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Digitalization in everyday life

Navigation to TIB Hannover
50 years ago
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Similar in other domains....

Who still remembers?

™R

Bl
X

Z lllll]lll]l 1
Mail order catalogs Encyclopedias Phone books

Whole industries got disrupted and our lives were significantly changed
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What about Science?

Over 300 years ago

ACTA
ERUDITORUM

ANNO MDCLXXXIV
publicata,

Science does

100 years ago

20 years ago

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

not harvest

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. It 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

the full potential of digitalization

dicata.
Cams &Clﬁru Majeffatis & Potentisfimi Ele.
oris Saxeniz Privileghis,

LIPSIM'

k OSSTUM & GLETITSCHIUM,
Typs € RIS‘IOPHOR G!h’HIERL

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

Not much has changed!

U IO GBS Wi G b G
without_ logically impairing some application. programs is
still quite imited. 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. In 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 involy-
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 which is
closely associated with the hardware-determined ordering
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-
grams to assume that, the order of presentation of records
from such a file is identical to (or is a subordaring 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

Kouwnrds: Subioet claccification: knowlodon oranh: <.

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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A Consequence of Document Centered Information Flows:
The Publication Flood

~ 2.5 Mio new publications per year
Researchers lack overview, even in small fields
Loss of knowledge

Answering questions is like looking for a
needle in the haystack

Seite 5



An Example — CRISPR

crispr

almost half a
million results

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

Specific research questions:

 Who applied CRISPR to butterflies?

 How to apply CRISPR with minimal
COsts?

* How do different genome editing
techniques compare?

Seite 6



The Publication Flood — More than just an Inconvenience for
Scientists

, TIB

* Globally almost $1,700,000,000,000 (1.7
trillion) spent on research & development

« Large share wasted in inefficient system

- Costs time & money!

Seite 7



Further Challenges of Document-Orientation

Reproducibility Crisis Deficiency of Peer-
Review

Lack of machine assistance Predatory Publishing

Seite 8



TIB

Time to Rethink Scholarly Communication!

-

The solution is not ,better pdfs”...

“The lightbulb was not invented by
Improving the candle.”
Oren Harari

Digitalization is more than just Digitization!
Current and future scientific challenges can not be
tackled with an outdated communication system.

Digitalize Knowledge,
Not Documents!

Seite 9



The Open Research Knowledge Graph

As the name already suggests, ORKG is a knowledge graph.

Seite 10



Knowledge Graphs are widely used in industry...

Tencent f%if | "'Prdég::%USGS Google
8 5 :
€L Bai e PublQed > Bing
Alibaba.com i a¥=="— ]

Fine, but what is such a
knowledge graph?

3 ebV - = Delmtte.ﬁmmmjm

_£.lle SPRINGERNATURE amazon.com accenture

Why not use them for (open) science as well?

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

Representation of Information

L] L]
Spring
Harbaor l o lv
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 Resulis

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

Abstract Full Text Info/History Metrics

Abstract

CRISPR/Cas? genome editing

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

has revolutionized functional genetic work in ma

e summarize

recent advances i

applying CRISPR/Cas9 methods in Lepidoptera,

Wwith"a focus on providing

practical advice on

TITE SIS PTOCE =S OF OCTTONT e CaTmg mor expern

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.

There is a lot of information in a text...

Metadata
Research problem
Methods

Material

Results
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Representation of 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

There is a lot of information in a text...

...that can unfortunately not be understood by a
machine.

r I

Seite 13



Knowledge Representation in Graphs

From papers...

...10 Knowledge

Genome editing
wikidata.org/wiki/Q24630389

i
- SE Va’“atedWith

CRISPR/cas9

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



Advantages of a Graph-Based Approach

 Machine-actionable

« Automated finding and linking of research contributions towards a
specific problem

]

« Natural language question answering possible 4 h
e.g. ,How do different genome editing techniques compare?“

)
=] —
Natural —— \ y, @
language ———
qugstion =ZI —
=]
— 7

« Explore knowledge in entirely new ways

Seite 15




An Example: SARS-CoV 2 Basic Reproduction Number

‘ TIB

Ly
S5\

Seite 16



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



ORKG's Objectives

Foster collaboration

oot

Provide overview

over the state-of-the- Focus on scientific o
T\ art for specific content rather than
b research problems A document
indable ccessible Interoperable eusable

. R
O & o O

Make research FAIR
oA \ Lol e HIES T P
TS SN oo COIMHT S ee s,
Tackle interdisciplinary challenges oTFyTepRan s & A
such as climate change research, :} s - z o
disease prevention, etc. FE R | Tt 0 rosoroses
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ORKG: Lighthouse in the Publication Flood

Seite 19



View '  Tools W

Comparisons

What can you do
with the ORKG?

aims to

Fapers

Visualizations

| Reviews
ists (D

Benchmarks

ORKG, papers ais




Let‘'s have a look
at the content!

Seite 21



Current Status

= ~ 25.000 Papers described
m ~1200C0mparisons ---COUld be morE!

= ~ 5,000 Research questions/ problems

= ~ 1200 Users

So how do we get more
content?

Seite 22



Who creates ORKG content?

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

Machines? ? 9
f?

Not precise enough!

Genome editing in
’) Lepidoptera

senome editing
a.org/wiki/Q24630389

I—I\PUIIIIIUI'\.M' L7 CALLA

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

Seite 23



Who creates ORKG content?

'-' ‘.. 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

I

Better: Scientific
Communities!

I—I\PUIIIII\JI".‘A' L7 CALLA

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



Who creates ORKG content?

Crowd-based approach for the curation process

Following the principle of Wikipedia:

Everyone can create, edit, add, complement, reuse, etc. Researchers

C' ORKG "~

/ N N
Reestng Ik

Software
Developers

Seite 25



How to get out the most of ORKG for your discipline?

Content

Seite 26



ORKG Curation — Different Expertise



’ TIB

Observatories: Taking the Lead in Content Curation

= .
- guality standard e
Organize research Create templates | Stay in contact with
in your field and simplify using development team:
ORKG for beginners \ Issues & Requests will be
prioritized

graph for your disc

72
o



Summary

Rethink
scholarly
communication

Machine-actionable ‘ e A\
knowledge representation "« A%l

B g
e .|/ eoe@
SR
e

Crowd-based
approach

[

Learn more: orkg.org
Contact us: info@orkg.org
Follow us: @orkg_org

Seite 29
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National Research Data Infrastructure for Engineering Sciences ‘
e

National Research Data Infrastructure for Engineering Sciences NFDiding '22;@

“NFDI4Ing brings together the engineering communities. It offers a unique method-

oriented and user centered approach in order to make engineering research data FAIR —
findable, accessible, interoperable, and re-usable.”

NFDI4Ing Consortium

MIMESY  RWTH Aachen University Leibniz University Unversit TI.ITI TU Munich
Hannover Minchen
TU Braunschweig ’ TIB Hannover s Universitat Stuttgart University of Stuttgart

GHZ, TECHNISCHE

o uwesr  TU Darmstadt O JULICH  Forschungszentrum Jiilich Deutsches Zentrum German Aerospace Center

s DARMSTADT DLR fiir Luft- und Raumfahrt

/—\ TECHNISCHE Karlsruhe Institute of Ky
(Wpiizsit TU Dresden AT Technology e’ TU Clausthal ~ TU Clausthal

Seite 2



Structure of NFDI4Ing

3.8 GoLo

3.2 ALEX 3.3 BETTY 3.4 CADEN 3.5 DoRIS 3.6 ELLEN 3.7 FRANK

bespoke high performance assessable data: many
experiments with provenance tracking T A interacting with simultaneously

high variabiliy of research software of sampl?;l and data computing for know data involved
hardware and workflows very large data _sources and participants and
research software identification of end-user-devices
setups sources

field data and
distributed system

engineering

Heterogeneous Raw Research Data

DFG 42 DFG 43 DFG 44 DFG 45

Thermal & Process Materials Science Computer Science, Construction
ineeri and Engineerin Systems & Electrical Engineering and
Engi = - - . Engineering Architecture

3.10 Community Clusters (initialisation, education, activation & collaboration, participation, standardisation, journal)

3.11 Management (administrative coordination, project management, support & consulting, quality management)

Seite 3



Structure of NFDI4Ing

3.2 ALEX

Bespoke expenments

Engineering research software

Provenance tracking of physical
samples and data samples

High performance measurement and
computation with very large data I

Extensive and heterogeneous data
requirements

Many participants and simultaneous devices

- o Field data and distributed systems -

Seite 4



' Query/
Reuse of research software in complex e
software workflows

’ \
’ \
’ \
outputs describes explains
. in input of s implements is presented in  [REEEIEEI

= Performing model-based simulations and
optimization calculations

¥ 4
ce Open
Software workflow \.) Research
X)) Knowledge
» Software p Data » Software > A\

= Input: Scenarios
= Data-intensive
= Require a lot of different information from

heterogeneous disciplines
= Tool: Research Software

= Algorithms from computer science &
statistics

Seite 5



; Query /
Reuse of research software in complex L e
software workflows

’ \
’ I A \
outputs describes explains
in input of Software implements Concept is presented in Publication

= Performing model-based simulations and
optimization calculations

Software workflow

v

Software

v

Data

v

v

Software

—e Open
\.) Research
L ) Knowledge
\N

Graph

= Input: Scenarios

= Data-intensive
: : : . PDF

= Require a lot of different information from ﬁ
heterogeneous disciplines |

—p Software <« » Publication
= Tool: Research Software Data

= Algorithms from computer science & \ I /
statistics Workflow

Seite 6




; Query /
Reuse of research software in complex L e
software workflows

’ \
II ‘\
outputs describes explains
in input of Software implements Concept is presented in Publication
& ELLEN: | ool :

= Performing model-based simulations and
optimization calculations

e Open
Software workflow \.) Rgsearch
.,<_) (K;nowledge
h
» Software > Data » Software > \ ap
= Input: Scenarios
. ¥ .
Data _|ntenS|ve | | | </ ) .-
= Require a lot of different information from -
heterogeneous disciplines Data S ofare <
= Tool: Research Software

» Publication

= Algorithms from computer science & \ I /
statistics Workflow
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; Query /
Reuse of research software in complex L e
software workflows

II, \‘\
explains
O 2
&P ELLEN:

= Performing model-based simulations and

N
- - - - \
optimization calculations N
~ O '\ Open
Software workflow RN C‘ o/ Research
7 Knowledge
R P 7’ .\<—) Graph
» Software > Data » Software >
’

= Input: Scenarios

Yd
Z
= Data-intensive
: : : . PDF
= Require a lot of different information from ﬁ
heterogeneous disciplines |

—p Software <« » Publication
= Tool: Research Software Data

= Algorithms from computer science & \ I /
statistics Workflow
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Query /

Reuse of research software in complex oo nend
software workflows A

II ‘\
outputs describes explains
in input of Soﬂw‘a.re implements Concept is presented in Publication
“ ELLEN: " ) i

Performing model-based simulations and N N
optimization calculations S

S f""\) Open

Software workflow _} o' Research
Vd

» Software > Data » Software > , 7 \
’ /‘1
Input: Scenarios 7
» Data-intensive oo
= Require a lot of different information from -

heterogeneous disciplines —
Data «—— Software < » Publication

Tool: Research Software
= Algorithms from computer science & \ I /
statistics Workflow
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..............

Query /

Reuse of research software in complex oo nend
software workflows A

‘ : describes explains | |
. (4 ~ implements Concept [EEETEESNET TN Publication
@ P ELLEN: PO o T B

Performing model-based simulations and
optimization calculations

Software workflow

v

v

Software

v

v

Software Data

Input: Scenarios
= Data-intensive
= Require a lot of different information from
heterogeneous disciplines
Tool: Research Software
= Algorithms from computer science &
statistics

Software <« » Publication

Workﬂow /

Seite 10




Example from NFDI4Ing — TA ELLEN: Energy System Analysis

Google Scholar

Artikel

Beliebige Zeit

Seit 2021

Seit 2020

Seit 2017
Zeitraum wahlen.

Mach Relevanz
sortieren

Mach Datum sortieren

Beliebige Sprache
Seiten auf Deutsch

Alle Typen

Patente
einschliefen

+" Zitate einschlielen

Ubersichtsarbeiten

Alert erstellen

energy system modeling simulation scenarios n
Ungefahr 1.540.000 Ergebnisse (0,11 Sek )

Transformation patterns of the worldwide energy system-scenarios for the
century with the POLES model
A Kitous, P Criqui, E Bellevrat, B Chateau - The Energy Journal, 2010 - iaee_org

.. the worldwide energy system in scenarios ranging from a baseline to a very low greenhouse
gas stabilization, using the energy model POLES. ... This study has been performed using the
FOLES World energy model. a recursive simulation model of the VWorld energy system that ...

¥y 9D Zitiert von: 84 Ahnliche Artikel Alle 16 Versionen %

Combining scenario planning, energy system analysis, and multi-criteria
analysis to develop and evaluate energy scenarios
T Witt. M Dumeier, J Geldermann - Journal of Cleaner Production, 2020 - Elsevier

... needs to be applied to evaluate alternatives in more scenarios. Furthermore, in accordance
with the system boundaries, the different energy system models in this case study only represent
selected parts of the power supply system and, consequently, the criteria hierarchy and ...

¥y DD Zitiert von: 31 Ahnliche Artikel Alle 4 Versionen

iroF] NSON-DK energy system scenarios—Edition 2
MJ Koivisto, J Gea-Bermudez - 2018 - orbit.dtu_dk

.. This chapter describes the Balmorel energy system model used in scenario modelling, as
well as the specific aspects related to NSOM-DK scenario analysis. Balmorel is used to carry
out investment optimization for the North Sea region in focus, while taking into account also ..

¥y 9D Zitiert von: 12 Ahnliche Artikel Alle 3 Versionen 3%

[PDF] iaee.org

[PDF] dtu dk
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Example from NFDI4Ing — TA ELLEN: Energy System Analysis

Google Scholar

Artikel

Beliebige Zeit
Seit 2021

Seit 2020

Seit 2017
Zeitraum wahlen.

Mach Relevanz
sortieren

Mach Datum sortieren

Beliebige Sprache
Seiten auf Deutsch

Alle Typen

Patente
einschliefen

v Zitate einschlielen

Ubersichtsarbeiten

Alert erstellen

energy system modeling simulation scenarios E

What is the average assumed emission
reduction of the scenarios?

What software can use these scenarios as
Input for simulations?

Where do | find the implementation of the
software for simulating the scenarios?

‘ TIB
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How do we answer these questions so far? ‘

NEEDLE: A TACK
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How can we achieve
this goal?




Open Research Knowledge Graph (ORKG)

AS! _
Cl\{j ORKG viewv ToolsVv AboutV

Scholarly Knowledge. Structured.

The Open Research Knowledge Graph (ORKG) aims to describe research papers.in a

structured manner. With the ORKG, papers are easier to find and compare.

= Browse by research field

Arts and Humanities Engineering

36 papers 547 papers

Comparisons

Overview of Crowd Intelligence in Requirements Engineering

[ 27 Contributions L« 0 Visualizations @ 15-06-2021

Life Sciences

1791 papers

Search for fields...

Physical Sciences &

Featured ~

Software Eng...

Mathematics
1210 papers

Join ORKG!

Social and Behavioral
Sciences
284 papers

”n—

Le¢

I .
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Example: Scenario Factsheets from the Open Energy Platform

, TIB

Supplementary material of software for simulations
in climate and energy system modeling

Szenariorahmen zum NEP 2035 (Szenario A 2035)

Szenariorahmen zum NEP 2035 (Szenario B 2035 und 2040)

Szenariorahmen zum NEP 2035 (Szenario C 2035)

What is the average assumed emission
reduction of the scenarios?

Paris Agreement Compatible (PAC) energy scenario
Untersuchungen zur Energiestrategie Brandenburgs (appBBB_gruene2030)

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

What software can use these scenarios as
iInput for simulations?

Analysis of the energy system of Brandenburg and Berlin (Szenario 2)
Analysis of the energy system of Brandenburg and Berlin (Szenario 1)

Klimaschutzszenario 80 (KS80)

Where do | find the implementation of the
software for simulating the scenarios?

Aktuelle-MaBnahmen-Szenario 2012

Germany: With additional measures scenario (WAM)

Germany: With existing measures scenario (WEM)

Klimaschutzszenario 95 (K595)

Waste heat recovery

Seite 16



Curation of Scenario Factsheets

Study

Empirical Data

Assumptions

Energy savings

Potential energy saving
Emission reductions

Share RE (heat sector)

Share RE (mobility sector)
Share RE (power sector)
Share RE (total energy supply)
Cost development
Technological innovations ?
Potential wind

Potential solar electric
Potential solar thermal
Potential biomass

Potential geothermal
Potential hydro power
Social developement ?

Economic development ?

Development of environmental aspects

?
Post-processing ?

Further assumptions for post-
processing ?

Results

23% until 2030

not estimated

72% until 2030

not estimated

not estimated

not estimated

not estimated

capex, opex, constant

spread of electromobility, heat pumps and solar thermal heat;
other, potential wind other text

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"
other, potential geothermal othertext

42 TWh export

TIB

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller
Research problems Add to comparison

Future energy and emission scenario predictions

Contribution data

—T

& Back | Scen| has

[t Emission reduction = Emission reductions

Has value 720  xsd:decimal

Has unit percent

Time frame 2030  xsdiinteger

Has description 72% until 2030 xsd:string
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Semantic Description of Scholarly Contributions

E. Gaudchau, B. Schachler, and B. Muller:
Untersuchungen zur Energiestrategie
Brandenburgs (appBBB_ES2030)

TIB

Assumptions

Energy savings
Potential energy saving
Emission reductions

Share RE (heat sector)

23% until 2030
not estimated
72% until 2030

not estimated

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller
Research problems Add to comparison

Future energy and emission scenario predictions

Contribution data

€ Back | Scen hasFi L Fmission reduction = Emission reductions "

Has value 720  xsd:decimal

Has unit percent

Time frame 2030  xsdiinteger

Has description 72% until 2030 xsd:string

Seite 18




TIB

Semantic Description of Scholarly Contributions

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)
E. Gaudchau, B. Schachler, and B. Muller:

) ) = Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller
Untersuchungen zur Energiestrategie
Brandenburgs (appBBB_ES2030)
Research problems Add to comparison

Future energy and emission scenario predictions
Assumptions

Contribution data

Energy savings 23% until 2030
€ Back | Scen hasFi L Fmission reduction = Emission reductions "

Potential energy saving not estimated
Emission reductions aa-mn-mr Has value 720 xsdidecimal
Share RE (heat sector) not estimated .

Has unit percent

Time frame 2030  xsdiinteger

Has description 72% until 2030 xsd:string
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TIB

Semantic Description of Scholarly Contributions

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)
E. Gaudchau, B. Schachler, and B. Muller:

) ) = Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller
Untersuchungen zur Energiestrategie
Brandenburgs (appBBB_ES2030)
Research problems Add to comparison
Future energy and emission scenario predictions
Assumptions
] ) Contribution data
Energy savings 23% until 2030
€ Back | Scen hasFi L Fmission reduction = Emission reductions "
Potential energy saving not estimated
Emission reductions E wadil 2020 Has value 720  xsd:decimal
Share RE (heat sector) not estimated o
= Has unit percent
Time frame 2030  xsdiinteger
Has description 72% until 2030 xsd:string
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Semantic Description of Scholarly Contributions

E. Gaudchau, B. Schachler, and B. Muller:
Untersuchungen zur Energiestrategie
Brandenburgs (appBBB_ES2030)

‘ TIB

Assumptions

Energy savings
Potential energy saving
Emission reductions

Share RE (heat sector)

23% until 2030
not estimated
72% untilf 2030

not estimated

Scenario

Research problems

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller

Add to comparison

Future energy and emission scenario predictions

Contribution data

€ Back |Scen

hasFi

Has value

Has unit

\ Time frame

Has description

L Fmission reduction = Emission reductions "

T2.0  usd:decimal

percent

2030 xsdiinteger

72% until 2030 xsd:string
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Semantic Description of Scholarly Contributions

E. Gaudchau, B. Schachler, and B. Muller:

Untersuchungen zur Energiestrategie
Brandenburgs (appBBB_ES2030)

TIB

Assumptions

Energy savings
Potential energy saving
Emission reductions

Share RE (heat sector)

23% until 2030

not estimated

72% until 2030

not estimated

AN

Scenario

Research problems

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller

Add to comparison

Future energy and emission scenario predictions

Contribution data

€ Back |Scen

hasFi

Has value

Has unit

Time frame

\ Has description

L Fmission reduction = Emission reductions "

T2.0  usd:decimal

percent

2030 xsdiinteger

72% until 2030 xsd:string
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Behind the Scenes of the Semantic Description

Study

Empirical Data

Assumptions

Energy savings

Potential energy saving
Emission reductions

Share RE (heat sector)

Share RE (mobility sector)
Share RE (power sector)
Share RE (total energy supply)
Cost development
Technological innovations ?
Potential wind

Potential solar electric
Potential solar thermal
Potential biomass

Potential geothermal
Potential hydro power
Social developement ?

Economic development ?

Development of environmental aspects

?
Post-processing ?

Further assumptions for post-
processing ?

Results

23% until 2030

not estimated

72% until 2030

not estimated

not estimated

not estimated

not estimated

capex, opex, constant

spread of electromobility, heat pumps and solar thermal heat;
other, potential wind other text

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"
other, potential geothermal othertext

42 TWh export

v

TIB

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller

Scenario

Research problems Add to comparison

Future energy and emission scenario predictions

Contribution data

& Back | Scen| has

—T

[t Emission reduction = Emission reductions

Has value 72.0  xsd:decimal
Has unit percent
Time frame 2030  xsdiinteger

Has description 72% until 2030 xsd:string

Scholarly contributions become machine-actionable and FAIR.
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Behind the Scenes of the Semantic Description

Study

Empirical Data

Assumptions

Energy savings

Potential energy saving
Emission reductions

Share RE (heat sector)

Share RE (mobility sector)
Share RE (power sector)
Share RE (total energy supply)
Cost development
Technological innovations ?
Potential wind

Potential solar electric
Potential solar thermal
Potential biomass

Potential geothermal
Potential hydro power
Social developement ?
Economic development ?

Development of environmental aspects
?

Post-processing ?

Further assumptions for post-
processing ?

Results

23% until 2030

not estimated

72% until 2030

not estimated

not estimated

not estimated

not estimated

capex, opex, constant

spread of electromobility, heat pumps and solar thermal heat;
other, potential wind other text

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"

goal of "Energiestrategie 2030"
other, potential geothermal othertext

42 TWh export

TIB

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Energy Systems = Elisa Gaudchau = Birgit Schachler o Berit Miller
Q)
Assumptions e
:
hes s umption

hesEmpiciaiData

hes authar

is usedin stugy Q

@ hes contributicn hasF act About

Meta Inf.

hes doi
wrl
\ has resesrch protiem

()

Scholarly contributions become machine-actionable and FAIR.
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Behind the Scenes of the Semantic Description

Study

Empirical Data

Assumptions

Energy savings

Potential energy saving
Emission reductions

Share RE (heat sector)

Share RE (mobility sector)
Share RE (power sector)
Share RE (total energy supply)
Cost development
Technelogical innovations ?
Potential wind

Potential solar electric
Potential solar thermal
Potential biomass

Potential geothermal
Potential hydro power
Social developement ?

Economic development ?

Development of environmental aspects

?
Post-processing 7

Further assumptions for post-
processing ?

Results

23% until 2030
not estimated
72% until 2030
not estimated
not estimated
not estimated
not estimated

capex, opex, constant

spread of electromobility, heat pumps and solar thermal heat;

other, potential wind other text

goal of "Energiestrategie 2030"
goal of "Energiestrategie 2030"
goal of "Energiestrategie 2030"
other, potential geothermal othertext

42 TWh export

v

Natural

language =)

guestion

Properties Paris Agreement Compatible

Untersuchungen zur Ui

(PAC) Energy Scenario Energiestrategie Brandenburgs Er

{(appBBB_gruene2030) (a Visua |IZEItI ons

Scenario Se|

Scenario

Untersuchungen zur

Hasfactsabout/scenario Building a Paris Agreement

=]
factsheet/is used in Compatible (PAC) energy Energiestrategie Brandenburgs En E_ L
study/study/has name* scenario E
Hasfactsabout/scenario 1 b4 X -
factsheet/is used in

study/study/sensitivity*

Hasfactsabout/scenario v v
factsheet/is used in

Scholarly contributions become machine-actionable and FAIR.
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Creating State-of-the-Art Comparison

Scenario

Research problems

Contribution data

= Energy Systems & Elisa Gaudchau

< Back [ Scen hasFI Ll Fmission reduction = Emission reductions ¢

Has value

Has unit

Time frame

Has description

Similar contributions

Untersuchungen zur Energiestrategie Brandenburgs (appBBB_ES2030)

= Birgit Schachler = Berit Muller

Add to comparison

Future energy and emission scenario predictions

72.0 xsd:decimal

percent

2030 xsdiinteger

T2% until 2030  xsd:string

Share
0
.
in|
Provenance Timeline
Added on

2 Compare contributions [ I
Untersuchungen zur Energiestrategie X

Brandenburgs (appBBB_gruene2030)

Untersuchungen zur Energiestrategie X

Brandenburgs (appBBB_ES2030)

Start comparison
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TIB

State-of-the-Art Comparison

Scenario Factsheet Scenario Factsheet

Properties Untersuchungen zur Energiestrategie Brandenburgs Untersuchungen zur Energiestrategie Brandenburgs

(appBBB_gruene2030) (appBBB_ES2030)

Scenario Scenario

Has research problem Future energy and emission scenario predictions Future energy and emission scenario predictions

: T Hasfactsabout/scenario factsheet/hasassumption Emission reductions Emission reductions
Emission red. pUbSEEns Sl

/assumptions/emission reduction*

Hasfactsabout/scenario factsheet/hasassumption 78% until 2025 72% until 2030

Descn pt| on Jassum ptions/emission reduction/emission

reductions/has description*

Hasfactsabout/scenario factsheet/hasassumption percent percent
U n It /assum ptions/emission reduction/emission
reductions/has unit* Add|ng
Hasfactsabout/scenario factsheet/hasassumption 78.0 72.0 fu rther
Value /assumptions/emission reduction/emission

reductions/has value* ScenarIO
Hasfactsabout/scenario factsheet/hasassumption 2025 2030 Factsheets

T|me frame /assum ptions/emission reduction/emission

reductions/time frame?*

Hasfactsabout/scenario factsheet/is used in study/study Y Commercial sector Commercial sector
Demand /models demand sector* Industry sector Industry sector
SeCtor Household sector Household sector
E Hasfactsabout/scenario factsheet/is used in study/study ¥ Electricity Electricity
nergy /models energy sector* Heat Heat

sector
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Publishing State-of-the-Art Comparison

TIB

Acknowledgement
of creators

Created

visualizations

Interactive
comparison

A 4

Comparison of Scenario Factsheets from the Open Energy Platform

This comparison provides an overview of the current scenario factsheets available in the Open Energy Platform. These factsheets are a standardized collection and presentation of information about scenarios
used in climate and energy system modelling. The factsheets are intended to summarize the key points of the respective scenarios concisely. In studies of climate and energy system modelling domain, models

simulate these scenarios with different modified input data and assumptions to calculate and compare their simulation results.

i June 2021 & Oliver Karras = Jan Gépfert

Visualizations

Paris Agreement Compatible

Properties
(PAC) Energy Scenario

Scenario

Hasfactsabout/scenario Building a Paris Agreement

Untersuchungen zur
Energiestrategie Brandenburgs
(appBBB_gruene2030)

Scenario

Untersuchungen zur

Untersuchungen zur
Energiestrategie Brandenburgs
(appBBB_ES2030)

Scenario

Untersuchungen zur

Analysis of the energy system
of Brandenburg and Berlin
(Szenario 2)

Scenario

Analysis of the energy system

Klimaschutzszenario 95 (KSQS}‘

Scenario

Klimaschutzszenario 2050. 2.

factsheet/is used in Compatible (PAC) energy Energiestrategie Brandenburgs Energiestrategie Brandenburgs of Brandenburg and Berlin Endbericht
study/study/has name* scenario
Hasfactsabout/scenario 1 X X X X X
factsheet/is used in
study/study/sensitivity*
Hasfactsabout/scenario v v v X v
factsheet/is used in
study/study/has target year*
Hasfactsabout/scenario Y 2050 2030 2030 2050 2050
factsheet/is used in 2030 2040
study/study/time frame*

2020 2030

Possible to assign a DOI Seite 28




Another Comparison from NFDI4Ing — TA ELLEN

‘ TIB

Comparison of Studies on Germany's Energy Supply in 2050 # = Remark: Comparison of 25 contributions | %o

Energy System Analysis

This comparison compiles the results from various studies analyzing a future low-carbon energy system for Germany. The focus of this study comparison is electricity generation. In the
future, however, other essential characteristics of the respective energy system designs in the individual studies will be listed. Installed capacity is given in GW and electricity generation

is given in TWh.

i November 2021 = Felix Kullmann o= Jan Gapfert = Oliver Karras = Patrick Kuckertz = Saren Auer = Markus Stocker = Peter Markewitz = Leander Kotzur

= Detlef Stolten

DOl: 10.48366,/r153801 [

Visualizations

B = jus . 400 = g = g =
5 E & =
Mo § Ml § oo b b H il
o oo £ [T B,
e s;ny\-. - 5 - e

]

nstieca. .
et

Wasserstoff-Roadmap Wege zu einem klimaneutraler Wege fiir die Energiewende Den Weg zu einem

Nordrhein-Westfalen Energiesystem 2019 - Contribution treibhausgasneutralen
Deutschland

ressourcenschonend gestalte

Properties Klimaneutrales Deutschland

2020 - Contribution
2020 - Contribution 2020 - Contribution

2019 - Contribution 1

has energy sources all sources all sources all sources all sources all sources
bicenergy bioenergy bioenergy bicenergy bioenergy
nonthormmicre nonthormire nonthormnicrc nonthormmicre nonthormire
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Another Comparison from NFDI4Ing — TA ELLEN

’ TIB

Comparison of Studies on Germany's Energy Supply in 2050 # = Remark: Comparison of 25 contributions ¢) s0uic

. . . . . . . . . . . Energy System Analysis
This comparison compiles the results from various studies analyzing a future low-carbon energy system for Germany. The focus of this study comparison is electricity generation. In the S Y

future, however, other essential characteristics of the respective energy system designs i

is gl'ven in TWh. Bearbeiten Laschen

i November 2021 = Felix Kullmann 2 Jan Gépfert & Oliver Karras & Patrick Ku . . . i

- - . - - Oliver Kartas Comparison of studies on Germany” s energy supply in 2050
= Detlef Stolten
Autoren  Felix Kullmann, Peter Markewitz, Detlef Stolten, Oliver Karras, Patrick Kuckertz, Leander

DOL; 10.48366/r153801 £ Kotzur, Jan-Maris Gopfert, Séren Auer, Markus Stocker

. . ) Publikationsdatum 2021
Visualizations

Ausgabe FZJ-2022-00782
n Verlag  Technodkonomische Systemanalyse

Beschrelbung  This comparison compiles the results from various studies analyzing a future low-carbon
energy system for Germany. The focus of this study comparison is electricity generation.
In the future, however, other essential charactenstics of the respective energy system
designs in the individual studies will be listed. Installed capacity is given in GVW and
electricity generation is given in TWh.

Klimaneutrales Deutschland % Wasserstoff-Ro

Properties

Zitate insgesamt  Zitiert von: 1

Nordrhein-Wes
2020 - Contribu

2020 - Contribution

2023
has energy sources all sources all sg Google Scholar-  Comparison of studies on Germany ™ s energy supply in 2050
. . Artikel  F Kullmann, P Markewitz, D Stolten, O Karras... - 2021
bioenergy bioef Zitiert von: 1 Ahnliche Artikel
nonthormmicre Far=Yatd
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So far so good, but...

‘ TIB

...what can we do with machine-actionable
scientific knowledge?

Simply put: Anything we want!

1. All papers, scholarly contributions, comparisons, visualizations, lists, and
reviews in the ORKG are available for reuse and extension to anyone

2. The ORKG provides several access points for processing all data, e.g., to
develop novel search, retrieval, mining, and assistance applications

J & E

SPARQL

REST : API
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Data Science with Data from the ORKG

L

How has the average energy generation (in TWh) per energy source
changed in 5-year intervals in the comparison “Comparison of Studies
on Germany’s Energy Supply in 20507 for the period from 2006 to 20207

Seite 32



Data Science with Data from the ORKG

How has the average energy generation (in TWh) per energy source
changed in 5-year intervals in the comparison “Comparison of Studies
on Germany’s Energy Supply in 20507 for the period from 2006 to 20207

TIB

FREFIX orkgr: <http://orkg.org/orkg/rescurce/>
FREFIX orkge: <http://orkg.org/orkg/class/»

3 PREFIX orkgp: <http://orkg.org/orkg/predicate/>

1 o LN

FREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema$>
FREFIX x=d: <http://www.w3.org/2001/¥MLSchenas>
FREFIX rdf: <http://www.w3.org/l888/02/22-rdf-syntax-ns#>

B #defaultView:BarChart

O SELECT (S5ZMPLE (?rangeId) AS ?interval)

}

(BVG (?value} AS Zaverage energy generation)
(STR (SEMFLE (?energy src_label}} A5 ?legend)

WHERE |

orkgr:R153801 orkgp:compareContribution Zcontrib.
?paper orkgp:B31 Zcontrib;
orkgp:B29 Tyear.

BIND (x=sd:int (?year} as ?y) .

VALUES (?rangeId min ?max} { ( .
("Z2001-2005™ 2001 2005)

("2006-2010" 2006 2010} ‘
("2011-2015" 2011 2015) SPAR L
("2016-2020" 2016 2020} Q

}

FILTER (?min <= 7y && 7y <= Zmax)

?contrib orkgp:P43135 ?energy src.
?energy src rdfs:label ?7energy src label;
orkgp:F43134 Zenergy gen.

?energy_gen orkgp:HAS VALUE ?val.

BIND (x=d:decimal (?val) as ?value)

FILTER (str(?energy src label}!= "all sources"}

= n

FILTER (str(?energy src_label}!= "net import"}

2 GROUE BY ?rangeld ?energy src_label

33 CRDER BY ?rangeld
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Data Science with Data from the ORKG

How has the average energy generation (in TWh) per energy source
changed in 5-year intervals in the comparison “Comparison of Studies
on Germany’s Energy Supply in 20507 for the period from 2006 to 20207

900
800
700
600
500
400
300
200
100

Average Energy Generation [TWh]

0

Others

Import

®m Photovoltaics
| Onshore Wind Power

m Offshore Wind Power

m Hydropower

2006 - 2010

m Geothermics
m Bio Energy

2011 - 2015
5-year intervals

2016 - 2020

TIB

1 PBREFIX orkgr: <http://orkg.org/orkg/rescurce/>

2 PREFIX orkgc: <http://orkg.org/orkg/class/>

3 PREFIX orkgp: <http://orkg.org/orkg/predicate/>

4 BREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema$>

5 PBREFIX x=d: <http://www.w3.org/2001/¥MLSchenas>

6 BREFIX rdf: <http://www.w3.org/l988/02/22-rdf-syntax-—ns$>

8 #defaultView:BarChart
O SELECT (S5ZMPLE (?rangeId) AS ?interval)
10 (BVG (?value} AS Zaverage energy generation)
11 (STR (SEMFLE (?energy src_label}} A5 ?legend)
12 WHERE {
1LE orkgr:R153801 orkgp:compareContribution Zcontrib.
14 ?paper orkgp:B31 Zcontrib;
L5 orkgp:B29 Tyear.
1a BIND (x=sd:int (?year} as ?y)
1 VALUES (?rangeId min ?max} {

18 ("2001-2005" 2001 20035}

19 ("2006-2010" 2006 2010}
20 ("2011-2015" 2011 2015)
21 ("2016-2020" 2016 2020}
22 }

23 FILTER [™min <= ?y && 7y <= ?max)
24 ?contrib orkgp:P43135 ?energy src.
25 ?energy src rdfs:label ?7energy src label;

26 orkgp:F43134 ?energy gen.

27 ?energy_gen orkgp:HAS VALUE ?val.

28 BIND (x=d:decimal (?val) as ?value)

29 FILTER (str(?energy src label}!= "all sources"}
FILTER (str(?energy src_label}!= "net import"}

31|}
32 GROUFP BY ?rangeld ?energy src_ label
33 CRDER BY ?rangeld
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Data Science with Data from the ORKG

How has the average energy generation (in TWh) per energy source
changed in 5-year intervals in the comparison “Comparison of Studies
on Germany’s Energy Supply in 20507 for the period from 2006 to 20207

900
800
700
600
500
400
300
200

Average Energy Generation [TWh]

100
0

Others
Import

®m Photovoltaics
Onshore Wind Power

m Offshore Wind Power
m Hydropower

2006 - 2010

m Geothermics
m Bio Energy

2011 - 2015
5-year intervals

2016 - 2020

’ TIB

FREFIX orkgr: <http://orkg.org/orkg/rescurce/>
FREFIX orkge: <http://orkg.org/orkg/class/»

3 PREFIX orkgp: <http://orkg.org/orkg/predicate/>
4 BREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema$>
5 PBREFIX x=d: <http://www.w3.org/2001/¥MLSchenas>

32

FREFIX rdf: <http://www.w3.org/l888/02/22-rdf-syntax-ns#>

$defaultView:BarChart

SELECT (S5ZMPLE (?rangeId) A5 ?interval)
(BVG (?value} AS Zaverage energy generation)
(STR (SEMFLE (?energy src_label}} A5 ?legend)

WHERE |

orkgr:R153801 orkgp:compareContribution Zcontrib.
?paper orkgp:B31 Zcontrib;
orkgp:B29 Tyear.

BIND (x=sd:int (?year} as ?y)
VALUES (?rangeId min ?max} {
("2001-2005" 2001 2005}
("2006-2010" 2006 2010}
("2011-2015" 2011 2015}
("2016-2020" 2016 2020}

}

FILTER [™min <= ?y && 7y <= ?max)

?contrib orkgp:P43135 ?energy src.
?energy src rdfs:label ?7energy src label;
orkgp:F43134 Zenergy gen.
?energy_gen orkgp:HAS VALUE ?val.
BIND (x=d:decimal (?val) as ?value)
FILTER (str(?energy src label}!= "all sources"}

FILTER (str(?energy src_label}!= "net import"}
}

GROUE BY ?rangeld ?energy src_ label

33 CRDER BY ?rangeld
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