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Figure 1:Visualization from the Opte Project of the various routes through a portion of the Internet

“The Internet is a global system of interconnected computer networks that use the
standard Internet Protocol Suite (TCP/IP) to serve billions of users worldwide. It is
a network of networks that consists of millions of private, public, academic, business,
and government networks, of local to global scope, that are linked by a broad array
of electronic, wireless and optical networking technologies. The Internet can also be
HI½RIHEWE[SVPH[MHIMRXIVGSRRIGXMSRSJGSQTYXIVWERHGSQTYXIVRIX[SVOWXLEX
facilitate the sharing or exchange of information among users. The Internet carries a
vast range of information resources and services, such as the inter-linked hypertext
documents of the World Wide Web (www) and the infrastructure to support electronic mail.
1SWXXVEHMXMSREPGSQQYRMGEXMSRWQIHMEMRGPYHMRKXIPITLSRIQYWMG½PQERHXIPIZMWMSR
EVIVIWLETIHSVVIHI½RIHF]XLI-RXIVRIXKMZMRKFMVXLXSRI[WIVZMGIWWYGLEW:SMGI
over Internet Protocol (VoIP) and Internet Protocol Television (IPTV).
Newspaper, book and other print publishing are adapting to Web site technology, or
are reshaped into blogging and web feeds.The Internet has enabled or accelerated new
forms of human interactions through instant messaging, Internet forums, and social
networking.” 1
“The Internet can now be accessed almost anywhere by numerous means, especially
through mobile Internet devices. … Within the limitations imposed by small screens
and other limited facilities of such pocket-sized devices, services of the Internet, …
may be available.
Service providers may restrict the services offered, and wireless data transmission
GLEVKIWQE]FIWMKRM½GERXP]LMKLIVXLERSXLIVEGGIWWQIXLSHW²2

1
http://en.wikipedia.org/wiki/InternetPEWXQSHM½IHSR%YKYWX
 http://en.wikipedia.org/wiki/InternetPEWXQSHM½IHSR%YKYWX
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“The low cost and nearly instantaneous sharing of ideas, knowledge, and skills has made
collaborative work dramatically easier, with the help of collaborative software. Not only
can a group cheaply communicate and share ideas, but the wide reach of the Internet
allows such groups to easily form.”3
“World Wide Web browser software … lets users navigate from one web page to
another via hyperlinks embedded in the documents.These documents may also contain
any combination of computer data, including graphics, sounds, text, video, multimedia
ERHMRXIVEGXMZIGSRXIRXMRGPYHMRKKEQIWSJ½GIETTPMGEXMSRWERHWGMIRXM½GHIQSRWXVEtions. Through keyword-driven Internet research using search engines like Yahoo! and
Google, users worldwide have easy, instant access to a vast and diverse amount of
online information. Compared to printed encyclopedias and traditional libraries, the
World Wide Web has enabled the decentralization of information.”4
*YXYVIZMWMSRW#2SXLIWIWXEXIQIRXWEVIWRMTTIXWJVSQXLIQSWXGYVVIRXHI½RMXMSRSJ³-RXIVRIX´
I found — at Wikipedia. Are we ready for using or serving these pictures?
I guess that most of us / most of our institutions have a big fund of data — metadata and even
content — in our databases. Are these data open to everyone and open for being linked to
SXLIVHEXEFEWIWEWMXMWVIUYIWXIHMRXLEXHI½RMXMSRSJXLIMRXIVRIX#(S[IYWIMRJSVQEXMSR
from outside to enrich our own data? Do we foster our efforts to digitize objects that have
been analog so far? Some of us do — and others are still very traditional, pointing out that e.g.
there is not enough money to implement new processes and services. But moving institutions
JVSQXLIWXEXISJXLIEVXXSRI[XLMROMRKMWRSXSRP]EUYIWXMSRSJ½RERGMEPQIERW-XMWQEMRP]
a question of policy.
Policy in the context of digital media and the Internet includes many aspects of argumentation
— among them the questions of
 Selection

(Which types of objects should be digitized? For what reason? What is
meant by ‘quality’ in this context?)
 Access (Open access vs. IPR? Material of poor quality? Material that can be found only
once? Different, new access points?)
 Search and retrieve (Standards, networking, automatic indexing?)
 Re-use of data (Licensing? Commercial/non-commercial? Legal framework?)
I would like to give some examples for sensible activities in this context, bearing in mind that
decisions often are dependent on formal conditions. Not always, however, not exclusively and
not if professional answers have to be given.
Let me start with the selection of objects.
Do we need to digitize everything? Or do we have to keep our capability of valuing the meaning
of objects for future generations? According to which criteria? I often discuss these questions
with friends and colleagues — questions which are not new, but have been discussed continually
over the last decades. When the German National Library started its collection of comics at the
FIKMRRMRKSJXLIWXLI[LSPIPMFVEV]ERHWGMIRXM½G[SVPH[EWPEYKLMRKSVQSGOMRKEFSYXXLI
‘level of content’ in our magazines. And today? I no longer need to explain this.
Our collection at the German Exile Archive 1933 – 1945 contains documents, letters, photographs, manuscripts, etc. of Germans who had to emigrate during the Second World War.
Imagine if we had kept only the personal papers of famous, well-known people! Or if we had
thrown away all the material not directly related to the professional works of the persons!

3
4

http://en.wikipedia.org/wiki/InternetPEWXQSHM½IHSR%YKYWX
http://en.wikipedia.org/wiki/InternetPEWXQSHM½IHSR%YKYWX
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Figure 2: Letter from Albert Einstein to his cousin Lina Kocherthaler of November 8th, 1940

Private letters written by Albert Einstein, allowing for a broader view of his personality, would
not exist today.

Figure 3: Part of a manuscript of Soma Morgenstern, written between 1933 and 1945, his exposition on
the Holocaust, published on the base of the papers at the German Exile Archive during the 1990ies by
Ingolf Schulte, Zu Klampen Verlag

The works of Soma Morgenstern would have been lost. Instead they have partly been published again.
I realize that I am speaking of physical media — handwritten or typewritten letters and manuscripts right now. But try to transmit these thoughts to the digital world of today, and think
of the possibilities technical developments allow for searching, comparing and working with
material that is spread all over the world. And then think of selection criteria and answer to
the question: “Do we really know what will be interesting to future generations?”

10
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And, especially when we are looking to our physical holdings, traditional media in our archives,
libraries and museums have been collected over the years according to certain rules, collection
SVWIPIGXMSRGVMXIVMEMRSVHIVXSJYP½PPXLIWTIGMEPXEWOWSJXLITEVXMGYPEVMRWXMXYXMSR
Digitizing these media means you do not have to do a second selection!
Therefore, looking to our traditional media, digitization is not a question of selection according
XSGIVXEMRGVMXIVMEFYXEGGSVHMRKXS½RERGMEPVIWSYVGIWXMQIPMRITVMSVMXMIWUYEPMX]ERHSVEMQW
we want to reach. One priority for digitization could be the point-of-view of preserving the
originals due to their poor condition. Another one could be the fact that there is only one
existing specimen of a certain object. In both cases digitization is essential for usage: either
because the original cannot be used any longer, or the original can be found only once — the
digital version is accessible at any place and any time. I will come to this again later.
In this context the next decision to make is for the quality of digital objects. We should try
to digitize as well as possible, but what does that mean? Should we produce a new product
from the old material keeping only the content itself without the accompanying aspects, such
EWHMWXYVFMRKRSMWIW[MXLMRWSYRH½PIWPMXXPIFVIEOSYXWMR½PQWHEVOTETIVMRXI\XHSGYQIRXW
etc.? It is much more authentic and original to keep all these things together with the digitized
object, in order to give users an idea of the original media. Alternatively you decide to create a
new product, using the possibilities of modern digitization technology.
My own opinion on this is:
You should digitize as originally as possible, in order to preserve
authenticity! Creating new products is on the producers.
I now come to a second aspect of digitization: the aspect of access.
As I mentioned already, through digitization activities, objects often are accessible again that
could not be used before because of their poor physical, fragile conditions. The digitization
itself of this material is a means both of preserving the originals (I mentioned this already as an
aspect of selection) and offering the possibility to work with the content again.

Figure 4 and 5: Examples for the digitization of old piano cylinders

Perhaps you have already heard of our project at the Deutsche National Bibliothek (German
National Library) to digitize the old piano cylinders from the end of the 19th/beginning of the
20th century. Some of them were made of wax and could not be given to users at all. A similar
situation can be seen with piano rolls — made of paper and being used only with very special
pianos, they cannot be given to users either. Three years ago the Music Archive of the German
National Library digitized some copyright-free pieces of music that could be found on piano
rolls as well as on shellac disc. Now access to this material is possible again for users.
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Figure 6: CD, published by the German National Library, German Music Archive, in 2009

At this point I would like to emphasize that I am aware of the fact that access to these objects
primarily is dependent upon copyright regulations. But supposing we could deal with and digitize copyright-free material, what is the best decision concerning access to this material?
1. Free access to everybody interested in the objects, or
2. %GGIWW VIWXVMGXIH XS HI½RIH YWIV KVSYTW IK F] ½RERGMEP TVSJIWWMSREP SV IZIR PSGEP
criteria?
Even if digital objects are copyright-protected and therefore access via the Internet normally
not allowed, we can offer a lot of information on digital objects via our databases.
Institutions often fear that free access to their digital holdings or even to the metadata on
them might make them unnecessary and that people will no longer come to the reading
rooms, sound archives, etc. I am convinced that the opposite is the case — using an institution via the Internet only means another type of user and usage. We cannot operate only
locally, but regionally, nationally and internationally as well. This could cause the number of
YWIVWXSKVS[KVIEXP]°ERHXLIWI½KYVIWGERFIYWIHJSVTSPMXMGEPEVKYQIRXEXMSRERHJSV
generating political awareness.
But as a basic requirement for that we must provide free access to our catalogues and
metadata.
In detail the metadata information includes:
 description
 description
 description

of the content/provenance, etc. of the objects,
of the technical conditions of the object,
of the legal conditions under which the object can be used.

*SVXLIVIWXSJQ]WTIIGL-[MPPGSRGIRXVEXISRXLI½VWXKVSYTSJQIXEHEXE
These metadata are essential because they are the connection between users on the one hand
and objects on the other. The more information you can offer on the subject — on concrete
content details, on the context of digital objects — the more people gain knowledge of the
digital material in your institution. The wider you spread this information on your digital holdings, the more people like to have access to them, sometimes regardless of whether free or restricted access is possible.That means that your institution does not have to be the one single
access point, but there should be others via related institutions, search engines and networks.

12
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When preparing for this talk, I was asked whether librarians, archivists, curators of museums
and other colleagues do not lose “control” of their digital holdings when giving free access to
objects and data. And I was asked how to make sure that digital content and digital data are
used in the right context. What do you think? Can we avoid usage of digital information that
MWHMJJIVIRXJVSQSYVS[RTVSJIWWMSREPSVWGMIRXM½GXLMROMRK#(S[Ihave to avoid this? I can
imagine several forms of abuse of digital information from my point-of-view, but often others
have different opinions.
And is the use of material in a different manner than usual not often the starting of new scienXM½GHMWGYWWMSRW#,S[HS]SYGSRXVSPWYGLTVSGIWWIW#2SGLERGI
Access to digital content and data should be as open as possible in the
light of copyright regulations and intellectual property rights. If not the
objects themselves, the metadata should be freely accessible to make
the content attractive to potential users.
%FYWIGERRSXFITVIZIRXIH1E]FI[ILEZIWSQIMR¾YIRGISRXLI
streams of data on the Internet to a certain extent, but no more.
Offering free access to metadata or even to digital objects themselves has also a lot to do with
the question of “how best to prepare the search and retrieval of digital objects?” Traditionally
search and retrieve is one of the main questions of our professions. We drafted cataloging or
MRHI\MRKVYPIWSZIVGIRXYVMIWXV]MRKXSQEOIGEXEPSKYIWSV½RHMRKEMHWEWKIRIVEPP]YWEFPIEW
possible. The description of objects was aimed at all necessary information our users needed
to give them an idea of the single object or of the collection of which the object was a part. We
still do this nowadays for analog material, and some institutions try to do the same for digital
collections — but does that make sense?
For digitized material it is useful to use the metadata describing the originals. But the mass of
FSVRHMKMXEPQEXIVMEPMWHMJ½GYPXXSMRHI\SVGEXEPSKYIXLIWEQI[E]%RHIZIRMJ]SYHEVIXSFI
selective, it is much more material than ever before.
Additionally, you do not need to describe digital objects as you have done before. Users do
not need to get an idea of the object, because, ideally, they can have direct access to it working
in an archive or library, etc., or even via the Internet.
So far in my speech I have talked a lot about open access to our data, about Internet and
networking, about users who are no longer local. With all that in mind, I believe that today’s
cataloging and indexing work consists of
 describing the necessary basic information
 analyzing the whole digital object and extracting

automatically each additional piece of
information you can get,
 combining this automatically generated information with the databases we already have
(authority data, etc.),
 offering additional search entries by this.
;IHSRSXRIIHXSHIWGVMFISFNIGXWXSMRGPYHIXLIQMRSYVGEXEPSKYIWSV½RHMRKEMHWER]
longer; we need description to put the objects into subject or time or local contexts and offer
as many access points from different points-of-view to it as possible.
Let me show you an example of the linking of data.
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Figure 7: Cataloguing description of a music publication from the Beatles, mentioning John Lennon as
one for the composers

Figure 8: Information on John Lennon in the Authority File for Names of the German National Library

*MKYVI0MROJVSQXLIEYXLSVMX]½PIXSXLIMRJSVQEXMSRMR;MOMTIHME

*MKYVI-RXLIERRI\IWSJXLIMRJSVQEXMSRMR;MOMTIHME]SY½RHEVIPMROMRKXSXLIGEXEPSKYISJXLI
German National Library, among them Figure 7

*MKYVI&SXLXLIEYXLSVMX]½PIMXWIPJERHXLIEVXMGPIMR;MOMTIHMEEVIPMROMRKXSSXLIVMRXIVREXMSREP
databases
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*MKYVI3RISJXLIMRXIVREXMSREPHEXEFEWIWMWXLIZMVXYEPMRXIVREXMSREPEYXLSVMX]½PI[LIVI]SYXLIR½RH
information on John Lennon from other countries in the world.

In this sense metadata of originals that are digitized could be enriched by extracting additional
MRJSVQEXMSRSYXSJXLIGSRXIRXSJHMKMXEP½PIW
We at the German National Library actually are working on a project, PETRUS, that develops
processes for automatic extraction or automatic setting of certain information. CONTENTUS
contains extraction aspects for different purposes. Europeana or Fraunhofer Institute for
Intelligent Analysis and Information Systems (IAIS) in the context of the German National
Library are working on metadata enrichment by automatic processes. I do not want to conGIRXVEXISRXLMWRS[FYX-´HPMOIXSTSMRXSYXXLEXEPSXSJEGXMZMXMIWEVIYRHIVXEOIRMRXLMW½IPH
and the results can be re-used.
-RER]GEWIXLIQIXEHEXESJHMKMXEPSFNIGXWLEZIXSMRGPYHIETIVWMWXIRXMHIRXM½GEXMSR°XLEX
means a machine-readable, trusted address of the digital object that is kept alive “for eternity”.
8LIWMXYEXMSRSJQIXEHEXEGSRXEMRMRKER960FILMRH[LMGL]SYWII±)VVSV°½PIRSX
found” is the worst in the digital world and should not happen to institutions like ours.
Summarizing these aspects, I am convinced that sensible digitization
also comprises the production of good metadata – intellectual or
automatic. “Good metadata” in that sense means useful for our users,
not for our catalogues.
8SVIXVMIZIEHMKMXEP½PI]SYRIIHTIVWMWXIRXMHIRXM½IVW
After having done a lot of work on cataloguing, indexing and possibly enriching metadata, it is
of high importance that the metadata can be found by users. For this, another decision in our
institutions has to be made: the decision for an open, modern structure of our data formats
and for allowing others — even so-called commercial search engines or WIKIPEDIA — to
re-use our metadata.
*YVXLIVQSVIMXMWRIGIWWEV]JSVXLIQIXEHEXEXSLEZIERMHIRXM½IVXSS%RH[MXLXLMWEWTIGXSJ
“re-use of data”, I bring in the idea of linked (open) data.
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Figure 13: From single data silos to the Giant Global Graph (GGG) — the worldwide database of linked
data

The idea of linked data is to move from closed parallel databases of single institutions to one
worldwide database that consists of “networking”, of “linked data”.
In 2006 Tim Berners-Lee, the inventor of the Internet, stated: “The Semantic Web isn’t just about
putting data on the web. It is about making links, so that a person or machine can explore the web of
HEXE;MXLPMROIHHEXE[LIR]SYLEZIWSQISJMX]SYGER½RHSXLIVVIPEXIHHEXE² 5
To realize this, he set up four rules: 6
1. Use URIs as names for things
2. Use HTTP URIs so that people can look up those names.
3. When someone looks up a URI, provide useful information, using the standards (RDF*,
SPARQL)
4. Include links to other URIs, so that they can discover more things.
Since then the development of the linked data community between 2007 and 2009 was as
follows.

Figure 14: The community in July 2007

5
6

LXXT[[[[SVK(IWMKR-WWYIW0MROIH(EXELXQl
LXXT[[[[SVK(IWMKR-WWYIW0MROIH(EXELXQl
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Figure 15: The community in September 2011

I am not the technical expert to explain this in detail, and this is not the right place to do such a
precise presentation. But the ideas behind and the advantages of creating direct links between
our data are:
 Standards for data publication and exchange already exist on the Web
 8LITSWWMFMPMXMIWSJVIEGLMRKQSVIYWIVKVSYTWMRGVIEWI WGMIRXM½GMRWXMXYXMSRWSVGSQ-

munities, research institutions and communities, user groups behind other “linked data
datasets” which are linked to your own)
 Your own data are enriched by information from other areas, e.g. geographical aspects,
encyclopedias, thesauri, biographies, etc.
Practical examples for this can be found at the website of the BBC and at a new museum
website in Germany. The BBC has a section about musicians and pop bands on its website,
which shows the linking of data very well.7 The complete information is gathered from several
sources, such as Wikipedia, Dbpedia, Musicbrainz and others.

Figure 16: BBC-Website on the Beatles

*SVI\EQTPIMJ]SYPSSOJSV±8LI&IEXPIW²EXXLI&&';IFWMXI]SY½RH
 the

most actual up-to-date information concerning the group or the members of it
(selected from the daily information of BBC),
 biographical details (Wikipedia),
 a list of tracks that have been played by the BBC during the past weeks (Musicbrainz),
 a list of the DJs who most currently played Beatles’ songs (Musicbrainz and daily broadcasting information)

7

http://www.bbc.org
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 a buyers’ guide
 a list of links to
 etc.

other information about the group

Another example can be seen with the project “Museum-digital”8, which is currently in its
beta version.

Figure 17: Information on a sculpture showing Goethe on the website of museum-digital

8LIVI]SY½RHEHHMXMSREPMRJSVQEXMSRMRGPYHIHMRXLISFNIGXHIWGVMTXMSRSRTIVWSRW[LSEVI
in any way at all involved with the objects. Or you get geographical details that come out of
the “Getty Thesaurus of Geographic Names Online” (TGN). The connection between the
description of the objects and the biographical information on persons is done by using the
EYXLSVMX]½PIJSVREQIWSJXLI+IVQER2EXMSREP0MFVEV]
I think these examples show very clearly the advantages of linking data from all over the world.
It is not a linking of the objects themselves, but only of the metadata that describes the objects.
Each bit of information contains the link to the objects or to a front page where the users can
½RHELMRXSJLS[XSEGLMIZIEGGIWW
8LMWMWEFMKWIVZMGIJSVYWIVWERHXLIVIJSVI-½VQP]FIPMIZIXLEXXLI
re-use of data should not be limited to data exchange between certain
databases. It should be developed to linked data activities – preferably
‘open’ – to build up the ‘Giant Global Graph’.
Well, my speech is based on my own opinion and the experiences we have had at the German
National Library.You might have different point-of-views. But the summary of my recommendations on the sense of digitization is as follows:
Digitization makes sense, if
 as much material as
 even objects which

pects, are digitized,

possible is digitized,
cannot be used in the original form, because of preservation as-

 as much material as possible can be accessed via the Internet,
 the information (metadata) on the objects offers as many access
 the metadata can be used by search engines and
 also re-used within the linked (open) data community.

8

points as possible,

[[[QYWIYQHMKMXEPHe
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Are we ready for that? Do we have the right curricula at our universities and professional
schools? Do we address the right issues to our young professionals? Do we have to change
the way we see ourselves within the different professions?
And, looking at the framework that is necessary to realize the picture I’ve drafted: Have we
solved the legal or even the technical problems arising from such a picture? I am convinced that
librarians, archivists, curators and other information specialists are going into the right direction, but nevertheless there is still a lot to be done.
John Lilly9 once stated: “Our only security is our ability to change.” Our institutions have to
change to play a further role in the changing information society.
The IASA 2011 conference in Frankfurt we just started will be a good platform to take one
or more further steps, and I am convinced that we will hear a lot of new activities, learn a lot
from the experiences gained from projects and discuss a lot about new developments and
strategic directions.

 .SLR0MPP]LXXTIR[MOMTIHMESVK[MOM.SLRC'C0MPP]
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