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Open Culture Factors
Digital technologies, networking
Communities, Culture
Collaboration / Crowdsourcing
Zero marginal costs
Economic
Need for transparency

Role models: Linux, Wikipedia, OpenStreetMaps
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Open Definition The Definition

The Open Definition

The Open Definition sets out principles that define “openness” in relation
to data and content.

It makes precise the meaning of “open” in the terms “open data” and
“open content” and thereby ensures quality and encourages
compatibility between different pools of open material.

It can be summed up in the statement that:

“‘Open means anyone can freely access, use, modify, and share for
any purpose (subject, at most, to requirements that preserve
provenance and openness).”

Put most succinctly:

“Open data and content can be freely used, modified, and shared by
anyone for any purpose”

Read the full Open Definition »

Open Definition is a project of Open Knowledge International — Source Code

Conformant Licenses Participate

THE OPEN DEFINITION
IN YOUR LANGUAGE

‘z »ll | Benapyckas | Benrapcku | Catala
| Czech | Dansk | Deutsch | Eesti |
EAANVIKG | English | Espariol | Euskara |
Suomi | Francais | Galego | n"ay | fe=l
| Croatian | Magyar | Bahasa Indonesia
| Islenska | Italiano | H 435 | 33,08 | 2
=01 | makeaoHcKm jasvik | EEIS] | Norsk
(bokmal) | Polszczyzna | Portugués
Brasileiro | Portugués | Pycckuid | Shqip
| Cpnckn | Svenska | Sexnih | Turkge |
YkpaiHcbka | fil {4 e | Eas b

Important:

No discrimination of
commercial use

No restriction regarding
access or modification
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Ausgangslage

Wissenschaften im
Wandel

Reproduzierbarkeitskrise, Flut von
Publikationen (Verdopplung in
den letzten 10 Jahren), Peer-
Review Crisis, Digitalisierung,
Monopolisierungs-

bestrebungen kommerzieller
Akteure (DEAL), Zunehmende
Inter-/Transdisziplinaritat, ...

Zentrale Rolle von
Forschungsdaten

Rat fir Informations-
infrastrukturen regt Griindung
einer Nationalen
Forschungsdaten-

infrastruktur (NFDI) an, Starkung
der digitalen Kompetenz junger
Forscher

European Open Science Cloud
(EOSC)

Dezentralitat & Heterogenitat
in jeder Hinsicht

Daten: Formate, Datenstrukturen,
Metadaten, Lizenzen/ Nutzungs-
bedingungen, Anwendungen,
Identifikationssysteme, ...

Akteure: Forschungsorganisationen,
Fachgesellschaften,
Wissenschaftler, Universitaten,
Birger (Citizen/Open Science),
Politik, Verlage/Unternehmen, ...
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Ziel: Eine Netzwerk von integrierten Forschung-Datenportalen

‘ TIB

Nationale Forschungsdateninfrastrukturen mtssen der Dezentralitat und Heterogenitat Rechnung tragen und aber
die Vernetzung, Integration und Austausch Uber Organisations-, Fach- oder Regionsgrenzen effektiv unterstitzen
— Vernetzung von Organisations-, domanen- und regionspezifischen Datenportalen mit direkten Mehrwerten fiir Forscher

Metadaten werden an “upstream” Datenportale (Aggregatoren) und European Open Science Cloud( EOSC) syndiziert
o Wissenschaftler und andere Akteure kbnnen auf Forschungsdaten ber verschiedene Einstiegspunkte zugreifen
o DOls, Metadaten und Vokabulare stellen eindeutigen Zugriff und Vernetzung/Integration sicher

Nationales BMBF
Forschungs-Datenportal

Syndizierung von Metadaten
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LOosungsansatz ’ TIB

Die sich etablierenden nationalen Forschungsdateninfrastrukturen muissen der Dezentralitat und Heterogenitat der

Forschung Rechnung tragen

Interoperabilitat zwischen Dateninfrastrukturen sollte realisiert werden dber:

e Semantisch vernetzte Datenportale mit DCAT, FAIR Principles, W3C Data on the Web Best Practices

o Etablierung eines gemeinsamen Verstandnisses der Daten durch Mappings auf Doméanen-Vokabulare

e Agile, iterative Interoperabilitat und Weiterentwicklung der Vokabulare, Mappings, Metadatenstandards mit
kooperativen Governancestrukturen

Ergebnis:

o Heterogene Daten aus verschiedenen Domanen koénnen effektiv (in NFDIs und EOSC) integriert werden

o Verschiedene Akteure konnen agil und effizient zusammenarbeiten ohne in eine zentrale Plattform gezwungen zu werden
(“cooperate on standards, compete on implementations™)

o Ganzlich neue Perspektiven fir die Wissenschaften: automatisierte Hypothesengenerierung, Maschinelles Lernen, Open
Science, ...
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Initiativen zur dezentralen, semantischen Datenvernetzung ‘ TIB

Web/Ecommerce Digitale Bibliotheken |Lebens- Industrie
wissenschaften
Vokabulare schema.org Europeana Data Model | DCAT, DC, PROV-O, DCAT, IDS Vocabulary
FOAF, VoiD
Teilnehmer Ca. 30% der Gedéachtnisinstitutionen [ Pharmaunternehmen 80 Unternehmen (SAP,
Webseitenbetreiber (2000 in D) Siemens, Telekom,
PWC)
Lizenz CC-BY-SA GitHub, CCO CC-BY-SA IDS Association
Governance Google, Yahoo, Microsoft, | Europeana Association
Yandex
Anwendungen Google Knowledge Graph |DDB.de, Europeana.eu | OpenPhacts.org Industrial Data Space
(Produktsuche)

N INDUSTRIAL DATA
. SPACE ASSOCIATION

=) = Open PHACTS

europeana
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https://schema.org/
https://www.deutsche-digitale-bibliothek.de/
https://www.europeana.eu/portal/en
https://www.openphacts.org/
https://www.internationaldataspaces.org/en/

Bausteine zur Realisierung

1. CKAN als offene Plattform fur Forschungsdaten

2. DCAT-AP Vokabular zum Austausch von
Metadaten

3. Erschliefung und Integration mit Metadaten und
Vokabularen

/ a. Agile, Gemeinsame Kuratierung von Vokabularen
mit VoCol

5. Daten-Portabilitat, Reproduzierbarkeit,
Datenschutz und Souveranitat durch
Forschungsdaten-Container

Kooperative Governance




CKAN als offene Plattform flir Forschungsdaten

CKAN Data-Repository - wird seit Uber 10 Jahren fir Open Government
Data Portale eingesetzt (data.gov, data.gov.uk, govdata.de)

o Open-source, mit vielen Erweiterungen und aktiver Community

o Unterstlitzung semantischer Metadaten mit DCAT und DCAT-AP

o Out-of-the-box Vernetzung und Syndizierung von CKAN-Instanzen

Leibniz Datamanager (http://datamanager.tib.eu) - spezifisch

angepasste CKAN Distribution flr Forschungsdatenmanagement
o Integration mit DOI und DataCite

o Viewer fur verschiedene Arten von Forschungsdaten

o Unterstutzung fur Jupyter Notebooks

Mit CKAN/Leibniz Datamanager konnen Forschungsdatenportale
effizient realisiert und automatisch mit anderen vernetzt werden

Yickan # "

@ Deswen

Ve ———

4 Gatasets found Gty —

- R e 1]
O A W SRRER L S W0 N W - S e w Pwme me we—
o . I e @ R ST A N e .

T — B A — o S — g—— vy T—~



http://datamanager.tib.eu

CKAN: A Repository for Heterogeneous Data Collections

Search

@ / Datasets
Y Organizations
Add Dataset
TIB (4)
Search datasets...
Y Groups

4 datasets found Data Collections with
different formats

Y Tags

Jupyter notebooks
2D (2) A collection of Jupyter Notebooks for science related projects LIGO Gravitational Wave Dz
Imagery Analysis 12 Steps to Navier-Stokes Computer Vision Machine Learning
3D (2)
[TAR]
CAD (2)
example (2) Example CAD
CA(1) Example usage of CAD visualization in 2D and 3D using CKAN Views.
Combustion (1)
computer vision (1) Pangaea CAD files
dwg (1) Example usage of CAD using Ckan View with information provided by PANGAEA.
EDTA (1)

. Autocombustion reactions STF50 video
Experiment (1)
Video about auto combustion reactions of STF50 with EDTA+CA: variying phi.

Show More Tags

Y Formats
You can also access this registry using the API (see API Docs).

TAR (1)

video/mp4 (1)

Y Licenses

Creative Commons At... (4)

}] ckan

English
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CKAN: Different Views of the Same Data Collections

Mckan )

# / Organizations / TIB / Example CAD

Example CAD

Followers

0

El Organization

TIB

The German National Library
of Science and Technology,
abbreviated TIB, is the
national library of the Federal
Republic of Germany for all
fields of engineering,
technology, and... read more

@ Social
& Google+

O Twitter

Facebook

@ License

Creative Commons Attribution

aDataset @ Groups O Activity Stream # Manage

Example CAD

Example usage of CAD visualization in 2D and 3D using CKAN Views.

Data and Resources

% Example 2D .dwg file
E™%  Example 3D .dwg file

2D 3D CAD dwg example visualization

Additional Info

Field Value

Source https:/kr autodesk ipport/autocad/

downloads/caas/downloads/content/autocad-
sample-files.htmi

Author Autodesk

State active

Last Updated December 5, 2017, 5:17 PM (UTC+01:00)
Created November 23, 2017, 6:37 PM (UTC+01:00)
foobar baz

24 ckan

‘ZD View
~

3D View

#/0r I8 / Example CAD / ple 2D .dwg file

Example 2D .dwg file

repe i e e mastar et 0w
From the dataset abstract

54 Usagn of GAD isushzsicn 20 4 30 Uang CHAN Vs

Examole CAD

% Erargin owg v

OE 2 O

@ Pesources

ST Additional Information

Exampe10_dwg e Pl Voo

# / Organizations / TI8 / Example CAD / Example 3D .dwg file

Example 3D .dwg file

[P R —————————-
From the dataset abstract

20 a8 30 g CHAN Vi

Souroe Example CAD

 Exampe dwg e

PIES o to recurce.

Darcie20 dwgtie Additional Information

% Rosources

s ™
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CKAN: Playing a Video

Mckan )

# / Organizations / TIB / Autocombustion reactions ... / STF50 autocombustions with ...

RL: https://github.com/guillermobet/files/raw/master/STF50_autocombustions_with_varying_phi_v2_HD.mp4

A / Organizations / TIB / Autocombustion reactions ... / STF50 autocombustions with ...

URL: https://github.com/guillermobet/files/raw/master/STF50_autocombustions_with_varying_phi_v2_HD.mp4

STF50 autocombustions with varying Phi
STF50 autocombustions with varying Phi

From the dataset abstract

Video about auto combustion reactions of STF50 with EDTA+CA: variying phi.
From the dataset abstract
Source: Autocombustion reactions STF50 video
Video about auto combustion reactions of STF50 with EDTA+CA: variying phi.

@ Video
Source: Autocombustion reactions STF50 video

</> Embed
& Video

</> Embed

Autocombustion reactions
of STF50 with EDTA+CA:

varying @e

» 0:02/308 @— H —eo I &

(% Resources

) Additional Information

Field Value
@ Social
Data last updated December 1, 2017
§ Google+ Metadata last updated unknown
O Twitter Created unknown
6 Facebook Format video/mp4 2 Resources
License Creative Commons Attribution PR AAditianal Infarmatinn
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# / Organizations / TIB / Jupyter notebooks

Jupyter notebooks

Followers

0
i

£ Organization

‘ TIB=

TIB

The German National Library
of Science and Technology,
abbreviated TIB, is the
national library of the Federal
Republic of Germany for all
fields of engineering,
technology, and... read more

@ Social
& Google+
O Twitter

6 Facebook

@ License

Creative Commons Attribution

& Dataset & Groups © Activity Stream

Jupyter notebooks

or Y

/# Manage

A collection of Jupyter Notebooks for science related projects

1. LIGO Gravitational Wave Data
2. Sateliite Imagery Analysis

3. 12 Steps to Navier-Stokes

4. Computer Vision

5. Machine Learning

Data and Resources

EDn Example Machine Learning notebook

Labeled Faces in the Wild recognition

[oon 3
m, Satellite example
[ocn Y

GW150914 tutorial

% 12 steps to Navier-Stokes

é

!
g
S
3
:

i

 Explore ~

computer vision imagery analysis jupyter notebook machine learning satellite

Additional Info

Field

Source

Author

State

Last Updated
Created

Value

https://unidata.github.io/online-python-
training/introduction.html

Lorena A. Barba

active

December 5, 2017, 5:20 PM (UTC+01:00)
December 1, 2017, 1:51 PM (UTC+01:00)

ﬁ ckan

Langus English

CKAN: Jupyter Notebooks for Demonstrating Live Code

Source: Jupyter notebooks

:Jupyter JWPYTER  FAQ (> =B

$matplotlib inline

WYV Satellite Overlay Example
Plot a Gini Satellite file and overlay GFS-based data.

Using the Gini read capability of MetPy with Siphon to bring in the best GFS data according to
the current time, plot an overlay of WV imagery with 300-hPa Geopotential Heights and Wind
Barbs.

Begin with imports, need a lot for this task.

# A whole bunch of imports
from datetime import datetime
£rom urllib.request import urlopen

import cartopy.crs as ccrs

import cartopy.feature as cfeat

£rom matplotlib import patheffects
import matplotlib.pyplot as plt

£rom metpy.io import GiniFile

from metpy.plots.ctables import registry
£rom metpy.units import units

from netCDF4 import num2date

import scipy.ndimage as ndimage

from siphon.catalog import TDSCatalog
£rom siphon.ncss import NCSS

% view
nbviewer
In [ J:
In [ ]:
) Resources
Example Machine ...

Labeled Faces in the ...

GW150914 tutorial

12 steps to Navier-Stokes

@ Social

Additional Information

Field Value
December 1, 2017

Metadata last updated unknown
Created unknown
Format unknown
License Creative Commons Attribution

<

</> Embed
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TIB

CKAN: Visualizations of Data Collections using Auto CAD ,

Mckan )

Mckan )

4 / Organizations / TIB / Pangaea CAD files / Example .dwg file

-

# / Organizations / TIB / Pangaea CAD files / Example .dwg file
Example .dwg file

- /& Manage 7 Go to resource
Example .dwg file B
URL: https:/gft 'gkg_steel_zinced.zip
URL: https://gf 'gkg_steel_zinced.zip
From the dataset abstract
From the dataset abstract . i § X X
Example usage of CAD using Ckan View with information provided by PANGAEA.
Example usage of CAD using Ckan View with information provided by PANGAEA.
Source: Pangaea CAD files
Source: Pangaea CAD files
% Example CAD
% Example CAD
</> Embed
</> Embed
¢\ > 612.0020_100_1.5_GROSSKASTE... ® =
¢\ > ©12.0020_100_1_5_GROSSKASTE.. @ =
Views B %
Views B %
~— gz 5
e e
aafsfs o o IS
i TN
(% Resources

Dresourees . Example .dwg file Additional Information
Example .dwg file Additional Information
Field
" Qanial

Einta Mot

Value
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CKAN: Searching Data Collections

A / Datasets
Y Organizations
TIB (1)
Satellite
Y Groups
1 dataset found for "Satellite" Order by: | Relevance +

Y Tags

Jupyter notebooks

computer vision (1) A collection of Jupyter Notebooks for science related projects LIGO Gravitational Wave Data Satellite

Imagery Analysis 12 Steps to Navier-Stokes Computer Vision Machine Learning
imagery analysis (1)

jupyter notebook (1)

machine learning (1) You can also access this registry using the API (see APl Docs).

satellite (1)

Y Formats

TAR (1)

Y Licenses

Creative Commons At... (1)

Powered by

P4 ckan

Language: §SRTSY v
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A / Organizations / TIB / Jupyter notebooks

Jupyter notebooks

[ Organization

TIB

The German National Library
of Science and Technology,
abbreviated TIB, is the
national library of the Federal
Republic of Germany for all
fields of engineering,
technology, and... read more

@ Social
& Google+

O Twitter

6 Facebook

& License

Creative Commons Attribution

CKAN: RDF Description of Data Collections

o R

shaDataset i Groups O Activity Stream g Mavage
Jupyter notebooks
A collection of Jupyter Notebooks for science related projects

1. LIGO Gravitational Wave Data

2. Sateliite Imagery Analysis

3. 12 Steps to Navier-Stokes

4. Computer Vision

5. Machine Learning
Data and Resources
[ i

= Example Machine Learning notebook ~ Explore -
[ it

e Labeled Faces in the Wild recognition P Explore >
[ )

= Satellite example  Explore ~
£

= GW150914 tutorial  Explore -
En i

p 12 steps to Navier-Stokes  Explore

computer vision  imagery analysis  jupyter notebook  machine learning  satellite

Additional Info

Field

Source

Author

State

Last Updated
Created

Value

https://unidata.github.io/online-python-
training/introduction.htm!

Lorena A. Barba

active

December 5, 2017, 5:20 PM (UTC+01:00)
December 1, 2017, 1:51 PM (UTC+01:00)

M ckan

English

@prefix adms: <http://www.w3.org/ns/adms#> .

@prefix deat: <http://www.w3.org/ns/dcat#> .

@prefix dct: <http://purl.org/dc/terms/> .

fprefix foaf: <http://xmlns.com/foaf/0.1/> .

@prefix gsp: <htip://www.opengis.net/ont/geosparglé> .
@prefix locn: <http://www.w3.org/ns/locn#> .

Gprefix owl: <http://www.w3.org/2002/07/cwl#> .
eprefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-nsé> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix schema: <http://schema.org/> .

@prefix skos: <http://www.w3.org/2004/02/skos/coref> .
@prefix time: <http://www.w3.org/2006/time> .

@prefix voard: <http://www.w3.org/2006/vcard/ns#> .
Gprefix xml: <http://www.w3_ org/¥ML/1998/namespace> .
@prefix xsd: <htip://www.wd.org/2001/XMLSchema#> .

RDF Description of the
Jupyter Notebooks

<http://194.95.157.196:5000/dataset/labefb2e-6a83-4004-b7db-74c34b545d2¢e> a dcat:Dataset ;
dct:description """A collection of Jupyter Notebooks for science related projects\r
\r
1. LIGO Gravitational Wave Data\r
2. Satellite Imagery Analysis\r
3. 12 Steps to Navier-Stokes\r
4. Computer Vision\r
5. Machine Learning""" ;
det:identifier "labefb2e-6a83-4004-b7db-74c34b545d2e” ;
det:issued "2017-12-01T12:51:12.218503"""xsd:dateTime ;
det:modified "2017-12-05T16:20:26.498874"""xed:dateTime
dct:publisher <http://194.95.157.196: 5000/organx:at.\.enlﬂcslﬁiiS-b99=-4ldb-B2SG 3d0d7549b£4d> ;
dot:title "Jupyter notebooks" ;
deat:contactPoint [ a vecard:Organizatien ;
vcard: fn "Lorena A. Barba" | ;
decat:distribution <http://194.95.157.196:5000/dataset/labefb2e-6a83-4004-b7db-74¢34b545d2e/resource/036bcacl-cB57-4bf0-be71-1c78ed35d93a>,
<http://194.95.157.196:5000/dataset/labefble-6a83-4004-b7db~ 74:34b545d2er‘leaou:ce/le}JSbGl 123e-4bad-9c5b-9d1d6309dbasd>,
<http://194.95.157.196:5000/dataset/labefb2e-6a8 b7db-74c /4577e551-96£8-4e13-ac81-012a866d00ac>,
<http://194.95.157.196:5000/dataset/labefble-6a83-4004-bTdb-T4c34b545d2e /resource/edccBbf6-5e32-4c1£-b22e-109d47340c96>,
<http://194.95.157.196:5000/dataset/labefb2e-6a83-4004-b7db-T4c34b545d2e/resource/eclc5422-bBab-4401-96£b-0792dacbie40> ;
deat:skeyword "computer vision",
"imagery analysis”,
"jupyter notebook”,
"machine learning”,
"satellite” ;
deat:landingPage <https://unidata.github.io/online-python-training/introduction.html> .

<http://194.95.157.196:5000/dataset/labefbZe-6a83-4004-b7db-74c34b545d2e/resource/036bcach-cB57-4b£0-bc71-1c78ed35d93a> a dcat:Distribution ;
dct:title "Labeled Faces in the Wild recogmition" ;
dcat:accessURL <https://raw.githubusercontent.com/ogrisel/: /master/L
dcat:byteSize 717993.0 .

20in%2520the%¥2520Wild$2520recognition.ipynb> ;

<http://194.95.157.196:5000/dataset/labefble-6a83-4004-b7db-74c34b545d2e/resource/1e335b61-123e~4bad-9¢c5b-9d1d6309dba9> a dcat:Distribution ;
dctititle "Example Machine Learning notebook” ;
déateaoeesllRL <httpas/ /e, githibusarcontant. cou/chitver /Data=Nsal i ls-Anduashing Lakralng=Pro]ests/Bastes/ dxnupl s-data-asl X /Exampl ine®20L
dcat:byteSize 703819.0 .

ipynb> ;

<http://194.95.157.196:5000/dataset/labefb2e-6a83-4004-b7db-74c34b545d2e/resource/4577e551-96£8-4e13-acB1-012aB66d00ac> a doat:Distribution
dct:title "GW150914 tutorial” ;
dcat:accessURL <https://losc.ligo.org/s/events/CH150914/CH150914_tutorial.ipynb> 7
dcat:byteSize 2683661.0 .

<http://194.95.157.196:5000/dataset/labefb2e-6a83-4004-b7db-74c34b545d2e/resource/edcc8bfb-5e32-4c1f-b22e-109d47340c96> a dcat:Distribution
dct:title "Satellite example” ;
deat:accessURL <http://unidata.github.io/python-gallery/ downloads/Satellite Example.ipynb> ;
deat ibyteSize 7216.0 .

<http://194.95.157.196:5000/dataset/labefb2e-6aB3-4004-b7db-74c34b545d2e/resource/eclc542 1-96£fb-07
det:format “TAR" ;
det:title "12 steps to Navier-Stokes” ;
deat:accessURL <https://github.com/guillermobet/files/raw/master/12420steps%20tos20Navier-Stokes. tar.gz> ;
deat:byteSize 5708395.0 ;
deat:mediaType "application/x-tar” .

a doat:Distribution ;

<http://194.95.157.196:5000/organization/0c5362£5-b99e-41db-8256-3d0d7549bf4d> a foaf:Organization ;
foaf:name "TIB" .
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Scholarly Communication has not changed (much)

17th century

P HILO SOPHICAL
T REANS A/CT ION S:

GIVING SOME

AL COMEE !

OF THE PRESENT
Undertakings , Studies , and Labours ‘

R T H B

INGENEOILIS

IN MANY
CONSIDERABLE PARTS
OF THE ”

W O R L D p
Vol L. j .

For Amo 1665, and 1666.

In the SAVOY,
Printed by T. N. for John Martyn at the Bell, a litcle with~
¢ out Temple-Bar , and Fames Alleflry in Duck-Eane ,'
Printers to the Reyal Socicty, 5%

Prosented. by the Author Mn:y.sof“J Gy

¥

19th century

THE INTELLECTUAL OBSERVER.

JANUARY, 1865,

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

BY THOMAS W, BURR, F.R.A,8,, F.C.8,
(With & Colowred Plats.)

Fnw things are more remarknble in the present nspect of
science 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 ulpon the subject
of research from a quarter whence it was least expected.
As when stones are thrown into water, so the civele of cach
science ab first seems o be totally distinet from all the others,
but gradually these separate circles enlargerand widen, until
they mtersect and produes larger circles and wider generaliza-
tions in the increasing domamn of human knowledge. Thus,
chemistry was, i the time of Davy, furnished with a new and
powerful analytical agent in the aha.{:e of volinic clectricity, and
the same agency, which is itself evoked by chemical action, has
given us the long series of discoveries in electro magmetism,
cnlminating in the splendid practical application of the electrie
telograph. So, too, photography, which is essentially chemical in
ite nature, has heen of the greatest service to the physicist in
furnishing him with a constant and unerring record of the
indieations of his barometer, thermometer, and magnetic instru-
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 fleeting phenomena of &
solar eclipse,

Quite vocently the application of some of the phenomena
of light to the diserimination of the chemical constitution of
bodies, or spactrum analysis as it is called, is a discovery of the
highest ordzfar and most extraordinary utility to the chemist,
while its extension to the discovery of the counse 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. Copp
IBM Research Laboratory, San Jose, California

Future users of large data banks must be protected from
having to know how the data is organized in the machine (the
internal representatfion). A prompling 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 rep: i

The relational view (or model) of data deseribed 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. It 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, redundaney,
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

derivation of i

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 troe-structured files or slightly more general network
modeis 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 sublonguage are infroduced. In Section 2, certain opera-
tions on relations other than logical inference) are discussed
and opplied fo the problems of redund, ond

for the derivation of rela-
tions (see remarks in Section 2 on the “eonnection trap™).
TFinally, 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 logieal
iut) of i i of data within a

single system. Examples of this elearer perspective are
cited in various parts of this paper. Implementations of
systems to support the relational model are not diseussed.

1.2. Dara Derexpencies 1x Present Systems
The provision of data description tables in recently de-

in the user's model.

KEY WORDS AND PHRASES: dsta bank, data base, dota struchure, dota
organization, hierarchies of dato, networks of data, relations, derivabllity,
redundancy, consitoncy, compasition, [oin, refrisval lenguage, predicots
caleulus, security, dato integrif

CR CATEGORIES: 370, 3.73, 3.75, 420, 4.22, 429

L Relational Model and Normal Form

L1. INTRODUCTION

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

veloped i ion systems 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 charaeteristies which ean 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 prineipal kinds of data dependencies which still need
10 be removed sre: ordering dependence, indexing depend-
ence, and aocess path dependence. In some systems these
dependencies are not clearly separable from one another.

L2.1. 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, ...

21th century

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

Ricardo Usbeck!-?, Axel-Cyrille Ngonga Ngomo!, Michael Réder!: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 Topic 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.uorldwidewebsize.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:

Monopolisation
by commercial

Digitalisation of Reproducibility Proliferation of

Science actors Crisis publications
« Data integration » Publisher » Majority of » Publication » Deteriorating
and analysis look-in effects experiments are output doubled quality [4]
- Digital « Maximization hard or not within a decade « Predatory
collaboration of profits [1] reproducible [2] - continues to rise publishing

[3]

[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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Seite 1 von 4.373 Ergebnissen
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[ ] Patent (205)

|:| Hachschulschrift (93)

|:| Aufsatz (Konferenz) (34)
|:| Sonstige (30)

+ Weitere

Datenquelle

[ ] sritish Library Online Contents (1.369)

[ ] citeseerx (ss8)

r—

KX »
earch for CRISPR:
4000 ReS u Its Sortieren nach: Relevanz | Aktualitat | Titel

CRISPR Critters and CRISPR Cracks

Charo, R. Alta / Greely, Henry T. | Taylor & Francis Verag | 2015
This essay focuses on possible nonhuman applications of CRISPR/Cas9 that are likely to be widely
overlooked because they are unexpected

CRISPR BIOLOGY CRISPR-Cas: Adapting to change

Jackson, 5. A. | British Library Online Contents | 2017

CRISPR decoys: Competitive inhibitors of CRISPR immunity

Maniv, |. / Hatoum-Aslan, A. / Marraffini, L.A. | British Library Online Contents | 2013

CRISPR-Cas

Das Immunsystem der Prokaryoten
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Sort by relevance
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v include citations
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PoF] CRISPR-P: a web tool for synthetic single-guide RNA design of CRISPR- [PDF] researchgate.net

system in plants
|5 Palindromic Repeats CRISPR-associated - 2014 - researchgate net

Dear Editor, Precise and efficient genome editing is very important for gene functiona How good is CRISPR (WI"[.

characterization. In recent years, sequence-specific DNA nucleases have been deve

to increase the efficiency of gene targeting or genome editing in animals and plants._ | precision, Safety1 COSt)?

Yt Y9 Cited by 149 Related articles All 10 versions 99

H™L] Multiplex genome engineering using CRISPR/Cas systems
L Cong, FARan, D Cox, 5 Lin, R Barretto... - ..., 2013 - science.sciencemag.org
Functional elucidation of causal genetic variants and elements requires precise geno

editing technologies. The type |l prokaryotic CRISPR (clustered regularly interspaced Who has app”ed it to butterflies?

palindromic repeats) adaptive immune system has been shown to facilitate RNA-guid

What specifics has genome
editing with insects?

v Y9 Cited by 6299 Related articles All 48 versions

H™L] CRISPR provides acquired resistance against viruses in prokaryotes

R Barrangou, C Fremaux, H Deveau, M Richards... - ..., 2007 - science. sciencemag.org

Clustered regularly interspaced short palindromic repeats (CRISPR) are a distinctive feature
of the genomes of most Bacteria and Archaea and are thought to be involved in resistance to
bacteriophages. We found that, after viral challenge, bacteria integrated new spacers ...

v U9 Cited by 2815 Related articles All 28 versions

Efficient genome editing in zebrafish using a CRISPR-Cas system

WY Hwang, ¥ Fu, D Reyon, ML Maeder, 5Q Tsai... - Nature ..., 2013 - nature_.com

In bacteria, foreign nucleic acids are silenced by clustered, regularly interspaced, short
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Concepts

Overarching Con(V7
» Research problems

= Definitions
= Research approaches
= Methods

Artefacts
= Publications
Data

Softh}
Image/Audio/Video

Knowledge Graphs / Ontologies

Domain specific Concepts

Mathematics Chemistry

Computer

Technology Architecture

Science
 Definitions * Experiments » Substances « Concepts « Standards * Reqgulations
 Theorems » Data e Structures . Implemen- * Processes  Elements
* Proofs « Models « Reactions tations _ » Elements « Models
« Methods . ... . ... * Evaluations « Units, . ...

. . ... Sensor data
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Cognitive Knowledge
Graphs for scholarly knowledge

h

1941-05-24 |_PornOnDate

=]

KGs are proven to capture factual knowledge [1]

Research Challenge: Manage

» Uncertainty & disagreement

* Varying semantic granularity

« Emergence, evolution & provenance
* Integrating existing domain models

Minnesota

But maintain flexibility and simplicity

[1] S Auer et al.: DBpedia: A nucleus for a web of open data. 6th Int. Semantic Web Conf. (ISWC)
cf. also knowledge graphs from: WikiData, BBC, Google, Bing, Thomson Reuters, AirBnB, BNY Mellon ... Seite 26



Chemlstry Example CRISPR Genome Edltlng

, Cold HOME ABOUT SUBMIT ALERTS /RSS

1 i b l 0 R lV | CHAN NELS
Laboratory

THE PREPRINT SERVER FOR BIOLOGY Search
Advanced Search

MNew Resulis { 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://doi.org/10.1101/130344
MNow published in Diversity and Evolution of Butterfly Wing Patferns doi: 10.1007/9758-981-10-4956-9_8

Abstract Info/History Metrics (4 Preview PDF G+

= Email @ Citation Tools

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/Cas2 methods in Lepidoptera, with

a focus on providing practical advice on the entire process of genome editing from All Articles

experimental design through to genotyping. We also describe successful targeted GFP Animal Behavior and Cognition

knock-ins that we have achieved in butterflies. Finally, we provide a complete, . .
Biochemistry

detailed protocol for producing targeted long deletions in butterflies. . L
Bioengineering

Bioinformatics

Copyright The copyright holder for this preprint is the author/funder. It is made Biophysics

muailalls ninder a3 o BY _ ROC_RID oA O Intermatinnal lirence e e
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Chemistry Example: Populating the Graph

1. Original Publication 2. Adaptive Graph Curation & Completion

biOR)(iV Author| Robert Reed

S . ( Research Problem| Genome editing in Lepidoptera

L e R e S

~o . Methods| CRISPR/cas9
(o s Bl e ]

—_ - _ =n Applied on| Lepidoptera

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

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

adresses
Genome editing in Lepidoptera

CRSPRS/cas9

3. Graph representation

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

isEvaluatedWith

b

Experimental Data Genome editing
https://doi.org/10.5281/zenodo0.896916 https://www.wikidata.org/wiki/Q24630389 Page 28
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WP4 Exploration and Question Answering

Q: How do different

genome editing techniques compare?

Research Challenge:

* Intuitive exploration leveraging the
rich semantic representations

« Answer natural language questions

 Juxtaposition of approaches

Named
Entity
Result Recognition
rendering

Relation
extraction

[1] K. Singh et al: Why Reinvent the Wheel? SELECT Approach, Feature WHERE {

Let's Build Question Answering Systems Approach adresses GenomEditing . struction
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https://www.researchgate.net/publication/322057242_Why_Reinvent_the_Wheel-Let's_Build_Question_Answering_Systems_Together
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Result: Automatic Generation of Comparisons/Surveys

Engineered Nucleases | Site-specificity Ease-of-use / costs/
speed

zinc finger nucleases -
(ZFN) 9—18nt $39: screening, testing
to define efficiency

transcription activator- +++ ++ ++

like effector nucleases 9-16nt Easy to engineer

(TALENS) 1 week / few hundred
dollar

engineered +++ 0

meganucleases 12-40 nt $3$% Protein

engineering, high-
throughput screening

CRISPR system/cas9 e _ 4+
5-12 nt Easy to engineer
few days / less 200
dollar
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Open Science Graph Outlook

Thereis alot to do:
« Equip existing services with Linked Data interfaces
« Enable the deep semantic description of research, requires
* Good user interfaces
« Scalable storage and search facility
« Collaboration between scientists, libariens, knowledge engineers, machines

Stay tuned

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

« Comming soon: Open Research Knowledge Graph: https://orkg.org

* Next workshop at TIB on November, 22nd (after DILS Conference:
https://events.tib.eu/dils2018/)
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Lehrmaterialien heute
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Neue Méglichkeiten in der Digitalen Welt TIB
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Machine-readability D

Semantic representation

Dynamic content, interactive examples

Integration of multimedia content .

Rich interlinking with context (related work, calls, reviews, comments/
discussions)

Integration of rich metadata (provenance, licensing)

Interactive collaboration
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OCW Schwachen

‘ TIB

Systematic analysis of 100 courses from major OCW repositories revealed weaknesses:

Legal Reusability: Only 28 of 100 courses have an truly open license, majority (57 of 100) are
restricting reuse to non-commercial scenarios

Multilinguality: Vast majority of the courses in English, only two have been translated to other
languages. 12 of 100 courses were offered in other languages.

Format repurposeability: 68 courses are offered in formats supporting some form of
repurposeability. 52 of the 68 courses are only available in PDF.

Recency: Out of 100 courses, only 32 have been updated in the last two years.
Self-assessment: only for 15 courses and separately for another 40 courses. Out of these 55
courses, just 25 provide solutions.

Engaging course material: 65 of the courses have at least one example and one illustration, just
25 have more than 50 examples. Almost two thirds of the courses are objectively of low
attractiveness.

Community Involvement: 61 courses have been created by a single author. Only 16 courses are
the result of collaborative work.

Vahdati, S.; Lange, C.; Auer, S.: OpenCourseWare observatory: does the quality of OpenCourseWare live up to its
promise? 5th Int. Conf. on Learning Analytics And Knowledge, LAK '15, ACM 2015, ISBN 978-1-4503-3417-4.
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Wissenserwerb und -vermittlung effizient steigern @ ‘ TIB

SlideWiki ermaoglicht:

e
° yseas® ‘

= die gemeinschaftliche Erstellung umfassender OCWs (Curricula, Folienprasentationen,
Selbstbewertungstests, lllustrationen usw.) in der Form von Prasentationen.

=die halbautomatische Ubersetzung auf mehr als 50 verschiedene Sprachen,

= die Steigerung von Effizienz, Effektivitat und Qualitat der Ausbildung und der

Wissensvermittlung auf Crowdsourcing-Basis.
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Zusammenfassung

’ TIB

Data Science erfordert mehr Zusammenarbeit

Open (Data|lKnowledge|Source|Education) unterstltzt dies

Wir brauchen

* mehr Werkzeuge zur gemeinsamen, kollaborativen Erstellung von Inhalten

« Mehr semantische Beschreibung und Vernetzung von Daten

Weitere interessante Open Education Entwicklungen: Learning Analytics, Formal-Informal Learning

Kombination/Zertifizierung, Software Carpentry, ...
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