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How does it work today?
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Communication has profundely changed

New means adapted to the new possibilities were developed,
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Business models changed completely

Py More focus on data, interlinking of data / services and search in
%, Mobittlcton +4915784983049 the data

£ Profil teilen

PROFIL

B E-Mail soeren.auer@gmail.com

Integration, crowdsourcing, data curation play an important

7 ort Leipzig, DE

ﬁ:f] Geburtstag Geburtsdatum hinzufigen ro I e

Page 3




What about
Scholarly
Communication?

Page 4



Scholarly Communication has not changed (much)
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THE INTELLECTUAL OBSERVER.

JANUARY, 1865.

CELBSTIAL CHEMISTRY, AND THE PHYSICAL
CONSTITUTION OF THE STARS AND NEBULA.

BY THOMAS W, BEURR, F.R.A.8,, P.C.8.
(With a Calowred Plats.)

Tew things are more remarkablo in the present aspect of
seienes than the manner in which its various departments come
into contact one with another, thus aiding the student in a
way quite unlooked for, and throwing light upon the subject
of research from a quarter whence it was least expected.
As when stones are thrown into water, so the ecircle of ecach
seience abi first seems to be totally distinet from all the others,
but gradually these separate circles enlargosand widen, until
they infersect and produce larger circles and wider generaliza-
tions in the inereasing domain of human knowledge. Thus,
chemistry was, in the time of thy, furnished with a new and
powerful analytical agent in the shape of voltaic electricity, and
the same ageney, which is iteelf evoked by chemical action, has
given us the long series of discoveries in electro magnetism,
enlminating in the splendid practical application of the electric
telegraph. So, too, photography, which is essentially chemical in
its nature, has been of the grentest serviee to the physieist in
furnishing him with & constant and unerring record of the
indications of hiz barometer, thermometer, and magnetic instru-
ments, and has even come to the assistance of the astronomer
and dopicted for him fhe changing appearances of the moon’s
surface, the spots on the sun, and the fleeting phenomena of &
solar eolipse,

Quite recently the application of some of the phenomena
of light to the diserimination of the chemieal constitution of
bodies, or speetrum analysis as it is called, is o discovery of the
highest order and most extracrdinary utility to the chemist,
while its extension to the discovery of the cause of the dark lines

VOL. VI.—X0, VI, gc

Information Retrieval

P. BAXENDALE, Editor

A Relational Model of Data for
Large Shared Data Banks

E. F. Conp
IBM Research Laborafory, San Jose, California

Future users of lorge data banks must be protected from
having to know how the data is organized in the machine (the
internal representation). A prompting service which supplies
such information is not a satisfactory solution. Activities of users
at terminals and most application programs should remain
unaffected when the internal representation of data is changed
and even when some aspects of the external i

The relational view (or model) of data described in
Section 1 appears to be superior in several respects to the
graph or network model [3, 4] presently in vogue for non-
inferential systems. Tt provides a means of describing data
with its natural structure only—that is, without superim-
posing any additional structure for machine representation
purposes. Accordingly, it provides a basis for a high level
data language which will yield maximal independence be-
tween programs on the one hand and machine representa-
tion and organization of data on the other.

A further advantage of the relational view is that it
forms a sound basis for treating derivability, redundancy,
and consistency of relations—these are discussed in Section
2. The network model, on the other hand, has spawned a
number of confusions, not the least of which is mistaking

are changed. Changes in data representation will often be
needed as a result of changes in query, update, and report
traffic and natural growth in the types of stored information.

Existing noninferential, formatted data systems provide users
with tree-structured files or slightly more general network
models of the data. In Section 1, inadequacies of these models
are discussed. A model based on n-ary relations, o normal
form for data base relations, and the concept of a universal
data sublanguage are introduced. In Section 2, certain opera-
tions on relations (other than logical inference) are discussed
and opplied to the problems of redundancy ond consi

the derivation of for the derivation of rela-
tions (see remarks in Section 2 on the “connection trap™).
Tinally, the relational view permits a clearer evaluation
of the scope and logical limitations of present formatted
data systems, and also the relative merits (from a logieal
int) of il ions of data within a
single system. Examples of this clearer perspective are
cited in various parts of this paper. Implementations of
systems to support the relational model are not discussed.
1.2. DaTa DErENDENCIES IN PRESENT SYSTEMS
The provision of data deseription tables in recently de-

in the user's model.

KEY WORDS AND PHRASES: data bank, data base, deta struchure, dota
organization, hierarchies of deto, networks of data, relations, derivebifity,
redundancy, consistency, composition, foin, refrioval language, predicate
calcolus, socurity, dota integri

CR CATEGORIES: 3.70, 3.73, 3.75, 4.20, 4.22, 4.29

1. Relational Model and Normal Form

L1 INTRODUCTION

This paper is concerned with the application of ele-
mentary relation theory to systems which provide shared
access to large banks of formatted data. Except for a paper
by Childs [1], the principal application of relations to data

veloped i systems & major advance
toward the goal of data independence [5, 6, 7]. Such tables
facilitate changing certain characteristics of the data repre-
sentation stored in a data bank. However, the variety of
data representation characteristics which can be ehanged
without logically impairing some application programs is
still quite limited. Further, the model of data with which
users interact is still cluttered with representational prop-
erties, particularly in regard to the representation of col-
lections of data (as opposed to individual items). Three of
the principal kinds of data dependencies which still need
to be removed are: ordering dependence, indexing depend-
ence, and access path dependence. In some systems these
dependencies are not clearly separable from one another.

1.2.1. Ordering Dependence. Elements of data in a
data bank may be stored in a variety of ways, some involv-
ing no concern for ordering, some permitting each element
to icipate in one ordering only, others permitting each

Meanwhile other information intense domains were completely disrupted:
mail order catalogs, street maps, phone books, ...

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

Ricardo Usheck!?, Axel-Cyrille Ngonga Ngomo!, Michael Roder!2,
Daniel Gerber', Sandro Athaide Coelho®, Séren Auer?, and Andreas Both?

! University of Leipzig, Germany , > R& D, Unister GmbH, Germany, ® Federal
University of Juiz de Fora, Brazil, * University of Bonn & Fraunhofer IAIS, Germany
email: {usbeck|ngonga}@informatik.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 Web of 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 Topie Search
(HITS) algorithm with label expansion strategies and string similarity
measures. Based on this combination, AGDISTIS can efficiently detect
the correct URIs for a given set of named entities within an input text.
‘We evaluate our approach on eight different datasets against state-of-the-
art named entity disambiguation frameworks. Our results indicate that
we outperform the state-of-the-art approach by up to 29% F-measure.

1 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 annotated with structured data
(e.g., RDFa [1]). However, the Web in its current form is made up of at least
15 billion Web pages.! Most of these websites are unstructured in nature. Re-
alizing the vision of a usable and up-to-date Web of Data thus requires scal-
able and 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 (NER), named
entity disambiguation (NED), also known as entity linking [16], 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 disambignation (NED) ap-
proach would use these already recognized named entities and map the strings

! Data gathered from http://www.worldwidewebsize.com/ on January 4th, 2014.
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We need to rethink the way 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 e s | o e quality [
= Digital = Maximization hard or not decade = Predatory
collaboration of profits (1! reproducible 2] « continues to rise [3 publishing

[1] http://thecostofknowledge.com, https://www.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] J. Couzin-Frankel: Secretive and Subjective, Peer Review Proves Resistant to Study. Science, 2013. Page 6



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

Duplication and Inefficiency

’ TIB

How can we avoid duplication if the terminology, research problems, approaches, methods,
characteristics, evaluations, ... are not properly defined and identified?

How would you build an engine / building without properly defining their parts, relationships,
materials, characteristics ...?
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Root Cause —
Deficiency of Scholarly Communication?

Lack of...
Integratability
information is hidden fitting different unstructured content
in text research results Is hard to process
together
Identifyability Collaboration
of concepts beyond one brain barrier Scientists look for the

metadata needle in the haystack
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Google Scholar

* Artikel

Beliebige Zeit
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Nach Datum sortieren

Who has applied it to
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Seiten auf Deutsch

Genome engineering
FA Ran, PD Hsu, J Wright, V ature.com
Targeted nucleases are powerful tools for mediating genome alteration with high precision.
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Source: https://scholar.google.de/scholar?hl=de&as_sdt=0%2C5&q=CRISPR&btnG=, 04.2019
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Concepts

Overarching Con(V7
» Research problems

= Definitions
= Research approaches
= Methods

Artefacts
= Publications
Data

SofthN}
Image/Audio/Video

Knowledge Graphs / Ontologies

Domain specific Concepts

Mathematics Chemistry Technology Architecture

* Definitions « Experiments » Substances » Concepts » Standards * Regulations
» Theorems » Data  Structures * Implemen- * Processes * Elements

* Proofs « Models - Reactions tations « Elements « Models

- Methods . ... . ... * Evaluations < Units, . ...

. . ... Sensor data
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Knowledge Graphs
built on FAIR and Linked Data 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 URI 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.org/Designlssues/LinkedData.html

OPERABLE & RELIABLE
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Chemistry Example: CRISPR Genome Editing

Cold ™ ™ HOME | ABOUT | SUBMIT | ALERTS/RSS
= bioRyiv
Laboratory

THE PREPRINT SERVER FOR BIOLOGY | Search Q ‘

Advanced Search

Mew Results {3 Previous Mext €
A practical guide to CRISPR/Cas9 genome editing in Lepidoptera Posted June 22, 2017.
Linlin Zhang, &) Robert Reed Download PDE M Share
doi: https:/fdoi.org/10.1101/130344 Email @ Citation Tools
Mow published in Diversity and Evolution of Butterfly Wing Patterns doi: 10.1007/9758-981-10-4956-9 8
Abstract Info/History Metrics 04 Preview PDF G+
Subject Area

Abstract

CRISPR/Cas9 genome editing has revolutionized functional genetic work in many
organisms and is having an especially strong impact in emerging model systems. Here Subject Areas

we summarize recent advances in applying CRISPR/Cas9 methods in Lepidoptera, with

A Frciir e omemasidine mractical adiien ae bl aonkiea meneace oF coanoien A E g from All Articles
Source: https://cacm.acm.org/system/assets/0002/2618/021116_Google_KnowledgeGraph.large.jpg?1476779500&1455222197

experimental design through to genotyping. We also describe successful targeted GFP o




Chemistry Example: Populating the Graph

il
A

2. Adaptive Graph Curation & Completion

3= bioRyiv

New Results (<]

A practical guide to CRISPR/Cas9 genome editing in Lepidoptera Posted June 22, 2017

]
e 93

Leibniz
Universitat
Hannover

‘ TiB

Author | Robert Reed

Research Problem | Genome editing in Lepidoptera

Methods | CRISPR / cas9

Applied on | Lepidoptera

Experimental Data | https://doi.org/10.5281/zen0do0.896916

3. Graph representation

CRISPR / cas9 editing
in Lepidoptera
https://doi.org/10.1101/130344

isEvaluatedWith

Experimental Data
https://doi.org/10.5281/zenodo0.896916

Robert Reed
https://orcid.org/0000-0002-6065-6728

adresses Genome editing in
. Lepidoptera
18/,
. mp/emenfedg )
s 9 CRSPRS/cas9
20

Genome editing
https://www.wikidata.org/wiki/Q24630389

Page 14


https://doi.org/10.1101/130344

Exploration and Question Answering

Leibniz TIB
Universitat ‘
Hannover

Q: How do different
genome editing technigues compare?

Research Challenge:

* Intuitive exploration leveraging the
rich semantic representations

« Answer natural language questions

Result
rendering

[1] K. Singh, S. Auer et al: Why Reinvent
the Wheel? Let's Build Question
Answering Systems Together. The Web
Conference (WWW 2018).

SELECT Approach, Feature WHERE ({
Approach adresses
Approach hasFeature Feature }

GenomEditing

Question
parsing

Named
Entity
Recognition
(NER) &

Relation
extraction

con-
struction
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https://www.researchgate.net/publication/322057242_Why_Reinvent_the_Wheel-Let's_Build_Question_Answering_Systems_Together
https://www.researchgate.net/publication/322057242_Why_Reinvent_the_Wheel-Let's_Build_Question_Answering_Systems_Together
https://www.researchgate.net/publication/322057242_Why_Reinvent_the_Wheel-Let's_Build_Question_Answering_Systems_Together

Result:

i1 | Leibniz TIB
i € Z Universitit
teg: 4 | Hannover

Automatic Generation of Comparisons / Surveys

Q: How do different genome editing techniques compare?

Engineered Nucleases

Site-specificity

Safety

Ease-of-use / costs/ speed

zinc finger nucleases (ZFN) ++ + --
9-18nt $33: screening, testing to define efficiency
transcription activator-like +++ ++ ++
effector nucleases (TALENS) 9-16nt Easy to engineer
1 week / few hundred dollar
engineered meganucleases +++ 0 --
12-40 nt $3$$ Protein engineering, high-throughput
screening
CRISPR system/cas9 ++ - +++
5-12 nt Easy to engineer

few days / less 200 dollar
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Research field | Virology

Description

Virology is the study of viruses — submicroscopic, parasitic particles of genetic material contained in a protein coat — and virus-like agents. It focuses on the
following aspects of viruses: their structure, classification and evolution, their ways to infect and exploit host cells for reproduction, their interaction with
host arganism physiology and immunity, the diseases they cause, the technigues to isolate and culture them, and their use in research and therapy.
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Research problem | COVID-19 reproductive number

Description

In epidemiology, the basic reproduction number, or basic reproductive number (sometimes called basic reproduction ratio or basic reproductive rate),
denoted RO [pronounced R nowght or R zero), of an infection can be thought of as the expected number of cases directly generated by one case ina
population where all individuals are susceptible to infection.
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COVID-19

Demonstration observatory with research problems and comparisons related to COVID-18.

Research field: Virclogy

: » | Observatories are
esearch Problems Organizations Contributors
1. Inhibition of sars-cov 3-chymaotrypsin-like I Maria-Esther Vidal - -
protease . TlB S @ TI2 Leibniz Information Centre for Science C u r at e d b y O r g an I Z at I O n S

2. ldentification of sars-cov-2 by and Technology
metagenomic rna sequencing

la ifer 'SOUZ; -
3. Predicting the evolution of 2019-ncov e . al l d O r g an I Z e r eS e ar C I l
TIg Leibniz Information Centre for Science

4. Sequencing of the sars-cov-2 genome in
iceland

5. Sequencing of the sars-cov-2 genome . Philipp Dillschneider p rO b I e m S . CO n t r I b U t I O n S y

6. Sars-cov-2 infection of residents of a
nursing facility in the usa

o e comparisons and
visualizations in a
particular field

and Technology

Content

Figures

; ' ’. ) : II““NI e eeosisaital

Comparisons

COVID-19 Reproductive Mumber Estimates Page 27
B 31 Contributions @ 24-06-2020



E.;‘:‘; ORKG Vieww Tools»  Aboutw

View all organizations

InfAl

Institut fur Angewandte Informatik

nfAl Institut fir Angewandte Informatik

UNIKLINIK
RWTHAACHEN

Uniklinik RWTH Aachen

Northwestern
University

MNorthwestern University

VRIJE
V U = UNIVERSITEIT
° AMSTERDAM

Search...

®BoLeibniz
“AILab

International Future Lab for Artificial
ntelligence in Hannover

LENENIZ INFORMATION CENTRE

TI B FOR SCIENCE AND TECHNOLOGY
UNIVERSITY LISRLRY

TIE Leibniz Information Centre for
Science and Technology

..
* & @ |nformationszentrum
« .8 benswissenschaften

ZB MED Informationszentrum
Lebenswissenschaften

A e e

o [

Leibniz University of Hannover

ié'f’\ﬂ“g“l%%'

L35 Research Center

LifeGlimmer GmbH

LifeGlimmer

Leibniz TIB

Universitat
Hannover

Showcase
contributing
organizations

Page 28



Leibniz

Universitat

The Team HE

PostDocs

Group Leaders

3
i
European
5 ; i Research
Dr. Markus Stocker Dr. Gabor Kismihok Dr. Javad Chamanara Dr. Jennifer D’Souza  Dr. Lars Vog Dr. Oliver Karras Council
Doctoral Researchers Software Development
Yaser Jaradeh Vitalis Wiens Muhammad Haris Manuel Prinz Kheir Eddine Farfar Suhas Murthy
Collaborators InfAl Leipzig / AKSW Administration
,«fi} 79| = .
Simone Matern Page 29

Golsa Heidary Salmonon Kabongo Dr. Michael Martin  Natanael Arndt Katja Bartel



Conclusions

= We need to reinvent scholarly
communication

= Knowledge Graphs are perfectly suited to
capture research contributions in a
structured and semantic way making them
human and machine interpretable

= With our Open Research Knowledge Graph
Initiative we aim to establish a registry for
research contributions

= Curation and synergistic combination of
human, expert and machine intelligence is a
challenge

i1 [ Leibniz TIB
i O Z B Universitat
too:4 0 Hannover

Stay tuned

https://tib.eu

Consider creating an ORKG observatory for
your domain

Mailinglist/group:
https://groups.google.com/forum/#!forum/orkg

Open Research Knowledge Graph:
https://orkg.org

ERC Consolidator Grant ScienceGRAPH
on the topic

European
Research
Council
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