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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, e.g.
,Z0oming"“, dynamics

e * Business models changed completely

——  More focus on data, interlinking of data / services and search in the
T o data

B * Integration, crowdsourcing, data curation play an important role
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Scholarly Communication has not changed (much)
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THE INTELLECTUAL OBSERVER,

JANUARY, 18665,

CELTSTIAL CHEMISTRY, AND THE PHYSICAL
CONSTITUTION OF THE STARS AND NEBULA,

DY THOMAS W. BURE, F.E.A.5,, R.0il
(With a Colowved Platz)

Fpw things are more remarkable in the present aspect of
seience than the manner in which its various departments come
into contact one with another, thus aiding the student in n
way quite mnlooked for, and throwing light ulpan the subject
of research from a quarter whence it was least expected,
As when stones are thrown info water, so the circle of each
seienco ab firsi seoms fo bo totally distinet from all the others,
but gradually thess separate civeles enlargesand widen, until
they intersect and produce larger circlos and wider goneraliza-
tions in the increasing domam of human knowledge, Thus,
chemistry was, in tho time of Davy, farnished with o new and
powerful analytieal agent in the u]mEa of voltaic electricity, and
the same ageney, which is itself evolced by chemical action, has
given us the long series of di ies in electro magneti
culminnting in the splendid practical application of the electric
telegraph. So, too, photography, which is essentially chemical in
its nature, has been of the greatest service to the physieist in
firnishing him with o constant and unerring record of the
indications of his barometer, thermometer, and magnetic instru-
ments, and has even come to the assistance of the asronomer
and depicted for him the changing appesrances of the moon’s
surface, the spota on the sun, and the fleeting phenomena of &
golar eclipse,

Quite vecontly the applieation of somo of the phenoimena
of light to the diserimination of the chemical constitution of
hodies, or spestrum analysis as it is ealled, is a discovery of the
highest nr(ﬂr and most extraordinary utility to the chemist,
while its oxtension to the discovery of the cause of the dark lines
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Information Retrieval

P. BAXENDALE, Editor

A Relational Model of Data for
Large Shared Data Banks

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

Future users of large data banks must be protected from
having to know how fhe data is organized in the machine (the
intemal representation). A prompfing service which supplies
such information is not a satisfactory solution. Activities of users
at ferminals and most application programs should remain
unaffected when the intermal representation of data is changed
and even when some aspects of the external representation
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 nefwork
models of the data. In Section 1, inadequacies of these models
are discussed. A model based on n-ary relations, a 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 and consistency
in the user's model.
KEY WORDS AND PHRASES: data bark, data base, data structure, data
orgarixation, hierorchies of dato, nefworks of daa, relations, derivabiity,
redundancy, comistency, composition, foin, retrieval language, predicote
caleuls, scurity, dota integrity
CR CATEGORIES: 370, 3.73, 3.75, 4.

422,429

L. Relational Model and Normal Form

L1 Intopuction

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 [L], the principal application of relations to data

The relational view (or model} of data described in
Section 1 appears to be superior in several respeets to the
graph or petwork model [3, 4] presently in vogue for non-
inferential systems. It provides a means of describing data
with ite 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 consi of relati th dis d in Section
2. The network model, on the other hand, has epawned a
number of confusions, not the least of which is mistaking
the derivation of connections for the derivation of rela-
tions (see remarks in Section 2 on the “connection trap”).

Finally, the relational view permits a clearer evaluation
of the scope and logieal limitations of present formatted
data systems, and also the relative merits {from a logical
standpoint) of competing representations 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, Dara DerexpENcrss 1§ Prusnyr Systems

The provision of data description tables in recently de-
veloped information systems represents a 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 changed
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, parti in regard to the fon 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 cleatly 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 participate in one ordering only, others permitting each

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

21t century

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

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

1 University of Leipzig, Germany , > R& D, Unister GmbH, Germany, ® Federal
University of Juiz de Fora, Brazil, * University of Bonn & Fraunhofer TAIS, Germany
eck|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 appro: ion 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-bas: approach for named entity disam-
biguation. Our approach combines the Hypertext-Induced Topic Search
(HITS) algorithm with label expansion strategies and string similarity
measures. Based on this combination, AGDISTIS can efficiently detect
the :t 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,

es for the extr

TTe

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 disambignation (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 disambiguation (NED) ap-
proach would use these already recognized named entities and map the strings

! Data gathered from http://www.worldwidevebsize.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 Sanlalad i & quality 4

= Digital = Maximization hard or not decade = Predatory
collaboration of profits [1 reproducible 4] - 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.
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Root Cause - ‘ TIB

Deficiency of Scholarly Communication?

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

haystack
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How can
we fix it?
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Concepts

Overarching ConCM7
» Research problems

= Definitions
» Research approaches
= Methods

Artefacts
= Publications
= Data

. Softwm
» 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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Chemistry Example: CRISPR Genome Editing

Cota ° ° HOME | ABOUT | SUBMIT | ALERTS/RSS
s blOR lv | CHANNELS
Labaratary

THE PREPRINT SERVER FOR BIOLOGY | Search Q

Advanced Search

Mew Results O Previous Next
A practical guide to CRISPR/Cas9 genome editing in Lepidoptera Posted June 22, 2017.
Linlin Zhang, © Robert Reed Download PDE ¥ Share

doi: https://dol.org/10.1101/130344
MNow published in Diversity and Evolution of Butterfly Wing Patterns doi 10.1007/978-981-10-4956-9 8

Abstract Info/History Metrics O Preview PDF G+

Subject Area

Abstract m

CRISPR/CasS genome editing has revolutionized functional genetic work in many

== Email @ Citation Tools

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 Lepiduptera, with

- Assinn o b anbien nracnce of aomcms aditiesg from All Articles
Source: https://cacm.acm. org/system/assets/0002/2618/021 1 16 Google KnowledgeGraph.large.jpg?1476779500&1455222197

experimental design through to genotyping. We also describe successful targeted GFP
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Chemistry Example: Populating the Graph

2. Adaptive Graph Curation & Completion

- bioRxiv e Author | Robert Reed

- o Research Problem | Genome editing in Lepidoptera

A practical guide to CRISPR/Cas9 genome editing in Lepidoptera Fosted Jume 222017

u
9 921

Methods | CRISPR / cas9

Applied on | Lepidoptera

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

. Robert Reed
3' Graph representatlon https://orcid.org/0000-0002-6065-6728
CRI_SPRI <_:as9 editing adresses Genome editing in
in Lepidoptera Lepidobtera
https://doi.org/10.1101/130344 SImplermen pidop
\S‘Oé/o edBy
isEvaluatedWith %y, CRSPRS/cas9
20
Experimental Data Genome editing
https://doi.org/10.5281/zenodo.896916 https://www.wikidata.org/wiki/Q24630389
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Exploration and Question Answering

Research Challenge:

* Intuitive exploration leveraging the
rich semantic representations

* Answer natural language questions

Q: How do different
genome editing techniques compare?

Question
parsing

Named
Entity
Recognition
(NER) &
Linking
(NEL)

Result
rendering

Relation
extraction

Approach adresses
Approach hasFeature

SELECT Approach, Feature WHERE ({

Query
con-
struction

GenomEditing

Feature } Page 11




Result:

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

few days / less 200 dollar
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Has research problem

Location

Study date

RO estimates (average)

95% confidence interval

Method

E'TE ORKG Papers Toolsv Abouti]
L

Estimation of the epidemic %
properties of the 2019 novel
coronavirus. A mathematical
modeling study

COVID-12 reproductive
number

Wuhan City, China

2020-01-10/2020-01-23
4.38
3.63-5.13

2 weighted average of
Exponential growth, Maximum
likelihood, Seguential
Bayesian, Time-dependent
reproduction numbers, and
SEIR model basic reproduction
numbers by calculating
weights from a Poisson loss
function

Estimation of the epidemic
properties of the 2019 novel
coronavirus. A mathematical
modeling study

COVID-12 reproductive
number

Wuhan City, China

2020-01-23/2020-02-08
3.41
3.16-3.65

a weighted average of
Exponential growth, Maximum
likelihood, Seguential
Bayesian, Time-dependent
reproduction numbers, and
SEIR model basic reproduction
numbers by calculating
weights from a Poisson loss
function

Search...

Estimation of the epidemic *
properties of the 2019 novel
coronavirus: A mathematical
modeling study

COVID-19 reproductive
number

Wuhan City, China

2020-01-10/2020-02-08
3.39
3.09-3.70

a weighted average of
Exponential growth, Maximum
likelihood, Seqguential
Bayesian, Time-dependent
reproduction numbers, and
SEIR model basic reproduction
numbers by calculating
weights from a Poisson loss
function

Q Add paper & Signin

Transmission potential of
CCVID-191n Iran

COVID-19 reproductive
number

iran

2020-02-19/2020-02-29
3.6
3.2-4.2

generalized growth model

Transmission potential of
COVID-19 In Iran

COVID-12 reproductive
number

iran

2020-02-19/2020-02-29
3.58
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

COVID-12 reproductive
number

Singapore

2020-01-21/2020-02-26
1.27
1.19-1.36

generation interval



Bar Chart

I R0 Estimate
Joseph et Shenetal Liuetal Liuetal Readetal Majumder WHO Caoetal Zhaoetal Zhaoetal Imai Julienand Tangetal QunlLiet
al. [1] 2 [3 [31 [4] et al. [5] [6] 71 7 (20203 [8] Althaus [9] [10] al. [11]
Comba Chart

R0 Estimate

—— Trend line
(Just a test)
95% Confidence
Interval
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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 (maybe similar to
some extend as Crossref for
DOls/bibliographic metadata)

Curation and synergistic combination of

human, expert and machine intelligence is a

challenge

Stay tuned
= https://tib.eu

= Mailinglist/group:

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

= Open Research Knowledge Graph:

https://orkg.org

= ERC Consolidator Grant ScienceGRAPH

started in May

European
Research
Council
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