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Short bio
About metadata, persistent IDs and the FAIR Principles

State of data
Globally integrated dataspace and FAIR Digital Objects
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Short Bio

Responsible for technology and methodology
in a Max Planck Institute for understanding .
the human brain .

Modern science is data driven
Applied advanced pattern recognition
using data hungry algorithms

e Started building data infrastructures to
improve access to data from other
institutes

* Responsible for DOBES, CLARIN and
EUDAT research/data infrastructures

multichannel
information
flow

mental
state

mental
state

e Started Research Data Alliance 2013
e Started FAIR DO Forum 2019

FAIR DIGITAL OBJECTS| |FORUM



Library Scene

| need the book
that was in row 20/
shelf 11/layer3

about 5 years ago.

| am afraid | can‘t
help you. Do you
have the ISBN
number, author
name, etc.?

Of course, the place in a shelf is NOT a persistent identifier of a book.
The library might have undergone a change, might have several copies, etc.
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Library PIDs and Metadata

Transformation to
an all digital world

>

Cheever, Susan.

Louisa May Alcott / Susan Cheever. New
York : Simon & Schuster, c2010.

xv, 298 p., [8] p. of plates : ill. ; 25

ISBN 978-1-416-56991-6

1. Alcott, Louisa May, 1832-1888. 2.
Authors, American--19th century--
Biography. I. Title.

13'.4
2010005879

© 2010 BRODART | 2By
000 147 LC-MARC

PS1018.C47 2010

A book has a Persistent ID (ISBN)
and a Metadata Card.

It will direct you where you can find
the location of the printed copy.

EUDAT B2Share Repository

© for
Rty
EUDAT
HELP  COMMUNITIES ~ UPLOAD  CONTACT

# - RECORDS

“JLogin

Common Patterns in Revolutionary Infrastructures and Data
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Description: Large Infrastructures follow certain patterns during
their evolution. The paper looks into three examples
(electrification, Internet, WorldWide Weh), extracts some Files 1
reoccuring patterns and finally compares it with th state and Total Size 1.1 MB
potential of the data domain. Summarising it states that we seem

to be close to a convergence step, but that we lack the agreement

yet on a fairly simple concept all could agree with and that can

serve as commodity to build upon. EUDAT

Disciplines: 4.1.5 — Computer sciences — Data structures

Keywords: infrastructure evolution, data infrastructure, digital
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Metadata according to a simple
schema (structure & vocabulary)

A digital object has a DOI/Handle
as Persistent ID.
A URL is a location in a store!
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Many Types of Metadata

Digital Calibration Certificate

1.: Administrative Data

« regulated

2.: Results of the
Calibration

* reguated:
# Y=y 2UK) 9]

* not regulated:
# Indwidual data
b

3.: Comments

e not regulsted

4.: Document
* human readable

[ rend
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| Gescrighion
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®

(
Type ] dec measurementetsDotalistType

Extract from the XML schema: type definition "measurementResultListType"

DCC is a typical complex
metadata schema
Describes the act of a
calibration to document
quality etc.

-
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Many Types of Metadata

Digital Calibration Certificate
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2.: Results of the
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o regulated
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# Incvidual data The d.\g\ta\ doma\n eC|f|Cat|On
- rights and requires

: Principles S

3.: Comments

signatures

o not regulsted

A messurement (@suts with ihe mathods, software and
equipments used for the calbration. Alzo containg InSuence.

Extract from the XML schema: type definition "measurementResultListType"

FAIR DIGITAL OBJECTS| |FORUM



Books and Data

 Libraries are about books, papers and media (publications)
* there are about 150 million books in total
* books are human readable and in libraries (findable, accessible, interoperable, reusable)

e Research repositories are about reusable data in varying circumstances
* Our small MPI data repository had already ~1 million digital data objects in 2012
* Metadata: Searching for data with same brain diseases, same age, etc.

Volume of data/information created, captured, copied, and
2010 to 2020, with forecasts from 2021 to 2025

* Climate simulation people create about 100.000 DOs in a simulation run [ ...

 The number of Digital Objects cannot be counted anymore
e Quantity requires new mechanisms

 Of course, want to access all research artefacts
* Open Science in 16xx: make results available to peers

* Open Science in 202x: make research artefacts available ' :
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State of Data

Surveys: 80% of time and money in data-projects is wasted with data munging
P. Heidorn (U California): in 20 years > 80% of our data will be lost

V. CERF (Internet pioneer): we are risking the Digital Dark Age

R. Kahn (Internet pioneer): we lack a persistent, stabile & global data management solution
T. B. Lee (Web pioneer): we need a radical change — a new architecture

* Digital data to become findable F
* metadata is required - supporting domain vocabularies indable
* Digital data to become accessible Accessime

* Needs a general access protocol

Digital data to become interoperable (not only human readable) - I nteroperable
* software is required — needs structure and semantic definitions

. OR
Digital data to become reusable \ & eusable
* Metadata is mostly poor and rights are not clear s ——
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State of Data

Surveys: 80% of time and money in data-projects is wasted with data munging
P. Heidorn (U California): in 20 years > 80% of our data will be ln<t
V. CERF (Internet pioneer): we are riskine +-- =~

R. Kahn (Internet -~
T.B

.. e data. i
+ Digital ( Measu' e data projects 1€aEE =
« meta duce costs to Make indable
igi d to urgently rect any.
* Digitala Nee form L Accessible
* Needs
* Digital d: _ —.wwie (not only human readable) I nteroperable
e softwa ...cyuired —needs structure and semantic definitions ~ R
* Digital data to become reusable & eusable

* Metadata is mostly poor and rights are not clear FAIR * Open Data
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Feasibility

* 100 % FAIR implies a huge transformation of repository strategies
* Globally we have thousands of repositories — mostly underfunded
* This transformation will cost much money and time
* A fast integration as a first step is, however, possible for far less money 7

G. Strawn
Internet Pioneer

FAIR DOs FAIR for Humans FAIR for Machines

»

time

e For a basic integration we need to repeat the Internet success story
* Creating a minimal Interop standard to connect all existing and emerging islands
* Not trying to change everything at once
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Globally Integrated Dataspace

Railway

Q Electrification
Internet

Q @j@ DataSpace?

* Needs to be based on FAIRness and increase TRUST
 Mechanisms to be based on Responsibility, Accountability and Persistency
 Mechanisms should be distributed and support global governance
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FAIR Digital Objects similar to Internet Basics

FAIR Principles Digital Objects
Findableq = i =
Accessible W, = Aereprassstniiy
Collection ) e | ¥ |
Interoperable & \—> —JU

is referenced ty \Ydescribed by
isa

\1 ‘/ Persistent !9 Metadata >
&

DO’s
Bit Sequence
Content

oY
Reusable ’-:

DO’s
Metadata

DO’s
Operations

DO’s

ﬂ Persistent Identifier

2023: FDO Requirements Specifications ready
March 2024: FDO Summit with many applications

FDOs

e are persistent atomic entities of FAIR information
identified by a PID

* follow minimal specifications about persistently bundling
all information to enable processing of an object

* do not require to have FAIR repositories right away

* increase the protection of data where necessary

FDO Forum

* Independent

* No patents etc. involved
* participate
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FDOs to structure the complex Data Landscape

* global Biodiversity-Infrastructure
e 120 Natural Science Institutes in EU
* 1000 collections, 3 billion objects, 2 million standards
 trillions of relations (storing knowledge)
e Scattered information about specimen

* Taskl: build on integrated dataspace and virtually
bundle all information belonging to one specimen

— N — * Task2: enable the execution of specific software on the
5 B digital twin of an object (which is an FDO)
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FDOs to structure the complex Data Landscape
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Thanks a lot for your attention.

/’ v
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https://fairdo. org/



