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DBpedia Databus - Data Catalog Platform
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Metadata Matters:
« Data Catalogs and Data Metadata are often neglected (takes some extra effort)

* Why do you need them?

« Raising awareness:
* You might not wonder, why your data projects are slow and mediocre quality,

because you probably never worked with good metadata and a good catalog

Data catalogs offer a high potential for innovation, i.e
realize faster, cheaper & better data projects
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DBpedia Databus - Data Catalog Platform 4
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» DBpedia Databus
« a lightweight, scalable, adaptable, powerful Data Catalog Platform
* Open Source - https://github.com/dbpedia/databus
 addresses the lack of Open Source data catalog software
» DBpedia Databus is deployed in these areas
e Supply Chain Management
* Engineering & Industry 4.0
 Knowledge Graphs & Al
e Data Governance
 today: Research Data Management
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> The Open Energy Family is
an initiative for open and
FAIR data in the domain of Factsheets
energy systems research

Open Energy Academy

Energy Databus

[ 1S,
Factsheets Academy

Open Energy
Knowledge Graph

> Energy systems research ‘% il - O PEoeess

Open Energy
Ontology

develops models to evaluate MEgREen
Iﬂ:} 0 Open Energy C@\
and compare future energy Open Metadata Platorm open-MaStR
. . . . ntegration
scenarios like electricity n -

OEMetadata =— = Open Energy
demand and offer at the Database
Energy Exchange Agency API & Python ORM g W -

atamodel

OEDialect OEDatamodel

(EEX, Leipziger Stromborse) OEP-Client

Open Energy Family Q'

https://openenergyplatform.org/

> Development of a FAIR
infrastructure within the Open
Energy Family
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Challenges |: Finding and Accessing Data <3

LOD-GEOSS
L .ﬂ
> Most of the research datasets are already online in energy > ) Ty
N A
systems research, but ... dh

> Online availability (publication) # Findability
(Search)

Pain points for energy systems researchers:
> Data collection is a labor intensive task

> Data cleaning, aggregation, etc.
is repeated by many researchers with different results

> Data quality is often unknown

Imagine a library without a catalog and systematic numbers on the shelfs
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Solution |: Semantic Metadata Catalog 4
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Metadata Knowledge Graph JNITNed ACCESS
> A metadata catalog - Q= &
harvests the (rich) R o > >
metadata from the e LI 'm ) "
available data sources A 4 N . -
. z ~
Virtual Bus SR f N S~
”
> The catalog can be 7 , ! N AN
. ~
used to discover data e ,/ ! AR S.
” ~
2 Z 1 \ ~
Metadata and Metadata and Metadata and Metadata and Metadata and

>  The metadata contains
a URI to the actual data

Download Link Download Link| [Download Link Download Link Download Link

22000 I
= GitHub ckan

‘ ’ Data Project
A Landing Pages
Open Energy Platform

Supported by:
| e, https://tinyurl.com/Iswt-2024-databus 4#7 Deutsches Zentrum mev*.i& InfAl Universitiit Stuttgart g% l J U LICH
Research Grant 03EI1005A-G DLR fir Luft- und Raumfahrt BT nsuuie for Appled it S Tty s 1o )
German Aerospace Center ReiNER LEMOINE #}'é 5’ Institute for Applied Informatic und Rationelle Energieanwendung Forschungszentrum



https://tinyurl.com/lswt-2024-databus

Solution |I: Effective Search over Data (Findability # Online Availability) @
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» Effective search needs domain customization

« cf. “No Free Lunch in Search and Optimization” (NFL Theorems) Wolpert and
Macready (1997)

» Metadata Overlay Search System (MOSS)
1. extends the Databus core graph with custom metadata subgraphs
2. indexes these subgraphs for searching
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Core Metadata (improves DCAT significantly)

B User Group n Artifact

Title

Download URL

/ Abstract

||| Version
\ o o
Description Format
Distribution File Size
PRPAPS 000
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Metadata Subgraph Extensions (Example Layer 1)

nnnnnnnnn

B User Group n Artifact

Title

A
Abstract Download URL —— x- =
/ - -

R Version o
_——— Description Format
\ License Compression
/ Distribution File Size
000
MOSS Entry XX
/ Layer: Ontology Annotation
Subject

Layer: Full Subgraph

OEO e.g.
https://openenergyplatform.org/ontology/oeo/OEO0_00000446/
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Metadata Subgraph Extensions (Example Layer 2)

B User Group n Artifact

Title

/ Abstract Download URL - -
- -

||| Version - - -
\ . .
Description Format
e.g. https://openenergyplatform.org/ontology/oeo/OEO_00000446/ \
Liesrss Compression
Topic
\
MOSS Entry  —w— 04 Qi
Distribution File Size
~ // \ coe o000
Units Timeseries Table Header Info
\ Layer: Ontology Annotation
Subject Layer: Full Subgraph
e.g. https://openenergyplatform.org/ontology/oeo/OE0_00020145/
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Searching data with the MOSS
(Metadata Overlay Search System)
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Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

E Search >3 +
€ > C6
Databus-MOSS .
MOSS finds terms
Search H
from different
Annotate .
ontologies
Submit Metadata
Selected Search Terms
Term can be
logy/oeo/OEQ_00000348
solar power unit absorbing sunlight as a
selected tor
searc h ology/oeo/OEQ_00000032
s light into electrical energy.
emanco02.hs-albsig.de/repository/ontology-releases/eu/semanco/or
class represents phtovoltaic systems. A photovoltaic system, also PV sys'
photovoltaic powerplant
http://openenergy-platform.org/ontology/oeo/OEO_00000324
A photovoltaic powerplant is a powerplant having an aggregate of PV panels
Soppatadir Search Twne b
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Searching with MOSS
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Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

O B ntips;//moss.tools.dbpedia.org/search

[@ search x|+
< C @

Databus-MOSS Search
Search
Annotate

Submit Metadata

Search results e.g.

for ,wind rotor”
OEO_00000448

Results

MarktStammDatenRegister (MaStR) Processing@en

https://databus.dbpedia.org/jj-author/mastr/bnetza-mastr/2021.05.03/bnetza-mastr_type=wind_clea
Data extracted from MaStr by RLI@en

MarktStammDatenRegister (MaStR) Processing@en

Annotations

An onshore wind farm is a wind farm that is build on land.

o offshore wind farm
http://openenergy-platform.org/ontology/oeo/OEO_00000308
An offshore wind farm is a wind farm that is build in a body of water, usuza

o wind energy transformation
http://openenergy-platform.org/ontology/oeo/OEQ_00020043
i an ation is an o ansformation that converts wir

home/ontology/EnergyRes
Nwer V.

Direct download
links to the data

https://databus.dbpedia.org/jj-author/mastr/bnetza-mastr/2021.05.04/bnetza-mastr_type=wind_cleaned.nt.gz

Data extracted from MaStr by RLI@en
MarktStammDatenRegister (MaStR) Processing@en

https://databus.dbpedia.org/jj-author/mastr/bnetza-mastr/2021.05.03/bnetza-mastr_type=hydro_cleaned.csv.bz2

Data extracted from MaStr by RLI@en
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Features of MOSS @
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Engine:

» Built on the Databus Ontology and Prov-O

» Multiple parallel layers of metadata possible
» Graph Wiki tracks revisions (GStore)

» Data quality validated with SHACL

» Terminology service

» Graph indexer (Lucene/Elastic Search)

» Search over one or multiple Databuses

User Interface:

» Customizable forms for data entry
» Ontology autocompletion

» Customizable Search and Facets
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Summary and Take Away 4
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Databus Transforming Energy Systems Research
> Databus is comparable to Open Source > FAIR and Open Data is
Huggingface, Google Dataset Search, 1. anecessity for research
Maven Central for Data 2. a productivity factor
> Databus has a very different purpose and > Open Energy Family succeeded in
mission to online data publishing portals producing useful standards:
like Zenodo, Invenio, CKAN, Leibniz Data * Open Energy Ontology
Manager, Open Data Portal Sachsen » Open Energy Metadata (JSON-LD)
> It's gaining adoption - Databus as Data Catalog
> It's Open Source » Supports researchers in finding relevant
» we offer support and managed hosting data, trace provenance and automate

workflows for models and scenarios
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Watch the video and vote for us to win: c@

Open Energy Databus

LOD-GEOSS
sdchsischer i
digitalpreis 1]
https://buergerbeteiligung.sachsen.de/portal/smwa/beteiligung/themen/1040556
or
https://tinyurl.com/vote-open-energy-databus
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Contact us License
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