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Linked Data Principles

For implementing the FAIR principles

1. Use URIs to identify the “things” in your data
2. Use http:// URIs so people (and machines) can look them up on the web

3. When a URl is looked up, return a description of the thing in the W3C
Resource Description Format (RDF)

4. Include links to related things

http://www.w3.0org/Designissues/LinkedData.html

[1] Auer, Lehmann, Ngomo, Zaveri: Introduction to Linked Data and Its Lifecycle on the Web. Reasoning Web 2013



http://www.w3.org/DesignIssues/LinkedData.html
http://dblp.uni-trier.de/db/conf/rweb/rweb2013.html#AuerLNZ13

| | HE e ™
RDF & Linked Data in a Nutshell
1. Graph based RDF data model consisting of S-P-O statements (facts)

27.09.2021

conf:starts

conf:organizes
DPG Jahrestagung
dbpedia:Berlin
conf:takesPlaceln

Subject Predicate Object

2. Serialised as RDF Triples:

DPG conf:organizes Jahrestagung .
Jahrestagung conf:starts “2021-09-27"**xsd:date
Jahrestagung conf:takesPlaceAt dbpedia:Berlin .

3. Publication under URL in Web, Intranet, Extranet
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Creating Knowledge Graphs with RDF
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SND

Link zu diesem http://d-nb.info/gnd/1021356255

Datensatz

Typ Person (piz)

Person Appelbaum, Anne

Geschlecht weiblich

Zeit Lebensdaten: 1908-1998

Land Deutschland (XA-DE); USA (XD-US)
o ” ; Geografischer Bezug |Wirkungsort: New York, NY

Beruf(e) Psychologin

Beziehungen zu Cassirer, Emst (Vater)

Personen

Beteiligt an 1 Publikation

1. Nachgelassene Manuskripte und Texte / Bd. 1. Zur Metaphysik
der symbolischen Formen

@ ] 1995

Spock Science Fiction Obi-Wan Kenobi | I I | I

played characterln gemre:. genne characterln played I KI DATA
' n
starredIn starredIn
Leonard Nimoy Star Trek  Star Wars Alec Guinness
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Emerging Knowledge Graphs & Data Spaces

Search Engine Optimization & Web-Commerce
= Schema.org used by >20% of Web sites
= Major search engines exploit semantic descriptions

Pharma, Lifesciences

= Mature, comprehensive vocabularies and ontologies
= Bililons of disease, drug, clinical trial descriptions

Digital Libraries

= Many established vocabularies (DublinCore, FRBR,

EDM)

= Millions of aggregated from thousands of memory
institutions in Europeana, German Digital Library

Gomglle @m

schema.org
—— -
NALO®

V/N

Open PHACTS

/" europeana
| think culture
DEUTSCHE DIGITALE BIBLIOTHEK
Kultur und Wissen online
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From Extrinsic to Intrinsic Metadata

Leibniz TIB
Universitat ,
Hannover

... by mapping raw data to shared conceptualizations (vocabularies/ontologies)

Extrinsic
Metadata

Title
Keywords
Description

Intrinsic
Metadata Ontology
I Concept 2
Concept 1 Concept 1
Mapping T
Value 11 Value 2 1 Value 3 1
Value 12 Value 2 2 Value 3 2

Ontology Layer

Collaborative Ontology
Development and
Publishing Environment —
TIB Terminology Service

Data Layer

Research Data Repository —
TIB Research Data Manager
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Beispiel: Mapping von Forschungsdaten auf Vokabulare

’ TIB

Vokabularebene _ hasTreatment
Relationen
Konzepte
Attribute
Igg(—jlo i Prevalence | _I?)Bx_j]eo‘ < Y : Type Name Classification
Daten- e ] Mappings
ebene e . :

v v « v ¥
Krankheit Symptom Pravalenz Disease ICD-10 Symptoms Medication
Grippe Fieber 1000 Influenza J10 Fever Amantadin
Krebs Blutung 30 Cancer C00-C97 Bleeding Chemotherapy

Selte 1




Beispiel: Semantische Forschungsdaten im Maschinenbau

Vokabularebene
Konzepte Relationen

( Halbzeug )omug!durch( mmm“n )komblnlert( ki )

Attribute

-----
........
..
..
.
.
.

Datenebene R ,:~:.

Fertigungs- rumpf

protokoll TruDisk16002 schweillen

Fertigungs- B3 KUKA Genius  Seriell Reibschweifen  20MnCr5 EN AW-
protokoll Plus 6082

.................

ENAW-6082 32315 295 250 7

i A3 T Seriell US-Laserstrahl- C228 41Cr4

.
.
.
o0
o
.........................

Cc228 1.0460 410 250 25

‘ TIB

Seite 11



TIB Terminology Service — |
offene CKAN Distribution fur P
Forschungsdatenmanagement

Collaborative Ontology Development and
o Publishing Environment

https://service.tib.eu/ts4tib/ontologies
https://terminology.nfdi4dchem.de/



https://service.tib.eu/ts4tib/ontologies
https://service.tib.eu/ts4tib/ontologies
https://terminology.nfdi4chem.de/
https://terminology.nfdi4chem.de/

Documentation

Ontologies

Welcome to the TIB Terminology Service

Search TS. .

Search

Examples: electric vehicle, CHEBI: 72695

5 TIB’s Terminology

With its new Terminology Service, TIB

&) Community
Terminology Services

TIB maintains additional Terminology

Looking for a particular ontology?

A Report an Issue

For feedback, enquiries or suggestions
on our service or to request a new

il Data Content
Updated 27 Sep 2021 20:08

« 43 ontologies
« 57.001 terms
« £,536 properties
« 6,556 individuals

Tweets oy @TIBHannover

ek
@TIEHannover

Gute Machrichten von unseren Kolleg:innen
von @openaccessnet: Das Internetportal

ontology please use our GitHub issue
tracker. For contacting us about further
matters regarding the TIB Terminology
Service, send an e-mail to
information@tib.eu

open-access.network wurde (berarbeitet und
bietet nun umfassende kostenlose Angebote
Zu den Themenschwerpunkten Informieren,
Fortbilden und Veernetzen! tib.eu/de/die-ib/neu

— Leibniz Information Centre for
Science and Technology and
University Library provides a single
point of access to terminology from
domains such as architecture,
chemistry, computer science,
mathematics and physics. The

Services specific to several research
communities as extensions to this
service. NFDI4Ing and NFDI4Chem
are particular examples of these
extensions. It is planned to host more
community specific Terminology
Services as extensions of the central EIJ

Fiir freien Zugang zu Wi...
Uberarbeitetes Internetpor...
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Welcome to the NFDI4Chem Terminology Service

Bearch NFDI4ChemTS... '

Examples: oxidation, IAQ 0020000 Looking for a particular ontology?

57 About NFDI4ChemTS

The NFDI4Chem Terminclogy Service is a repository for chemistry and related ontologies providing a single point of access to the
latest ontology versions. You can browse or search the ontologies and look into their terms and relations. The Terminology Service
can be used either by humans throught the website or by machines via the TS API. The NFDI4Chem Terminology Service is
developed and maintained by TIB - Leibniz Information Centre for Science and Technology. It is part of the service portfolio of the
NFDI4Chem consortium within the National Research Data Infrastructure.

«hl Data Content
Updated 27 Sep 2021 20:08

« 19 ontologies
« 40 469 terms
« 2 311 properties
639 individuals

Tweets oy @nidischem O]

& NFDI4Chem Retweeted

w HerresPawlisLab

@HerresLab

Interested in the description of mixtures? We are
happy to have Gerd Blanke and Leah McEwen in
this week’s Stammtisch @Nfdi4Chem talking
about "MINChI — InChl for Mixtures"! == & Friday
24th september at 1.30 pm via Zoom!

Flease register here:

nfdid4chem.defindex. php/even...

Q0 b Sep 21, 2021
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Terminology Service allows

searching, browsing, exploring of

ontologies

List of all ontologies in NFDI4ChemTS

Show Search:
10 v
entries
Ontology Name 4 Short name Description Loaded Action
Basic Formal Ontology BFO The upper level ontology upon which OBO Foundry ontologies are built.  Mon Sep 27 Search
20:04:08 GMT  Terms
2021
Download
Bioinformatics operations, data types, EDAM EDAM is a simple ontology of well established, familiar concepts that Mon Sep 27 Search
formats, identifiers and topics are prevalent within bioinfermatics, including types of data and data 20:05:55 GMT  Terms
identifiers, data formats, operations and topics. EDAM provides a setof 2021 Properties
terms with synonyms and definitions - organised into an intuitive Ini ils
hierarchy for convenient use. Download
CHEBI Integrated Role Ontology CHIRO CHEBI provides a distinct role hierarchy. Chemicals in the structural Mon Sep 27 Search
haararm~rhey e ara ~rannactad o a "Thac rala ralatiarn CIDOY nrewnicdoace hinlbec INN-0A-AT AT Toarmne




Ontologies are hierachies of

 nfdiachem classes with associated

Molecular Interactions

A structured controlled vocabulary for the annotation of experiments concerned with protein-protein interactions. Developed by the HUPO Proteomics Standards
Initiative.

l Search Ml ]

Ontology information -

+molecular interaction <. _
http://purl obolibrary.org/obo/mi.owl

Version IRI: (&

http://purl obolibrary.org/obo/mi/releases/2020-04-
13/mi.owl

Ontology ID: mi

Version: 2020-04-13

Number of terms: 1566

ancillary I net lrnadard- Man Com 97 A0-NE-77 PR T 9094
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Visualized term: biological role (http://purl.obolibrary.org/obo/MI_0500) &

Classes and their relationships
(properties can be visualized
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<€ DBLP Schema ﬂHome Display Project ~ Share soe

Classes = Properties = Individuals = Comments = Changes by Entity = History =
Class Hierarchy x Class Article x
o o Q m <
¥ © owl:Thing . -
IRI
o_____

¥ O AcademicArticle file:/srv/protege/webprotege-data/uploads/upload-259244 1270055297 140#Article

O Incollection Annotations

O Inproceedings rdfs:label = Article en 9
O Withdrawn rdfs:comment = Ajournal article. en 9
O Agent
O Agent
O Agent
¥ O Article Parents
O Article O Q13442814 9
o Incollection o AcademicArticle 9 PFOJeCt FEEd
O Inproceedings
Articl
O Withdrawn O Article 9
» O Article O Publication 9
» O BibliographicResource O Article 9
0 Book
0 Book
O Book

» O CreativeWork -B. Relationships -



TIB Data Manager —
offene CKAN Distribution far
Forschungsdatenmanagement

Open-source Software Distribution der

/«’ renommierten CKAN Datenportal Plattform
3 fur FDM
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Data Collections with
different formats

A rotmren of Ay Notatooes be e et s |60 (ractatore e D
ey Araryaa 1} e 0 N W SO [CODAY veer W TV'e Laeeg

=2

Caargta CAD

Drmn unagn of CAD waaraaton v, 00 wnd 30 uamg CHAN Vews

Pangass CAD ties

Lowmse unagn of AT v o Vi o4 mormsior. rovesed By PNGAA

Asocombueton rescton STTS) video

Vet wnd it e ater marters o §TTI0 w (UTACA vy i

2

- - — . gy -y o A " b

Page 20



i1 | Leibniz TIB
i ¢; Z Universitat
Hannover

CKAN: Different Views of the Same Data Collectior

— N ————
Bdckan ) R —
O Ogwseses  Gues  Aoss _ e
# / Onganizations / T8 / Exampie CAD
Cxample CAD Adwss  Wowem O
0 Example CAD
m Caipns waage o CAD massasion » X0 wd
Data anc Rescurces

55 g 10 aeg e
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CKAN: Visualizations of Data Collections using Au RS~ ‘

Bdckan )

e o s I
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CKAN: Playing a Video

A / Organizations | TI8 / Anocombustion reactions STFSO autocombunstions wins ..

- —

STF50 autocombustions with varying Phi

From the dataset sbetract

Autocombustion reactions
of STF50 with EDTA+CA:

varying @e

i1 | Leibniz TIB
t 0 2] Universitat ’
to9: 4 J Hannover

# / Oeganizations / TI8 / Autocombustion reactions ... / STFS0 autocombustions with ...

STF50 autocombustions with varying Phi Gl

From the dataset abstract

T Mevimam ey
ISR Adsian ot Intasmatian
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Organisation von Forschungsbeitragen
Im Open Research Knowledge Graph

=

Wissensbhasierte Informationsfliisse fur die
_a Naturwissenschaften




TIB

How did information flows change in the

tal era?

Tol

d

2 | Britannica 2 :I

|# | Britannica 171 i
|
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How does it work today?

#  EHeidroanihel © Teiskommuniation © Smarihones

Smartphones (1691)

Beliebteste Produkttypen

idealo

LU}

Sorterennach | Bebebteste zuerst

E LTE Smarton
. Prae
o gpTn—
= - 0 Kk ¢
sy ~  66499-134140€  69500-128401€  73900-1301,11€  44500-580,00€
DisO5 €
Q Q Q <
95€bs 150
mmmmmm
mmmmmm wr S
ab 300 € "
[@ sopeizn B - o x|

The World of Publishing &

Communication has profundely changed
 New means adapted to the new possibilities were

Séren Auer developed, e.g. ,zooming”, dynamics
e  Business models changed completely
— . « More focus on data, interlinking of data / services and
e e search inthe data
o —— - Integration, crowdsourcing, data curation play an
p— eT— importantrole
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Scholarly Communication has not changed (much)

17t century

TRANSACTIONS:

© GIVING SOME

(ACCOMPE

OF THE PRESENT
Undertakings , Studies , and Labours
" OF THE ;
I N'G-E.- N 1O 4SS E
IN MANY
CONSIDERABLE PARTS
- OF THE b

W 0. R L 3D:

SRR (T &
For Anno xfo’;, and 1666.

In the .\‘AVOT

19t century

20t century

TIB

21t century

THE INTELLECTUAL OBSERVER.

JANUARY, 1865,

CELESTIAL CHEMISTRY, AND THE PHYSICAL
CONSTITUTION OF THE STARS AND NEBULZE.

BY THOMAS W, BURR, F,R.A.8,, F.C.8,
(With a Colowred Plate)

Frw things are more remarkable in the present aspect of
science than the manner in which its various departments come
into contact ome with another, thus aiding the student in a
way auite unlooked for, und throwing B e
of rosearch from a quarter whence it was least expected.
As when stones are hgm'own into water, so the circle of ench
seienco af first soems to be tofally distinet from all the others,
bub gradually these separate circles enlargesand widen, wntil
thoy infersect and produco larger circlos and widor generalizas
tions in the inereasing domain of human knowledge. Thus,
chemistry was, i the time of Davy, furnished with a new und
powerful analytical agent in the shape of voltaic electricity, and
the same agenoy, whle‘h is itself wcﬁad by chemieal action, has
given us the long series of discoveries in electro magnetism,
oulmmtmg in the splendid practical application of the electric
0, too, which is chemical in
its naburo, Lios been of tho grontest service bo th physicist in
furnishing him with a constant and wnerring vecord of the
di of his b and mognotic instra-
ments, and has even come to the assistance of the astronomer
and depicted for him the changing appearances of the moon’s
surface, the spots on the sun, and the feeting phenomena of o
solar eclipse.

Quito xocoutly the upplication of sowo of tho phonomens
of light to the diserimination of the uhemlcal constitution of
b rliea, or Z:bmm analysis os it is ealled, is a discovery of the
hﬁ and most extraordinary wtility to the chemist,
hile its sxf.enamn to the discovery of the cause of the dark lines

VOL. VL—X0. VI. e

Information Retrieval

P. BAXENDALE, Ediror

A Relational Model of Data for
Large Shared Data Banks

E. F. Conn
1B Research Laboratory, San Jose, Californic

Future users of lorge dota banks miat be protecred from
having o knaw how the dato is crganized in the mackine (e
imtermal uw-umfml A prompling service which supplies

and even when some owpects of the extemol representation
ore changed. Changes in dofa represeniaiicn will cien be
needed as o rewlt of changes in query, update, ond report
trtfic and nturol growth in the types of sored information.
 Sreag monehornich fomatied dura s i wory
iras sirschored flss or slightly mare general netwark
ot of o der In Saction 1, inodequacies of thess models
are discussed. A model based on n-ary relatioes, o noml
form for dotu bese relofions, ond the concept of o universol
dalo whlonguage are infroduced. In Section 2, ceriain opera-
tions on relations losher than logkcal inferance] are dicussed
ond opplied fa the problems of radundancy ond consistency
n fhe user's madel.
KEY WORDS AND PHRASES: date bank, date bese, ders wichen, dare
pe—" . wareig of dai, sebsvors. dacrabiity,
c-ﬂ\—-a‘ -——ﬂi— Il rabvievel bmgope, prodicele
saa, sary
¥ ChTeGoRER 170,373,475, 410, 433, 439

L Relational Model and Normal Farm

L1 Inmaovucrion
This paper i concerned with the upplication of slo-
mentary relation theary to systems which pravide shared

mocesa 1o large banks of formatted data. Except for a paper
by Childs [1], the on of relations to data

The relational view {or model) of dats deseribed in
Section 1 appears to be superior in several respects to the
graph or nevwork model (3, 4] preseatly in vogue for noa-
inferential systems. It provides s means of deseribing data
.,.m ito natural structurs oaly—that is, without superim-
any additional structure for machine representation
wqmu Amm it provides n basis for  high level
data language whieh will yield maximal independence be-
tween p the one hand and
tion and organizstion of dat on the other.

A further advantage of the relational view is that it
forms & sound basis for treating derivability, redundsney,
and consistency of relativns— these ure discused in Section
2. The network modsl, ua the athor hand, hes epawned
number of confusions, not the lesst of which is mistaking
the derivation of connections for the derivation of rela-
tions (see reaarks in Section 2 on the “eonnection trap”).

Finally, the relstional view permits & clearer evalustion
of the seope wdd logieal limitations of present formatted

cited in various parts of this paper. Implementations of
systems ta support the relational model are not diseussed.

12 Dara DErespEvces 1¥ PResse Svermus
The provision of data. deseription. tables in recently de-
veloped information systems represents s major sdvance
toward the goal of data independence [5, 6, 7]. Such tables
faciltate changing cerlin characteristicsof the data repre-
‘sentation stored in & data bank. However, the variety of
dats, representation eharseteristies which can be changar
without logically impairing some
still quite imited. Further, the model of duta with which
users interaet is etill cluttared with represeatational prop-
pasticulasly in regard to the ropresentation of eol-
lections of data. (as opposed to individusl items). Three of
the prineipal kinds of dsta dependencies which stll need
t0 be removed are; ondering dependence, indexing depend-
e, s ot depedzncs, I some e these
aro not clesely separable from one another.
u.\ Ordering D Elements of dsta in s
data bank may be stored in u variety of ways, some invely-
ing no concern e loment

Meanwhile other information intense domains were
completely disrupted:

D:

AGDISTIS - Graph-Based Disambiguation of
Named Entities using Linked Data

Ricardo Usbeck'?, Axe
Gerber', Sandro Athaide

el Roder
oren Auer®, and Andreas Both?

‘vrille Ngonga Ngomo!, )
“oelho®, ¢

! University of Leipzig. Germany , * R& D, Unister GmbH, Germany, * Federal

University of Juiz de Fora, Brazil, * University of Bonn & Fraunhofer IAIS, Germany

1

email: {usheck|ngonga) Ginformatik.uni-leipzig.de

Abstract. Over the last decades, several billion Web pages have been
made available on the Web. The ongoing transition from the current
Web of unstructured data to the f Data yet requires scalable and
accurate approaches for the extraction of structured data in RDF (Re-
source Description Framework) from these websites. One of the key steps
towards extracting RDF from text is the disambiguation of named en-
tities. While several approaches aim to tackle this problem, they still
achieve poor accuracy. We address this drawback by presenting AGDIS-
TIS, a novel knowledge-base-agnostic approach for named entity disam-
biguation. Our approach combines the Hypertext-Induced Topic Scarch
(HITS) algorithm with label expansion strategics and string similarity
measures. Based on this combination, ISTIS can efficiently detect
the cotrect URIs for a given set of named entities within an in
Wee ur approach on eight different datasets aga

art named entity disambiguation frameworks. Our results indicate

ua

hat
we outperform the state-of-the-art approach by up to 20% F-measure.

Introduction

The vision behind the Web of Data is to provide a new machine-readable layer

to the Web where the content of Web pages is annota
(e.g.. RDFa [1]). However, the We
15 billion Web pages

d with structured
in its current form is made up of at

! Most of these websites are unstructured in nature. Re-
the vision of a usable and up-to-date Web of Data thus requires scal-
nd accurate natural-language-processing approaches that allow extracting

RDF from such unstructured data. Three tasks play a central role when ex-

tracting RDF from unstructured data: named entity recognition (
entity disambiguation (NED), also known as entity linking [16

NER), named
and relation

extraction (RE). For the first sentence of Example 1, an accurate named entity
recognition approach would return the strings Barack Obama and Washington,
D.C.. A high-quality DBpedia-based named entity disambiguation (NED) ap-
proach would use these already recognized named entities and map the strings

! Data gat

ed from http://wew.vorldwidevebsize.com/ on January 4th, 2014
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TIB
We needto rethinktheway how research ‘
IS represented and communicated

Challenges we are facing:

Digitalisation Monopolisation by Reproducibility Proliferation Deficiency
of Science commercial actors Crisis of publications of Peer Review

= Data integration = Publisher = Majority of = Publication output = Deteriorating
and analysis look-in effects experiments are doubled within a quality 1
= Digital = Maximization hard or not decade = Predatory

collaboration of profits [ reproducible [ = gontinues to rise publishing

[1] http://thecostofknowledge.com, - hitps:/wwv.projekt-deal de
[2] M. Baker: 1.500 scientists lift the lid on reproducibility, Nature, 2016.

[3] Science and Engineering Publication Output Trends, National Science Foundation, 2018.

[4] 3. Couzin-Frankel: Secretive and Subjective, Peer Review Proves Resistant to Study, Science, 2013. Page 29


http://thecostofknowledge.com/
https://www.nsf.gov/statistics/2018/nsf18300/nsf18300.pdf
http://science.sciencemag.org/content/341/6152/1331

TIB

Strategisches Ziel: Paradigmenwechsel im Informationsaustausch ’
Wissensbasierte Informationsflisse in Wissenschaft und Technik

Herausforderungen: Digitalisierung der Wissenschaften, Monopolisierung durch
kommerzieller Akteure, Proliferation von Publikationen, Reproducibility Crisis

TEXTE FORSCHUNGSDATEN WISSENSGRAPHEN

Wissen in Text und Literatur, Daten, Nicht-textuelle Materialien Etablierung wissens-
begrenzter Zugang und Verteilung (AV, 3D, Software etc.) basierter Informationsfllsse

Seite 30



Open Research Knowledge Graph fur die TIB- ’
Fachdomanen

Ubergreifende Konzepte

= Forschungsprobleme Open Research Knowledge

= Definitionen Graph macht Ubergreifende
= Forschungsansatze und fachspezifische Konzepte
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Transmission interval estimates suggest pre-symptomatic spread of COVID-19
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‘ TIB
Zusammenfassung

Offene TIB Data Manager CKAN Distribution ermoglich Realisierung
foderierter organisations- oder fachspezifischer Portale zur Publikation von
Forschungsdaten

Vokabulare, Taxonomien, Ontologien und Wissensgraphen ermdglichen die
Etablierung eines gemeinsamen Verstandnis der Forschungsdaten
(= Nachhaltikeit, Wiederverwendbarkeit)

Mit dem geplanten Open Research Knowledge Graph kénnen auch
Forschungsbeitrage besser mit Forschungsdaten vernetzt werden
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