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Ahnliche Beobachtung in anderen Bereichen...
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Und in der Wissenschaft?
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Information Retrieval

P. BAXENDALE, Editor

A Relational Model of Data for
Large Shared Data Banks

E. F. Copp
IBM Research Laboratory, San Jose, California

Bt vmarer i Tamma ks b i i mataab e

The relational view (o model) of data described in
Section 1 appears to be superior in several respeots to the
graph or etwork 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 for
‘purposes. Accordingly, it provides & basis for a high level
data language which will yield maximal independence be-
tween programs on the one hand and machine representa-

BIBLIOTHEK - Forschung und Praxis 2020; 44(3): 516-529

DE GRUYTER

Textmining

Stiren Auer*, Allard Oelen, Muhammad Haris, Markus Stocker, Jennifer D'Souza, Kheir Eddine
Farfar, Lars Vogt, Manuel Prinz, Vitalis Wiens and Mohamad Yaser Jaradeh

Improving Access to Scientific Literature with

Knowledge Graphs

Kouwnrds: Subioet claccification: knowlodon oranh: <.

Icht das volle Potential
Isierung

coleuh, sacurty, dato integrity
CR CATEGORES: 370, 373, 375, 420, 422, 429

1. Relational Model and Normal Form

11, InnopucTioN

This paper is concerned with the application of ele-
mentary relation theory to systems which provide shared

acooss o large banks of formatted data, Except for a paper
by Childs [lI. ‘the principal application of relations to data
has been to deductive question-answering systems.
Levein and Maron [2] provide numerous references to work
in this area,

In contrast, the problems treated here are those of data
independence—tho independence of spplication programs
and terminal activities from growth in data types and
changes in a.u rwluenudon—md certain kinds of data

ch are expected to become troublesome
even in nnmieduchve systems.

Volume 13 / Number 6 / June, 1970

Kaum Veranderung!

U IO GBS Wi G b G
without_ logically impairing some application. programs is
stll 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. (15 opposed to individual items). Threo of
the principal kinds of data dependencies which still need
to be removed are: ordering dependence, indexing depend-
ence, and acoess path dependence. Tn some systems these
dependencies are not clearly separable from one another.
121. Ordering Dependence. Elements of data in a
data bank may be stored in & variety of ways, some involv-
ing no concern for ordering, some permitting each element
to participate in one ordering only, others permitting each
element to participate in several orderings. Let us consider
those existing systems which either require or permit data
elements to be stored in at least one total ordering thh is
closely associated with the hardware-determined
of addresses. For example, the records of  file concerning
parts might be stored in ascending order by part serial
number. Such systems normally permit application pro-
to assume that the order of presentation of records
from such a file s identical to (or is a subordering of) the

Communications of the ACM 317

Knowledge graph such as the ORKG can be used to give a
condensed overview on the state-of-the-art addressing a
particular research quest, for example as a tabular com-
‘parison of contributions according to various characteris-
tics of the approaches. Further possible intuitive access
interfaces to such scholarly knowledge graphs include

manuellen (crowd/expert sourcing) und (halb-Jautomati-
sierten Techniken ein. Nur mit einer solchen Kombination
aus menschlicher und maschineller Intelligenz konnen
wir die erforderliche Qualitit der Darstellung erreichen,

Forscher zu ermoglichen. Im Ergebnis kann ein Wissens-

ural language questions.

Dr. Séren A b

grap , um einen k

eine bestimmte Forschungsaufgabe zu geben, 2.B. als ta-
bellarischer Vergleich der Beitrige nach verschiedenen
Merkmalen der Ansitze. Weitere mogliche intuitive Nut-

2u solchen Wis-

Alard Oelen, allard.oelen@tib.eu
‘Muhammad Haris, mubammad haris@tib.eu
r. Markus Stocker, markus.stocker@tib.eu

. Jennifer D'Souza, ennifer. dsouza@tib.eu
Kheir Eddine Farfar, khelr farfar@ib.eu

Lars Vogt, Lars.vogt@tib.eu

‘Manuel rinz, manuel prinzgptb.eu

Vitalis Wiens,vitalis wiens @tib.eu

Mohamad Yaser Jaradeh, yaser jaradeh @tib.eu

sensgraphen sind doménenspezifische Visualisierungen
oder die Beantwortung natiirlichsprachlicher Fragen mit-
tels Question Answering.

se-

mantic Web; Crowdsourcing; Text Mining
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Folgen des dokumentenzentrierten Informationsflusses:
Publikationsflut

« ~ 2.5 Mio neue Publikationen/Jahr

« Forschende verlieren den Uberblick, selbst in
kleinen Feldern

* Wissensverlust

* Suche nach der Nadel im Heuhaufen

Seite 5



Beispiel — CRISPR

crispr

~ halbe Millionen
Ergebnisse

Ungefajgr 470.000 Ergebnisse

MLl The heroes of CRISPR
ES Lander - Cell, 2016 - Elsevier

... for CRISPR-based resistance, they set out to create the first artificial CRISPR arrays—programming
CRISPR ... As they predicted, the strains carrying the new CRISPR sequence showed ...

17 Speichern 99 Zitieren Zitiert von: 538 Ahnliche Artikel Alle 20 Versionen

A CRISPR view of development
MM Harrison, BV Jenkins... - Genes & .., 2014 - genesdev.cshlp.org

... as “spacers” between repetitive sequences in the CRISPR locus of the host genome. The
CRISPR locus is transcribed and processed into short CRISPR RNAs (crRMAs) that guide the ..

17 Speichern 99 Zitieren Zitiert von: 272 Ahnliche Artikel Alle 10 Versionen

L] CRISPR-based diagnostics

MM Kaminski, 00 Abudayyeh, JS Gootenberg... - Mature Biomedical ..., 2021 - nature.com
... with the CRISPR-associated (Cas) enzyme. Although there are diverse CRISPR-Cas ...
these systems are connected by their dependence on CRISPR RMA [crRMNA), which guides ...
it Speichern 99 Zitieren Zitiert von: 53 Ahnliche Artikel Alle 10 Versionen

TIB

Konkrete Fragen:

« Wer hat CRISPR an Schmetterlingen

angewandt?

* Wie kann CRISPR madglich

kostengunstig realisiert werden?

* Vergleich zu anderen

Genomeditierungstechniken?
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Publikationsflut — Mehr als nur eine Unannehmlichkeit

«  Weltweit ca $1,700,000,000,000 (1.7 Billionen)
Ausgaben fiur Forschung & Entwicklung

 Ein Teil verschwendet in einem ineffizienten
System

- Kostet Zeit und Geld!
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Weitere Herausforderungen der Dokumentenzentrierung

ity

ELSEVIER
Reproduzierbarkeitskrise Monopolstellung Abnehmende Qualitat
kommerzieller Akteure von Peer-Reviews

Fehlende maschinelle Predatory Publishing
Unterstutzung
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Zeit, Wissenskommunikation neu zu denken!

‘ TIB

“Die Gluhbirne wurde nicht erfunden,
Indem man eine Kerze verbessert hat.”
Oren Harari

Die Losung heil3t nicht ,bessere pdfs®...

Digitalisierung ist mehr als nur Digitisierung!
Aktuelle und kinftige wissenschaftliche
Herausforderungen konnen nicht mit einem
veralteten System gemeistert werden.

Digitalisiert Wissen,
nicht Dokumente!

Seite 9



The Open Research Knowledge Graph

Wie der Name schon verrat, ist der ORKG ein Wissensgraph (knowledge graph).

Seite 10



Wissensgraphen finden bereits Anwendung in der Industrie...

Tencent f&ifl Prot -‘USGS Google

a Baldr!.fEE Pub%ed | meg

Alibaba.com

Okay, aber was ist denn nun
ein Wissensgraph?

3 ebV - = Delmtte.ﬁmmmjm

- {1;1: sprRINGERNATURE  @MAZON.COM accenture
LSEVIE

Warum nicht auch in der (offenen) Wissenschaft?

https://www.slideshare.net/Frank.van.Harmelen/adoption-of-knowledge-graphs-late-2019 Seite 11



https://www.slideshare.net/Frank.van.Harmelen/adoption-of-knowledge-graphs-late-2019

TIB

Darstellung von Information

Harbaor
Laboratory

e biORXiV In einem Text stecken viele Informationen

THE PREPRINT SERVER FOR BIOLOGY

« Metadaten

bioRxiv posts many COVID19-related papers. A reminder: they have not been formally peer-reviewed and should
not guide health-related behavior or be reported in the press as conclusive.

New Resulis

« Forschungsproblem

A practical guide to CRISPR/Cas9 genome editi

Linlin Zhang, = Robert D. Reed
dor. mpsraororg o o a00aa
Now published in Diversity and Evolution of Butterfly Wing Patterns doi: 10.1007/978-981-10-4956-9_8

« Methoden

Abstract Full Text Info/History Metrics

 Materialien

Abstract

CRISPR/Cas9 genome editinghas revolutionized functional genetic work in ma

 Resultate

and is having an especially strong impact in emerging model systems. Heregfe summarize

recent advances i applying CRISPR/Cas9 methods in Lepidoptera, jwith"a focus on providing

practical advice on e e e PToCERS OT gonomne canmg morm erper nental design through to

genotyping. We also describe successful targeted GFP knockins that we have achieved in °

butterflies. Finally, we provide a complete, detailed protocol for producing targeted long deletions

in butterflies.
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Darstellung von Information

Cald ® ®
Spring
Laboratory

THE PREPRINT SERVER FOR BIOLOGY

bioRxiv posts many COVID19-related papers. A reminder: they have not been formally peer-reviewed and should
not guide health-related behavior or be reported in the press as conclusive.

New Results A Follow this preprint
A practical guide to CRISPR/Cas9 genome editing in Lepidoptera

Linlin Zhang, @ Robert D Reed
doi: https://doi.org/10.1101/130344
Now published in Diversity and Evolution of Butterfly Wing Patterns doi: 10.1007/978-981-10-4956-9_8

Abstract Full Text Info/History Metrics [ Preview PDF

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 we summarize
recent advances in applying CRISPR/Cas9 methods in Lepidoptera, with a focus on providing
practical advice on the entire process of genome editing from experimental design through to
genotyping. We also describe successful targeted GFP knockins that we have achieved in
butterflies. Finally, we provide a complete, detailed protocol for producing targeted long deletions

in butterflies.

’ TIB

In einem Text stecken viele Informationen

...die leider nicht von einer Maschine verstanden
werden.

7 7

Seite 13



Wissensdarstellung in Graphen

Von Artikeln...

...2Zu Wissen

Genome editing
wikidata.org/wiki/Q24630389

i
- SE Va’“atedWith

CRISPR/cas9

Experimental Data
doi.org/10.5281/zeno0do.896916
Seite 14



Vorteile eines Wissensgraphen

 Machine-actionable

« Automatisiertes Finden und Verkntpfen relevanter Inhalte

« Basis fur Frage-Antwort-Systeme

]

P
Natural j &
language = mmm) Answer \:I_) —
guestion @

Mg

« Neue Art, Wissen zu erkunden

Seite 15




Beispiel: SARS-CoV 2 Basic Reproduction Number

‘ TIB

Ly
S5\
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Properties

location

Time period

has beginning

has end

Basic reproduction number

Has value

Confidence interval {

Lower confidence limit

Upper confidence limit

Method*

The early phase of the
COVID-19 outbreak in
Lombardy, Italy

2020 - Contribution 7

Lombardy, ltaly

Time interval

2020-01-14

2020-03-08

Basic reproduction number

estimate value specification

3.1

Confidence interval [95%5)

2.9

3.2

Transmission potential of
COVID-19 in Iran

2020 - Contribution 7

Time interval

2020-02-19

2020-02-29

Basic reproduction number

estimate value specification

3.6

Confidence interval [95%)

3.4

4.2

generalized growth model

Transmission potential of
COVID-19 in Iran

2020 - Contribution 2

Time interval

2020-02-19

2020-02-29

Basic reproduction number

estimate value specification

3.58

Confidence interval (95%)

1.29

&8.46

based on the calculation of the
epidemic's doubling times:
estimated epidemic doubling
time of 1.20 (95% CI, 1.05,
1.44) days

Estimating the generation
interval for COVID-19 based
on symptom onset data

2020 - Contribution 7

Singapore

Time interval

2020-01-21

2020-02-26

Basic reproduction number

estimate value specification

1.27

Confidence interval (95%25)

1.19

1.36

generation interval

ite 17



Ziele des ORKG

Kollaboration forder
Uberblick tiber den {0k @
Stand zu spezifischen @ Fokus auf Inhalt

Forschungsfragen statt auf Dokumente

Edable Accessible nteroperable Reusable
9%
JORVE: I+

Forschung FAIR machen

\
&1 Pl 7NV 7 T~ X

Interdisziplinare Herausforderungen
angehen
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ORKG: Leuchtturm in der Publikationsflut
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View ™  Tools  About ™

Comparisons

Was kann der
ORKG?

Fapers

Visualizations

| Reviews
ists (D

Benchmarks

aims to

ORKG, papers ais




Und wie steht es
Inhaltlich?

Seite 21



Aktueller Status

= ~ 13.000 Paper beschrieben
= ~ 1000 Comparisons EEm kan nte mehr Sein!

= ~ 5.000 Research questions/ problems

= ~ 1000 Users

Wie bekommen wir mehr
Inhalt?

Seite 22



Wer erstellt Inhalte im ORKG?

P77, cold ®
p Col
J 4 Spring -
{osr} i io
W, A Laboratory
i

THE PREPRINT SERVER

bioRxiv posts many COVID19-related papers.
not guide health-related behavior or be reporte

New Results

A practical guide to CRISPR/Cas¢

Linlin Zhang, (& Robert D Reed
doi: https://doi.org/10.1101/130344
MNow published in Diversity and Evolution o

ERICHENIER
Abstract Full Text Info/History

Abstract

CRISPR/Cas9 genome editing has rev
and is having an especially strong imp:
recent advances in applying CRISPRI/C
practical advice on the entire process ¢
genotyping. We also describe success
butterflies. Finally, we provide a comple
in butterflies.

“‘ TIB

Ubersetzung « R. D. Reed
o - /0000-0002-6065-6728

Maschinen? ? 9
f?

Nicht prazise genug!

Genome editing in
’) Lepidoptera

senome editing
a.org/wiki/Q24630389

I—I\PUIIIII\;I'LM' L7 LALLA

doi.org/10.5281/zen0d0.896916 CRISPR/cas9

Seite 23



Wer erstellt Inhalte im ORKG?

'-' ‘.. Cold [

J 8 Spring -
4 { Harbor lo

0 u

b Laboratory /

THE PREPRINT SERVER

bioRxiv posts many COVID19-related papers.
not guide health-related behavior or be reporte

New Results

A practical guide to CRISPR/Cas¢

Linlin Zhang, © Robert D. Reed
doi: https://doi.org/10.1101/130344

MNow published in Diversity and Evolution o

[©1]

Abstract Full Text Info/History

Abstract

CRISPR/Cas9 genome editing has rev
and is having an especially strong imp:
recent advances in applying CRISPRI/C
practical advice on the entire process ¢
genotyping. We also describe success
butterflies. Finally, we provide a comple

in butterflies.

Ubersetzung .
@)

Besser:
Wissenschaftliche
Communities!

I—I\PUIIIII\JI'\M' L7 LALLA

. TIB

R. D. Reed
jJ/0000-0002-6065-6728

Genome editing in
Lepidoptera

senome editing
a.org/wiki/Q24630389

doi.org/10.5281/zen0d0.896916 CRISPR/cas9

Seite 24



Wer erstelle Inhalte im ORKG?

‘ TIB

Forschende

Crowd-based approach fir den Kuratierungsprozess
Prinzip Wikipedia:
Alle kbnnen erstellen, editieren, erganzen, nachnutzen, etc.

C' ORKG "~

m Nutzende
> anderer
@ ﬁ Bereiche

Software-
entwickler:innen

Seite 25



Inhalt

Anforderungen

Seite 26



ORKG Kuratierung — Verschiedene Expertisen vereint




Observatories: Eine zentrale Rolle im Kuratierungprozess

Bewerbung des
ORKG

Erstellung von
Templates &
Erleichterung des

Einstiegs fur neue
User

il

Qualitatskontrolle

Organisation von
Wissen aus dem
eigenen Feld

.
.....
Y

Y (o
/ { :’.‘( <
» 3 3 rﬁ' S i
P e g \.\;} Ry e
v o o YN .
\‘ 2 2 U RS S .‘.. x

( /] -

Ein Commu

, TIB

Enger Kontakt zu
unserem Entwicklerteam:
Probleme und
Anforderungen werden
priorisiert




Observatories mit Beteiligung der LUH

‘ TIB
Ol Leibniz VU?M

“IAILab

AMSTERDAM
Artificial Intelligence

Papers: 235
" . - LEIRNLT INFOEMATION CENTRE .
Jj | Leibniz ‘ TIB oo Comparisons: 35
i ¢ Z § Universitit
teo: 4§ Hannover

Empirical Software Engineering
Papers: 277
Comparisons: 20

Knowledge Graphs
Papers: 3
Comparisons: 13

Seite 29



Wir winschen uns noch viele weitere solcher
Kollaborationen!

Wiederbelebung alter Observatories

Grundung neuer Observatories

Seite 30



Wie starte ich ein Observatory?

, TIB

1. Team ORKG kontaktieren (info@orkg.org oder direkt an mich: anna.lorenz@tib.eu)

2. Kompetenzfragen formulieren:
Welche Fragen muss das System beantworten kbnnen, um einen Mehrwert bieten zu kénnen?
Was ist ndtig, um sie zu beantworten und wo finde ich diese Informationen in einem Artikel?

3. Team ORKG unterstutzt bei der Erstellung von Templates

4. Daten konnen eingetragen werden. Fertig!

Keine Zeit, selbst Paper einzupflegen? = Curation Program weiterempfehlen!

Seite 31
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Post-Docs

Prof. Dr. Séren Auer  Dr. Markus Stocker Dr. Jennifer D'Souza Dr. Lars Vogt
PhD Students

:
‘ i 4
Allard Oelen Freya ThieRen Golsa Heidari Hassan Hussein Julia Evans

Developers Community Building

'1'.?‘ {\\ g -
Muhammad Haris Yaser Jaradeh Salomon Kabenamualt

Kheir Eddine Farfar Manuel Prinz Omar Arab Oghli Vlad Nechakhin Dr. Anna-Lena Lorenz Seite 32




Zusammenfassung

Wissenschaftlicher
Austausch neu gedacht

Maschinenlesbare /x "
Darstellung von Wissen *<+ 71

Crowd-based
approach

[

Mehr Infos: orkg.org
Kontakt: info@orkg.org
Folgt uns: @orkg_org
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