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Agenda

� The analog analogue

− In what we (need to) trust

− The LIBRARY

− A trustworthy book
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� The data challenge

− A scalability challenge

− Your government already knows: It is hard!

� Trust – Data – Digital Libraries

− criteria for a trustworthy digital library landscape, 
serving research data
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Your government already knows: It is hard!

criteria for a trustworthy digital library landscape, 



On The Shoulders of Giants

� Isaac Newton famously remarked in a letter to his rival 
Robert Hooke dated February 5, 1676 that:

„What Descartes did was a good step. You have added 
much several ways, and especially in taking the colours 
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much several ways, and especially in taking the colours 
of thin plates into philosophical consideration. 
If I have seen a little further it is by standing on the 
shoulders of Giants.“

en.wikipedia.org/wiki/Standing_on_the_shoulders_of_gia
nts

famously remarked in a letter to his rival 
dated February 5, 1676 that:

did was a good step. You have added 
much several ways, and especially in taking the colours 
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much several ways, and especially in taking the colours 
of thin plates into philosophical consideration. 
If I have seen a little further it is by standing on the 

en.wikipedia.org/wiki/Standing_on_the_shoulders_of_gia



Giants today are …

� probably more like ordinary 
humans ;-))

� Authors of articles
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� Creators of datasets

� May datasets be less reliable 
than articles, books? Why treat 
them different?
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May datasets be less reliable 
than articles, books? Why treat 



Schmalkalden, Germany, 2010, sagging of the ground
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Schmalkalden, Germany, 2010, sagging of the ground
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To pull the ground from under s.o.’s feet (German Proverb)

� The proverb shows: 
It is important to us to have solid ground below our feet 
and a solid foundation for our houses, roads, … .

� We do not expect things to happen as in Schmalkalden
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� We do not expect things to happen as in Schmalkalden

� We trust in the survey that they would not let us build 
where the ground is treacherous

� We know: Nobody is perfect, so “stuff happens”

� But the survey does their job professionally
according to rules …

To pull the ground from under s.o.’s feet (German Proverb)

It is important to us to have solid ground below our feet 
and a solid foundation for our houses, roads, … .

things to happen as in Schmalkalden
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things to happen as in Schmalkalden

that they would not let us build 
where the ground is treacherous

We know: Nobody is perfect, so “stuff happens”

does their job professionally and 



Cologne, Germany, 2009; 
Historical Archive drops into tube construction site
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Historical Archive drops into tube construction site

� North-Rhine-
Westphalia

� 10 Mio population

� 2 civil engineers for 
oversight of building
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2 civil engineers for 
oversight of building

� This is what must not 
happen to the 
building of scientific 
knowledge!



DL.Org workshop , policy working group

� What is / constitutes a Digital Library?

� s.o. (McKenzie Smith?): When you enter a real 

library, you know it is a Library
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� This actually means two things:

− “The library” is a well managed brand

− We expect the library will deliver certain 
(minimum) quality services:

� Books, journals have a minimum quality

� There are no falsifications

� …

DL.Org workshop , policy working group

What is / constitutes a Digital Library?

When you enter a real 

Library
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This actually means two things:

“The library” is a well managed brand

the library will deliver certain 
quality services:

Books, journals have a minimum quality

There are no falsifications



A trustworthy 
book
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50.000 Participants

63 Nations, ca. 1 G
Mission: To take a data 

International Polar Year 2007
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Mission: To take a data 
snapshot of the polar caps, 
for reuse in decades to 

come

50.000 Participants

63 Nations, ca. 1 G€
Mission: To take a data 

International Polar Year 2007-2008
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Mission: To take a data 
snapshot of the polar caps, 
for reuse in decades to 

come



Riding the Wave

Making this a reality is a more difficult task than it 
may seem. To collect, curate, preserve and make 
available ever-increasing amounts of scientific 
data, new types of infrastructures will be needed. 
The potential benefits are enormous but the same 
is true for the costs.          

Neelie Kroes, VP European Commission
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Making this a reality is a more difficult task than it 
may seem. To collect, curate, preserve and make 

increasing amounts of scientific 
data, new types of infrastructures will be needed. 

benefits are enormous but the same 

Neelie Kroes, VP European Commission

-02-04, London 12



PANGAEA - Elsevier

H. Pfeiffenberger, DL.org Workshop, The British Academy, 2011-02-04, London 13



PANGAEA
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Pfeiffenberger, Macario, Text, Data and People, OAI4, CERN 2005

Person

Group IsMemberOf

IsAuthorOf

IsAuthorOf
IsMemberOf
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Project

Expedition / Experiment / Campaign 

Group

IsPIOf
IsPartOf

IsPartOf

IsResultOf

Pfeiffenberger, Macario, Text, Data and People, OAI4, CERN 2005

Publication
IsAuthorOf

IsBasedOnIsAuthorOf
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Expedition / Experiment / Campaign 

Dataset

IsDescribedBy

IsResultOf



Who is who…

Advisory Board:

Paul J. Crutzen

Sydney Levitus

Alexander Petrovich Lisitzin

Editors in Chief:
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Editors in Chief:

David Carlson

Hans Pfeiffenberger

Publishing House

Copernicus Publishers – OA Publisher, EGU 

Managing Editor

Suenje Dallmeier-Tiessen
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OA Publisher, EGU 



Estimate of Error and Data Provenance
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Estimate of Error and Data Provenance
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May 2011, Institute for Quantitative Social Science, Harvard

� The goal of the Data Citation Principles workshop 
... articulate common answers to 

� Should data that is used to support published research 
results be cited in peer-reviewed articles presenting 
those results
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those results

� Should each citation include sufficient information to 
allow a unique dataset to be identified over time

� Should citations to data appear in a consistent place 
within publication? 

� Should citations to data be indexable so that they can be 
used for linkage and impact analysis?

May 2011, Institute for Quantitative Social Science, Harvard

Data Citation Principles workshop is to 
... articulate common answers to core questions such as: 

that is used to support published research 
reviewed articles presenting 
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citation include sufficient information to 
allow a unique dataset to be identified over time? 

Should citations to data appear in a consistent place 

Should citations to data be indexable so that they can be 
used for linkage and impact analysis?

DOI



ESF: “... permanent access to ... quality assured research data” 

Aim: Reuse & 
Reproduce
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Persistent (and Open)
Access, Licensing

Quality Assessment

Data provided and described 
by researchers

Data publishing must provide

ESF: “... permanent access to ... quality assured research data” 

Aim: Reuse & 
Reproduce
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Digital Longterm 
Preservation

Persistent (and Open)
Access, Licensing

Basic and advanced data 
infrastructure, provided by ???

Required for Data publishing



DOI = a handle (a technology) with a policy 

� The CNRI “Handle System” resolves “ID”s to URLs

� The DOI foundation operates “a” handle server, and 
approves registration agencies

� DataCite is a DOI registration agency for research data
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− DataCite is now considering to ask 
for some kind of certification 
them?

� => you need a professional 
policy to permanently deliver on the technologies’ 
promise

� DataCite will foster global interoperability 
specific policy issue 

DOI = a handle (a technology) with a policy 

The CNRI “Handle System” resolves “ID”s to URLs

The DOI foundation operates “a” handle server, and 
approves registration agencies

DataCite is a DOI registration agency for research data
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DataCite is now considering to ask data repositories 
certification (or will they accredit 

professional organization with some 
to permanently deliver on the technologies’ 

global interoperability about a 



data repositories today

� There are lots of data repositories today…

� Most operate as projects, on a 

� They are highly incompatible regarding, e.g.:

(access) protocols and formats supported
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− (access) protocols and formats supported

− content qualities (QA, granularities, …)

− rights/licensing

� interoperability at a global scale is hard/impossible   

− integration of data (don’t mix high/low quality data

− trust about long term availability

There are lots of data repositories today…

, on a best effort basis

They are highly incompatible regarding, e.g.:

(access) protocols and formats supported
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(access) protocols and formats supported

(QA, granularities, …)

interoperability at a global scale is hard/impossible   

don’t mix high/low quality data)

long term availability



Digital Data Library = a data repository with a policy 

� ICSU World Data System is about 
interoperability on a number of 

− long term availability: handover of data in case of 
default

would be so much more helpful, if DOIs were employed
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� would be so much more helpful, if DOIs were employed

− Open Access 

� makes things so much easier

� What about endangered species, social science data?

− operates by accreditation, considers certification

� Which certification? ICSU World Data System 
global interoperability on a number of 

� ICSU expects contributions from 

a data repository with a policy 

is about global 
on a number of policy issues

long term availability: handover of data in case of 

would be so much more helpful, if DOIs were employed

-02-04, London 22

would be so much more helpful, if DOIs were employed

makes things so much easier

What about endangered species, social science data?

operates by accreditation, considers certification

ICSU World Data System is about 
on a number of policy issue 

ICSU expects contributions from developing countries…



Conclusions: Data - Trust - Quality

� two most important elements 
stability of the knowledge 
architecture of science :

− Quality of each building 
block
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block

� quality assurance, 

� encoding of quality indicators

� provenance

− Persistent availability, 
accessibility of each block

� Handover / Mirroring

� Persistent IDs

� Checksums?

Quality

two most important elements 
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encoding of quality indicators

accessibility of each block



Thank you!
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Thank you!
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Criteria for service adoption by communities

1 year horizon (Individual, piece of software)

� Usefulness (cost of learning/adoption vs. short term success) 

� Availability (Access)

� Usability (No certificates! Classical GIS vs. Google Maps!)
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10+ years horizon (Community, Infrastructure)

� Trust (Proven scientific validity / quality, conferred by branding)

� Reliability (Persistence, to become part of 

Catch 22 (for service providers, visionaries)

� Real big improvements for complex problems

� Trust builds slowly, bottom up (per narrow discipline)

Criteria for service adoption by communities

1 year horizon (Individual, piece of software)

Usefulness (cost of learning/adoption vs. short term success) 

Usability (No certificates! Classical GIS vs. Google Maps!)
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10+ years horizon (Community, Infrastructure)

/ quality, conferred by branding)

(Persistence, to become part of scientific practise)

Catch 22 (for service providers, visionaries)

Real big improvements for complex problems (Earth System)

(per narrow discipline)


