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Establish a Helmholtz FAIR data space 
in which data is found and re-used based on 
common practices and agreed upon norms

Leverage the potential of metadata for the visibility 
and reusability of data across Helmholtz and beyond.
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The Helmholtz digital ecosystem consists of data silos

Research Fields: 
     Energy,      Earth and Environment
     Health,      Information 
     Aeronautics, Space and Tansport,      Matter

18 independent research centres in 6 different research 
fields all of which host research data infrastructures

 libraries
metadata on published research & data sets 

 data repositories
research data (cold, medium-hot or hot) 

 code repositories
code & software 

 research infrastructures
heterogenous methods and approaches
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The Helmholtz digital ecosystem consists of data silos

Research Fields: 
     Energy,      Earth and Environment
     Health,      Information 
     Aeronautics, Space and Tansport,      Matter

How can we interconnect data from these sources?

18 independent research centres in 6 different research 
fields all of which host research data infrastructures

 libraries
metadata on published research & data sets 

 data repositories
research data (cold, medium-hot or hot) 

 code repositories
code & software 

 research infrastructures
heterogenous methods and approaches



|  6 

                - unified Helmholtz information and data exchange

Research Fields: 
     Energy,      Earth and Environment
     Health,      Information 
     Aeronautics, Space and Tansport,      Matter

1. Create a lightweight interoperability layer by 

consolidating (meta)data in an association wide 

knowledge graph. 

2. Increase visibility of Helmholtz digital infrastructures

3. Improve quality and interoperability 

of Helmholtz metadata 

4. Make digital assets easily 

findable

5. Assess the status quo of 

Helmholtz Metadata

Scope
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provided
records

research data 
infrastructures

connected
records

Helmholtz Knowledge Graph

entity A

relation

entity B

dev.container hosted on 

HIFIS HDF cloud
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Helmholtz Knowledge Graph

Deutsche Forschungs Gemeinschaft

WSL Swiss Federal 

Institute for Forest, 

Snow 

and Landscape 

Research

Hawaii university

GEOMAR

Alfred Wegener Institut

EC 4th and EC 6th Framework Program

EC 5th Framework Program

creator
publisher
sourceOrganizatio
nisPartOf

funder

most frequent entities:

most frequent relations:

contributor

Dataset, 
Person,
SoftwareSourceCode, 
Organization,

data from 32 different Helmholtz 

providers in one place!

> 2.15 mio records

 Libraries
16/18 Helmholtz libraries (OAI PMH)

 data repositories (from 3 research fields)
Rodare, Pangea, Jülich data (sitemap) 

 code repositories
12 (all) GitLab Instances (Git & API)

 global resources

DataCite sub-graph for Helmholtz (API)

dev.container hosted on 

HIFIS HDF cloud
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1st release, Frontend SPARQLEndpoint

search.unhide.helmholtz-metadaten.de

sparql.unhide.helmholtz-metadaten.de/sparql
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Improving metadata quality at the source

Provided data records are often incomplete, 
heterogeneous & messy

{   "@context": "http://schema.org", 

     "@id": "https://doi.org/10.26165/juelich-data/123j4", 

     "@type": "dataset", 

     "name": "Name of the dataset.",

     "author": [  { "affiliation": { "@type": "Organization", 

                                              "name": "Forschungszentrum J\u00fclich" }, 

                         "name": "Max Mustermann" }, 

                       { "@id": "https://orcid.org/0000-0002-8858-5618",

                         "affiliation": { "name": "Forschungszentrum J\u00fclich" }, 

                         "name": "Erika Mustermann" }, 

                       { "affiliation": { "name": "FZJ, IEK-8" }, 

                         "name": "Karin Mustermann" } ], 

    "editor":      { "affiliation": { "@type": "Organization", 

                                             "name": "Forschungszentrum J\u00fclich GmbH, IEK-8" }, 

                         "name": "Erika Mustermann" }}

orig
inal provided record

le
ge

nd



|  11 

Improving metadata quality at the source

{   "@context": "http://schema.org", 

     "@id": "https://doi.org/10.26165/juelich-data/123j4", 

     "@type": "dataset", 

     "name": "Name of the dataset.",

     "author": [  { "affiliation": { "@type": "Organization", 

                                              "name": "Forschungszentrum J\u00fclich" }, 

                         "name": "Max Mustermann" }, 

                       { "@id": "https://orcid.org/0000-0002-8858-5618",

                         "affiliation": { "name": "Forschungszentrum J\u00fclich" }, 

                         "name": "Erika Mustermann" }, 

                       { "affiliation": { "name": "FZJ, IEK-8" }, 

                         "name": "Karin Mustermann" } ], 

    "editor":      { "affiliation": { "@type": "Organization", 

                                             "name": "Forschungszentrum J\u00fclich GmbH, IEK-8" }, 

                         "name": "Erika Mustermann" }}

The assembled data allows uplifting records through type 
inference, general harmonization which allows resolving 
entities and assigning IDs.

Uplifting is recorded in reversible patches and 
will be fed back to data providers

orig
inal provided record un

H
ID

E
 u

pl
ift

ed
 r

ec
or

d

{   "@context": "http://schema.org", 

    "@id": "https://doi.org/10.26165/juelich-data/123j4", 

    "@type": "dataset", 

    "author": [  { "@id": "https://orcid.org/0000-0003-3648-8952", 

                          "@type": "Person", 

                          "affiliation": { "@id": "https://ror.org/02nv7yv05",

                                                 "@type": "Organization", 

                                                 "name": "Forschungszentrum J\u00fclich GmbH" }, 

                          "name": "Max Mustermann" }, 

                        { "@id": "https://orcid.org/0000-0002-8858-5618", 

                           "@type": "Person", 

                           "affiliation": { "@id": "https://ror.org/02nv7yv05",

                                                  "@type": "Organization", 

                                                  "name": "Forschungszentrum J\u00fclich GmbH" }, 

                           "name": "Erika Mustermann" }, 

                        { "@id": "https://orcid.org/0001-0003-3648-8952", 

                           "@type": "Person", 

                           "affiliation": { "@id": "https://ror.org/02nv7yv05",

                                                  "@type": "Organization", 

                                                  "name": "Forschungszentrum J\u00fclich GmbH" }, 

                           "name": "Karin Mustermann" }], 

    "editor":      { "@id": "https://orcid.org/0000-0002-8858-5618",

                           "@type": "Person", 

                           "affiliation": { "@id": "https://ror.org/02nv7yv05",

                                                  "@type": "Organization", 

                                                  "name": "Forschungszentrum J\u00fclich GmbH, IEK-8" }, 

                           "name": "Erika Mustermann" }, 

    "name": "Name of the dataset.", }
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Uplifting increases structuredness of the graph

original provided record
un

H
ID

E 
up

lif
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d 
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co
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le
ge
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The KG data and its PIDs

Deutsche Forschungs Gemeinschaft

WSL Swiss Federal 

Institute for Forest, 

Snow 

and Landscape 

Research

Hawaii university

GEOMAR

Alfred Wegener Institut

EC 4th and EC 6th Framework Program

EC 5th Framework Program

dev.container hosted on 

HIFIS HDF cloud

Overall  > 2.15 mio records

 n triples: 71 Mio

 n typed entities: 16.4 Mio

 with URI: 790 k

 blank nodes: 15.5 Mio
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The KG data and its PIDs
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Take Home

 DOIs  ...and the rest 
most common PIDs are DOIs, ORCID and ROR are a „not close“ 2nd.

 What PID for my resource?  
Code, data and documents – its clear what PID to use. No sufficient differentiation (Documents/Data)

 Is a useful PID a useful identifier for my information? 
Affiliation are mostly Strings – ROR Ids do not identify teh mostly desired “level” of organization

 Type inference based on PIDs: 
ORCIDs and ROR are useful as they are unambiguous

 In an ideal world: one type of PID for each semantic class
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