necessary expertise to provide 

context with every piece of information or make content based applications, with exception of a few 

specific fields, such as book science or actual events. The KB has therefore chosen to focus on 

providing optimal access to its data by means of the open and simple standardized infrastructure, and 

to leave creation of context to others. However, the KB can do more to facilitate users and to develop 

tools that enhance access and integration. One of the ways to do so is to develop standardized web 

services. 

 

Webservices14: a future scenario 

It is likely that users may wish functionality in interfaces they have seen elsewhere and that is 

available as a service. To enable users or providers to choose and combine services a new paradigm is 

needed. If services were to use standard protocols, use standardized data as input, provide standardized 

data as output and were described semantically in a standardized format, it would be possible to 

                                                 
14 Veen, Theo van. Serving Services in WEB 2.0. In: Ariadne, April 2006: www.ariadne.ac.uk/issue47/vanveen/
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develop a common service infrastructure. It would no longer be of any importance who develops and 

maintains a service, because it would use standardized metadata as input and would have standardized 

results as output, which could consequently be used as input for other services. Nowadays it is already 

possible to use standard metadata elements to trigger a service elsewhere; an element recognised as an 

ISBN can be used to find the same item in OCLC's Worldcat or 'amazon.com'; a subject heading can 

trigger thesaurus services from several parties and various knowledge fields. A provider would present 

different services fitting context and user behaviour. The individual user would then be able to 

combine different services and sources in a personalised webpage. This would lead to an information 

infrastructure that gives users complete control over their own working environment by using data and 

services provided by others.   

 

 

Concluding remarks 

The KB’s physical library department will remain an important service for the foreseeable future, 

although even in this sector evolutions in the information society will lead to many changes. The main 

change, however, will affect the library organisation behind the scenes. At the moment, the emphasis 

lies on the digitization of information and, above all, the development of ways to provide access 

through internet services and the development of methods and tools to facilitate the use of the digitized 

information. This requires a continuous adjustment in vision, policy and attitude, next to 

organizational adjustments. And the limited financial means always require sharp focus. World-wide 

access to information seems to remain the prerogative of commercial search engines, so to small 

players like libraries it is essential to focus on their strengths in stead of desiring to compete with these 

large search engines. These strengths can be found in the complementary activities the large parties 

leave unexplored. Herein lays the added value to the user. It is essential to make use of open and 

standardized ways to make information accessible. In this regard, the KB has made an important step 

forward with the introduction of its new information infrastructure. The logical next step will be to 

develop a standardized service architecture in co-operation with other parties active in the information 

area.15

   

 

 

 

                                                 
15 Acknowledgment: I would like to thank Hans Jansen, Theo van Veen and Pauline Bodde for their comments 
on the draft of this paper. 
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From Cultural Heritage to Education: The Role of Metadata 

 
Daniel V. Pitti 

Institute for Advanced Technology in the Humanities 
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I. Introduction 
 
It is a truism to say that computers and network technologies are transforming scholarly 
communication and education. Less obvious than the outward manifestations of this 
transformation are the changing roles and methods of the participants: cultural heritage 
professionals, scholars, educators, and publishers. In the pre-digital world, various 
professional communities each made their contributions through transactions oriented in 
physical media: manuscripts, books, lesson plans, museum objects. Advanced computing 
and communication technologies changed the orientation to what is now called the digital 
object. What was a series of mostly independent contributions by the participants has 
become a continuum in which the methods of previously segregated professional 
communities have become highly interdependent. This has generated an intense interest 
not only in digital objects, but also in the data required to control and use the digital 
objects over time. This control data is commonly called metadata: data about data.  
 
Based on a brief examination of the Latvian cultural treasure, the Dainu skapis, this 
presentation will demonstrate that while the word metadata may be recent, it describes 
methods and practices that are quite traditional. The markup (XML) and database (SQL) 
technologies used in creating, maintaining, and using metadata will be described. 
Different types of metadata also will be reviewed, with a description of what task each 
type accomplishes. Finally, the presentation will examine the cultural heritage continuum 
and the role of metadata, using the work of archivists, curators, and librarians in creating 
the Online Archive of California and the cultural resources in Calisphere, an educational 
site serving the teaching of California history. 
 
II. From Analog to Digital Media1

In the print-oriented analog information environment, the book, journal issue, manuscript, 
or photograph is the object where the cultural heritage professionals, scholars, educators, 
and publishers make their contributions to scholarly communication and education. An 
author creates a manuscript or succession of manuscripts. In the course of doing research, 
long before the author commits her own thoughts to paper, she examines the by-products 
of other people's lives deposited in archives and libraries as evidence and frequently 
consults published materials in the library. After committing her own thoughts to paper, 
she then passes the manuscript to a publisher. The publisher and author may pass the 
manuscript back and forth, revising and editing it. The publisher may circulate the 
manuscript among a scholar-author's peers for evaluation and comment on its worthiness. 
                                                 
1 This section is based on the author’s paper "Settling the Digital Frontier: The Future of Scholarly 
Communication in the Humanities," delivered in April 1995 at the Berkeley Finding Aid Conference. 
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The manuscript and associated records may themselves be given to an archive when the 
author and publisher no longer have use for them.  

The publisher, after editing and designing the book, has it printed and bound. This act 
effectively transfers the work into the public sphere, and the control shifts to the 
published item in all of its copies. The printed and bound book, having received the 
blessing of the scholar's peers, physically embodies the work in a form that is not easily 
or exactly duplicated, thereby reasonably ensuring its authenticity. The publisher then 
publicizes the book, calling both the public's and the librarian's attention to it. The library 
purchases the book and it becomes part of the library's inventory. A copy-cataloger looks 
to see if a copy of the book has already cataloged and the record entered in one of the 
bibliographic utilities. If not, the book is passed along to a cataloger who describes it 
according to a host of rules.  

People who want to read the book borrow it from the library. Only one person at a time 
can borrow it. Anyone else wanting to read the book must either wait for the book to be 
returned to the library or purchase it. This inconvenience makes it acceptable to 
publishers and authors for the library to make a copy of a work available for free. 
Readers, for their part, trust that the work is in fact by the author listed on the title page 
and, perhaps, that it is worth their time because this publisher has a reputation for 
publishing only the very best on the topic.  

As the years go by, the book located on the shelf of a library begins to fall apart. This fact 
is called to the attention of the librarian responsible for preservation. Sometimes the 
preservationist decides to save the work embodied in the book rather than the book itself, 
and so the work is transferred from one physical medium to another (typically from paper 
to film). In other cases, because the medium is itself judged to be an important record of 
human activity, the library employs special measures to save the artifact or book itself, 
transferring it to a secure storage area where patrons can use it in a secure location.  

In the analog information environment, the physical object is the focus or object of our 
activities. As such, it is the subject of various kinds of control that each interested party 
imposes, based on their professional obligations or personal interest. In the networked 
digital world, on the other hand, information is no longer embodied in a physical object. 
Though the information is stored on a physical medium at one or more locations on a 
network, in principle it can be displayed and read anywhere, by anyone, at any time. 
Networked digital information is far less restricted by space and time. The information is 
virtually omnipresent. It is this convenience and total portability that renders the analog 
information culture’s control mechanisms obsolete.  

From this follows the uncertainty and anxiety that we witness among publishers, 
librarians and scholars whenever they meet to discuss the future. How does one protect 
the rights of owners of information when it is so easy and simple to copy and distribute 
information? How can the librarian find and recognize valuable information when all of 
the mechanisms upon which we depend have no analogs in the digital network 
environment? How does the librarian describe, control, and provide access to the 
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information selected? How does the curator preserve digital works, both the digital files 
themselves and the software necessary for rendering the streams of ones and zeroes into 
intelligible forms? How do we provide free and open access to information and at the 
same time ensure that creators and publishers of information are adequately remunerated? 
If we want to charge someone for access to information, how do we control access, and 
collect the money? How do we control the peer review process, and authenticate and 
ensure the accuracy and value of what passes their review?  

Each one of us could easily add to this list, based on our own professional commitments 
and responsibilities. But the list is sufficiently ample to illustrate that cultural heritage 
professionals, scholars, educators, and publishers do not have the control over those 
components of the digital information environment that they need to fulfill their 
responsibilities, make their contributions, and be rewarded. The analog culture, with its 
complicated system of checks and balances, represents the culmination of over 500 years 
of adaptation to changing social, political, economic, and technological forces. The 
complex system of checks and balances has no analog in the digital information 
environment.  

III. Establishing Control of Digital Media 
 
While the analog information culture may be described as a sequence of professional 
activities and information uses that occur largely in isolation from one another, the digital 
information culture is a continuous sequence of events, with the boundaries between 
professional communities, and increasingly between these communities and the users, 
disappearing. It is no longer possible to work in isolation. We are only beginning to 
recognize our new interdependence, to negotiate our changing roles, and to develop the 
methods by which we can work together. 
 
It is essential that we develop methods that will enable us to cooperate in the information 
continuum. Central to these methods are what we call metadata, data that we use to 
exercise control over the information we create, in order to accomplish a wide variety of 
critical objectives. While the term metadata is new, it describes methods and practices 
that are quite traditional. This fact is well demonstrated by the work of Krisjanis Barons, 
the celebrated collector of Latvian folksongs. 
 
The Internet site devoted to the Dainu skapis states that Barons needed a “rigid system” 
or the folksongs that he collected would be “nothing but a heap of paper.”2 He had to 
invent a method for “maintaining the arrangement of the texts.” And a rather large heap it 
would be: some 217,996 items in all. When confronted with the challenge of organizing 
knowledge, he turned to the technology then available. In the first instance, he used 
cigarette paper boxes and adapted his collection medium, paper, to the limits of the 
storage device. Each slip of paper containing an individual folksong measured 3 x 11 cm. 
This size made it possible to stack and arrange the folksongs in the boxes, which were 14 
x 24 cm. This particular system was based as much on economic restrictions as on 
intellectual and technological considerations. Eventually, however, it became apparent 
                                                 
2 http://www.lfk.lv/dainu_skapis_eng.html 

 3



that the depth of the boxes (8.5 cm) made caused problems when sorting through the 
stacks of paper slips, since to retrieve the folksongs at the bottom of the stack he had to 
remove those on the top.  
 
Barons decided on a custom-made solution, employing an outside contractor to solve his 
organization and storage problems. The wood cabinet he had built improved access 
notably, and enabled him to intellectually and physically organize and arrange the slips of 
paper containing the folksongs. The cabinet and the method of arrangement and access 
have much in common with library card catalogs. It is noteworthy that the American 
Library Association approved a standardized cataloguing card in 1877, two years before 
Barons had the cabinet built, although it did not come into widespread usage in the 
United States until the end of the nineteenth century.3 Barons’ cabinet provided for both 
physical storage and the intellectual organization of the collection. 
 
In order to intellectually organize the folksongs, Barons chose a classification system 
based on human activities and life stages celebrated or represented in the folksongs. 
Major categories are subdivided into more specific themes. The classification scheme 
itself demonstrates the importance of family life in Latvia. Weddings seem to occupy an 
especially important place! Because the physical arrangement in the cabinet would 
support only one hierarchical classification, Baron could either duplicate entries to 
provide multiple points of access, as was done in library card catalogs, or provide an 
alternative form of access by means of an additional apparatus. In order to provide 
geographic access to the folksongs, each folksong was given a geographic location 
designation and then an inverted index matched geographic location to the individual 
folksongs distributed in the cabinet according to the primary thematic classification. By 
this means, Barons was able to both provide thematic and geographic access to the 
folksongs. All things considered, Barons’ methodology is quite ingenious. 
 
The methods used to intellectually arrange and provide access to this remarkable 
collection of Latvian folksongs is what we now call metadata. Metadata is nothing more 
than data we use to control information in order to manage, preserve, and use it over time. 
Barons’ methods represent a particularly important subset of metadata, specifically 
metadata employed to provide intellectual control over the data. In modern library 
catalogs, this would be equivalent to subject and geographic classifications.  
 
Following the path of Barons and many others, various professional communities have 
embarked on cooperative efforts to develop metadata standards that will enable them to 
carry out their obligations in the digital environment. The library community was the 
earliest cultural heritage community to develop such standards. Machine-Readable 
Cataloging (MARC) was developed in the 1960s to facilitate exchanging bibliographic 
control information. In the mid-1990s, the archival community developed Encoded 
Archival Description (EAD), a metadata standard designed to provide intellectual or 
descriptive control over archival collections.4 Dublin Core emerged around the same time 
as a general standard for describing resources on the Internet. In the late 1980s, an 
                                                 
3 Karen Coyle, “Catalogs, Card—and Other Anachronisms,” http://www.kcoyle.net/jal1-05.html. 
4 Encoded Archival Description: http://www.loc.gov/ead/ 
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international group of humanities scholars began developing the Text Encoding Initiative 
(TEI) standard for representing texts to facilitate scholarly analysis and interpretation.5 
Beginning in the late 1990s, many other communities increasingly began to realize that 
metadata was essential to accomplishing their goals.  
 
A particularly important metadata standard for the cultural heritage community is the 
Metadata Encoding and Transmission Standard, known as METS. Begun in 2001, METS 
is a standardized method for encoding descriptive, administrative, and structural metadata 
about objects in a digital library. The U.S. Library of Congress serves as the maintenance 
site for METS and the Digital Library Federation is responsible for its ongoing 
development. METS is designed to work with various kinds of metadata developed by 
related communities and at the same time generate and maintain data used to control files, 
as well as the logical structural data needed to interrelate and render files to form a 
coherent digital object.  
 
Each METS instance (or file) has five major sections: Descriptive, Administrative, File 
Section, Structural Map, and Behavior. Both the Descriptive and Administrative sections 
rely on standards developed by other communities. The Descriptive section provides an 
intellectual description of the digital object. Descriptive standards that can be used in this 
section include MARC,6 MODS,7 Dublin Core,8 TEI Header, EAD, VRA,9 FGDC,10 
DDI,11 as well as locally developed descriptive schemes. The Administrative section also 
accommodates the use of external standards. The Administrative section includes a 
variety of data: rights or copyright data; description of the source from which the digital 
object was derived; technical data documenting the creation methods and encoding of the 
file or files comprising the object; and data documenting the history of the digital object. 
Both the Descriptive and Administrative sections are intended to provide the data 
essential to providing and controlling access, identification of the object and its analog 
source; and preservation of the digital object. 
 
The technical metadata in METS is represented by the File Section, Structural Map, and 
Behavior Sections. The File Section can be best understood as a list of the files which 
comprise a digital object (e.g., scanned page images of a book and a TEI-encoded version 
of the book’s textual contents). The Structural Map provides a means to “map” the files 
in the File Section into the logical structure of the book. It might, for example, allow the 
digital version of a book to display the pages in the correct order and grouped into 
chapters, with page images in the appropriate places. Finally, the Behavior Section 
contains information about data referencing software or scripts needed to render or 
otherwise use the digital object.  
 

                                                 
5 Text Encoding Initiative Consortium: http://www.tei-c.org/ 
6 Machine-Readable Cataloging: http://www.loc.gov/marc/ 
7 Metadata Object Description Schema: http://www.loc.gov/standards/mods/ 
8 Dublin Core Metadata Initiative: http://dublincore.org/ 
9 Visual Resources Association: http://www.vraweb.org/projects/vracore4/index.html 
10 Federal Geographic Data Committee: http://www.fgdc.gov/ 
11 Data Documentation Initiative: http://www.ddialliance.org/codebook/index.html 
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All of these standards or emerging standards represent the efforts of professional 
communities to control digital cultural resources in order to fulfill their missions. The 
archive, library, and museum communities have developed most of the digital cultural 
heritage standards. Though many of these standards were developed in isolation from one 
another, increasingly communities are working together. The cultural heritage 
communities have taken the lead in the selective digitization of the resources they hold. 
Increasingly, scholars and educators are initiating the digitizing of cultural heritage 
artifacts, and frequently also assisting in securing the resources needed. The scholars and 
educators initiating these activities are interested in using the digitized artifacts in their 
research and in the classroom.12

 
IV. Markup Technology and Metadata 
 
In 1998, the World Wide Web Consortium (W3C) approved the Extensible Markup 
Language (XML) standard.13 XML is a formal syntax or grammar for creating encoding 
languages for character data. XML is referred to as a markup technology, and is one of 
the two predominant technologies used to represent and exploit digital character-based 
data (database technology is the other, and the standard on which it is based is Structured 
Query Language or SQL). Though markup technologies were developed primarily for 
books, articles, and the like, since its release in 1998 it has become the predominant 
technology for developing encoding languages for metadata standards, and is used widely 
for many other purposes as well. All of the standards mentioned in this paper, with the 
exception of Dublin Core, are XML-based. Dublin Core describes itself as syntax-
independent, though it too can be represented using XML. 
 
XML-based markup languages are expressed in either Document Type Definitions or 
DTDs or Schemas. DTDs and Schemas are rules that specify the names and logical 
interrelations of metadata components. An excellent example is the Metadata Object 
Description Schema (MODS). It is an XML Schema for a “bibliographic element set.” 
Developed by the Network Development and MARC Standards Office at the U.S. 
Library of Congress, it is a subset of the MARC format for describing bibliographic 
objects. Essentially, it is a Schema for simplified catalog records. MODS specifies the 
names of bibliographic descriptive elements or components, and the order and frequency 
with which they can occur in a MODS record. 
 
Here is part of a MODS record provided as an example by the U.S. Library of 
Congress.14

 
 <titleInfo> 
    <title>Sound and fury :</title>  
     <subTitle>the making of the punditocracy /</subTitle>  

                                                 
12 It should be noted, too, that commercial organizations have also initiated the digitizing of cultural 
heritage, but generally ignore the use of standards, as they want to establish as much exclusive control as is 
possible. The Google book project is the best known example. 
13 The W3C calls its standards “recommendations.” 
14 http://www.loc.gov/standards/mods/v3/mods99042030.xml 

 6



 </titleInfo> 
 <name type="personal"> 
    <namePart>Alterman, Eric</namePart>  
    <role> 
       <roleTerm type="text">creator</roleTerm>  
      </role> 
 </name> 
 <typeOfResource>text</typeOfResource> 
 
Note first the use of angle brackets. The names of components are contained within angle 
brackets: <titleInfo>. These are called tags. There are two major types of tags, opening 
and closing. An opening tag marks the opening boundary of a data component. The tag 
indicating the closing boundary of the data component has an inserted forward slash: 
</titleInfo>. As you might expect, it is called a closing tag.  Note also the construction of 
the name tag: <name type="personal">. The “type=’personal’” string inserted in the 
opening tag is called an attribute. It modifies the named component in some manner. In 
this example, it specifies that the “name” is a personal name, as opposed to a corporate 
name. The indention provided in this example is not necessary, but shows the structural 
interrelation of the data. <title> and <subtitle> both open and close within the boundaries 
indicated by <titleInfo> and </titleInfo>. This construction indicates that the two 
components together constitute the Title Information.  
 
There is a great deal more to XML than this small example demonstrates, but it does 
provide a good illustration of the basic features that have made XML "the syntax of 
choice" for representing metadata. The codes used to mark the boundaries of data 
components, tags, can be based on natural language and are thus reasonably easy to 
understand. The hierarchical arrangement of the nested, tagged components makes it 
relatively easy to write programs that exploit it. Metadata encoded in XML, though, is 
primarily used as a communication format, that is, as a method for representing metadata 
for computer-to-human communication, and computer-to-computer communication. 
 
When XML-based standards are designed or encoded within certain constraints, the data 
can be mapped easily from XML into a database and from a database to XML. Many of 
the standards mentioned here fit into this category. Many implementers choose to store 
and maintain metadata in databases because databases tend to be more secure and are 
easy to maintain. When the data is retrieved from the database, it is mapped into XML for 
computer-to-computer, or computer-to-Internet user communication. 
 
In addition to being used for machine-readable metadata, XML is also used for a wide 
variety of other kinds of data. As mentioned above, markup technology was primarily 
developed for machine-readable books, articles, and other textual objects, as a means of 
describing the logical structure of texts in order to support multiple uses. Thus XML is 
widely used in the representation of texts and supports among other applications 
sophisticated indexing and rendering. Because of its relatively simple syntax and ease of 
use, XML has become ubiquitous since its release in 1998, in a wide variety of computer 
applications and in particular for applications underlying the Internet. Major developers 
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of database technologies have begun to integrate the two major character-based 
technologies in order to take advantage of the complementary strengths of each. As this 
integration goes forward, the economic and technological feasibility of building 
sustainable cultural heritage repositories will advance. 
 
V. From Cultural Heritage to Education: An Example 
 
The Online Archive of California (OAC)15 was begun in 1995 at the University of 
California as the UC-EAD project. In June 1997, the name was changed to the Online 
Archive of California, and in 1998, it was formally integrated into the California Digital 
Library, the university-wide library system of all ten campuses of the University of 
California. The OAC site describes in detail its mission and content.16

 
A core component of the California Digital Library, the Online Archive of 
California (OAC) is a digital information resource that facilitates and provides 
access to materials such as manuscripts, photographs, and works of art held in 
libraries, museums, archives, and other institutions across California. The OAC is 
available to a broad spectrum of users - students, teachers, and researchers of all 
levels. Through the OAC, all have access to information previously available only 
to scholars who traveled to collection sites. 
 
The OAC includes a single, searchable database of "finding aids" to primary 
sources and their digital facsimiles. Primary sources include letters, diaries, 
manuscripts, legal and financial records, photographs and other pictorial items, 
maps, architectural and engineering records, artwork, scientific logbooks, 
electronic records, sound recordings, oral histories artifacts and ephemera. 
 
Describing primary sources in detail, finding aids are the guides and inventories 
to collections held in archives, museums, libraries and historical societies. Finding 
aids provide detailed descriptions of collections, their intellectual organization 
and, at varying levels of analysis, of individual items in the collections. Access to 
the finding aid is essential for understanding the true content of a collection and 
for determining whether it is likely to satisfy your research needs.  
 

The ambitious goal of the OAC is to provide standardized descriptive access to a large 
subset of the cultural heritage held in repositories of all kinds in the state of California. 
Further, and more selectively, it is providing direct access to digital facsimiles of these 
resources. Today the OAC has nearly two hundred contributing repositories, 8000 finding 
aids or guides to collections, 50,000 pages of textual documents, and 120,000 pictorial 
and page images. As the number of contributing repositories continues to grow, legacy 
print finding aids are converted, collections are process and described, and resources 
digitized, the site will continue to grow. Started as a project, the OAC has become an 
ongoing program of the California Digital Library that serves all of the people of 
California, as well as the entire world. 
                                                 
15 http://www.oac.cdlib.org/ 
16 http://www.oac.cdlib.org/about/ 
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Several standards are used in the OAC. The two principal metadata standards used are 
EAD and METS. EAD is used as the standard for encoding the descriptions of archival 
collections. EAD is an international standard for encoding archival finding aids. It 
represents the “foundation” of the OAC. Access to cultural resources is provided by 
indexing the XML-based finding aids and rendering the finding aids for human reading 
and navigation. When digital facsimiles are created from artifacts, METS is the standard 
for representing the metadata or control data need to manage and use the digital files.  
 
It is important to point out that finding aids are tools developed by archivists to provide 
access to archival resources. The fundamental principle of description for archivists is 
provenance. As understood by archivists, the principle of provenance prescribes that all 
records generated by a person, family, or corporate body should be maintained and 
described as an interrelated whole. Archival description begins by describing all of a 
collection (or fonds), and then selectively describing parts of the whole, and parts of the 
parts. The description may terminate with the description of individual items, though it 
commonly does not. The descriptive practices of archivists are intended to establish and 
maintain the authenticity and integrity of the records by establishing the original context 
and use of the records, apart from which they cannot be properly interpreted or 
understood. The traditional users of finding aids have been the archivists themselves, and 
researchers. 
 
Educators, students, and the general public are a new and welcome addition to the 
archival user community. These new users, having little or no training and experience in 
archival research, find complex finding aids daunting to use. Access to archival resources 
traditionally has been limited, in part because the resources can only be used on site, but 
quite frequently because the unique or rare nature of the materials meant that only 
qualified researchers were given access. Internet-accessible finding aids and digital 
facsimiles of the artifacts are increasingly making these resources accessible to anyone 
interested in exploring human activities and achievements. Given that the finding aids are 
principally designed for trained archival researchers, it is not surprising that many 
teachers, students, and public users find the apparatus difficult to understand and use. 
 
To address the challenge of improving educational use of the cultural heritage 
increasingly available in the OAC, the California Digital Library organized a group of 
teachers, archivists, librarians, web designers, and technologists to build a site that would 
provide access to a subset of the resources available in the OAC for use in the classroom. 
A central goal was not to create a site separate from the OAC, but a site that would be 
derived from the OAC, that would repurpose the underlying standards-based metadata 
and digital resources to serves educational objectives. 
 
The California Department of Education mandates that California history be taught in the 
fourth grade (age 9) and eleventh grade (age 15). The mandate includes both broad as 
well as specific instruction on methods of teaching and well as content for each age group. 
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Based on the course requirements, the team assembled by the California Digital Library 
developed Calisphere: A World of Primary Sources and More.17 Calisphere was released 
in 2006. Among a wide variety of components, Calisphere includes six historic era 
themed collections, each of which is divided into sub-themes. Selecting one of the themes 
leads to a general introduction to the time period. Selecting one of the sub-themes leads 
to a page that provides guidance for teachers for using the linked resources in a lesson. A 
panel to the right of the guide provides thumbnail image links to primary resources 
relevant to the theme. The guide for teachers includes “Questions to Consider?” and an 
interpretive overview of the theme. Further information is given on California Content 
Standards for English-Language Arts, History-Social Science, and Visual Arts.  
 
Clicking on any of the thumbnail size images in the right panel will lead to a larger 
version of the image as well as some descriptive data for the image. The descriptive data 
is limited because teachers on the design team wanted students to explore the visual 
evidence for clues about who, when, where, and why a photograph was taken. A full 
description is available by requesting additional information. Following additional links 
the teacher or student can eventually find themselves in the finding aid to the collection 
in the OAC! This is very ingeniously designed. It begins in a very gentle way to draw 
students into exploring and engaging in speculative problem solving and use of primary 
resources, and if the teacher or student persists, she eventually is drawn into the full 
archival context out of which the image was selected for use in the lesson. The pathway 
through Calisphere to the Online Archive of California is one of shifting contexts and 
perspectives, all of which serve to illuminate the resource.  
 
Calisphere is an extension of the OAC and not a separate site. Calisphere takes us “from 
cultural heritage to education.” At the same time, Calisphere leads back to the OAC, or 
“from education to cultural heritage.” OAC-Calisphere is a continuum. The continuum 
applies to both the professional communities involved and the underlying technology. 
OAC represents a digital environment in which cultural heritage professionals are 
creating union access to the primary resources held in repositories of all kinds throughout 
the state of California. Calisphere reuses or repurposes a selection of the overall resources 
available in the OAC by re-contextualizing them for use in primary education.  The 
OAC-Calisphere continuum is collaborative effort. It brings together teachers, archivists, 
librarians, web designers, and technologists to exploit the digital facsimiles of cultural 
artifacts to serve scholars, teachers, students, and the general public. The intellectual and 
technological foundation of this continuum is the standardized metadata that enables 
multiple forms of access and use.   
  
VI. Conclusion 
 
Computers and network technologies are transforming scholarly communication and 
education. Central to this transformation is the opportunity to provide unprecedented 
access to and use of mankind's cultural heritage through digital representations. As we 
embark on seizing this opportunity on behalf of education, it is important that we 
recognize that providing cultural heritage access for scholarly research and providing 
                                                 
17 http://www.calisphere.universityofcalifornia.edu/ 
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cultural heritage access for education are not two independent activities but rather one 
interrelated activity that serves both objectives. There are several compelling benefits to 
this approach to cultural heritage and education. 
 
There are clear economic and curatorial benefits to this approach. By digitizing once and 
then using the digital resources for multiple purposes, we avoid duplication of effort. 
Rather than cultural heritage and education professionals each digitizing the same 
artifacts to serve separate (though intellectually related) objectives, the artifacts are 
digitized once to meet the objectives of both communities. Digitizing once also serves 
curatorial objectives in two important ways. First, it avoids exposing the artifacts to the 
digitization process more than once, and thus minimizes the risk of damaging them. 
Second, provided the quality of the digitization is sufficiently high, the digital facsimiles 
will serve almost all possible educational uses and most if not all research uses, thereby 
also minimizing physical handling of the original artifacts.    
 
As the OAC-Calisphere demonstrates, there are also major educational benefits to an 
integrated approach to providing access to cultural heritage. By building educational 
access as a layer over a digital research archive, the educational layer can selectively 
derive intellectual and contextual data from the research data, data assembled by cultural 
heritage professionals. At the same time, the educational layer can lead the teachers and 
students progressively from the educational context into the underlying research context. 
Certainly the teaching of critical thinking and research methods, essential objectives of 
education, are served by such an approach. 
 
Computers and network technologies have provided the opportunity to pursue the kind of 
programs exemplified in the OAC and Calisphere. Taking full advantage of the 
opportunity requires collaboration between cultural heritage professionals and education 
professionals. The professional communities need to break down the boundaries that 
largely separated them in the analog environment in order to take advantage of the 
expertise of each to create what neither can create alone. Taking full advantage of the 
opportunity also requires adherence to the highest intellectual and technical standards in 
developing the metadata infrastructure that provides the means to control and use digital 
resources for scholarly research and education. 
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