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Problems with RSE:
• Funding: Software is usually a by product

• Experience/Quality: Developer on the side

• Persistence: usually single developer

• Wrong incentive: I do my own software

• Hidden: uploaded somewhere

Most projects die over a few years.

Better metadata helps:

• Find existing software for your problem.

• Understanding software.

• Foster reuse of software and collaboration.

Better metadata for research software now!

CC-BY-SA-4.0, 

wikimedia commons

[1] M. D.Wilkinson. Scientific Data 3 (2016), pp. 1–9., also see www.go-fair.org
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Outline

1. UnHIDE initiative and the

Helmholtz knowledge graph:
• Why, what, where?

2. Software metadata in detail:
• General problems & status

• Metadata in the graph

• How to improve?
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What is the (meta)data reality for the Helmholtz association?

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 digital infrastructure

libraries

metadata on published research & data sets

data repositories

research data (cold, medium-hot or hot) 

code repositories, also external

code & software

research infrastructures

heterogenous methods and approaches
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- 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 infrastrutures

3. Improve quality and interoperability of Helmholtz 

metadata

4. Make digital assests easily

findable

5. Assess the status quo of

Helmholtz Metadata

Scope
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Public (web) 

metadata records

research data 

infrastructures

connect

records

Helmholtz Knowledge Graph

hosted on 

HIFIS HDF cloud

conceptual & code co-development

with https://oceaninfohub.org/
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Helmholtz Knowledge Graph

Deutsche Forschungs Gemeinschaft

WSL Swiss Federal 

Institute for Forest, 

Snow 

and Landscape 

Research

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 | 7.1 mio triples

 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)

hosted on 

HIFIS HDF cloud
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1st release, Frontend SPARQLEndpoint

search.unhide.helmholtz-metadaten.de

sparql.unhide.helmholtz-metadaten.de/sparql

docs.unhide.helmholtz-metadaten.de
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2. Software metadata in detail

• General problems & status

• Metadata in the graph

• How to improve?
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What? For Software

Standards Git, language specific, citation.cff, 

codemeta, …

Size small

Metadata 

enrichment/ 

Platforms

- Manually

- Tracks the whole thing 

- Simple type of change (text)

Re-use case - Similar purpose (usually)

- As a whole

- Install whole, use part (library)

Metadata in usage for (research) software

For datasets:

Different story!

Much, much harder
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clone generate* upload

Data pipeline for software in detail:

*Run Codemeta-harvester1 (codemetapy2, 

github-linguist3, git commands)
[1] https://github.com/proycon/codemeta-harvester 

[2] https://github.com/proycon/codemetapy  

[3] https://github.com/github/linguist/

Codemeta.json?

Git Harvester:

yes

no
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7852 repositories total

Usually one developer indeed!

Overview of graph content with respect to RSE software 

Statistics:

 600+ active, 800+ WIP (no release) 

 2500+ licenses (MIT > GPL-3 > Apache > 

BSD > other GPL > others)

 4500+ tags (possible releases)

Creation year

Uptake of git!
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Overview of Language use

Number of repositories
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Future: Improving software metadata

Missing PIDS and semantics:
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Future: Improving software metadata

Missing PIDS and semantics: Complete PIDS and semantics:
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 A medata bot, with automatic suggestions, improve gitlab/github apis to better expose 

metadata, software publications

 Harvest also data from github. Problem: finding software by affiliation is hard.

Outlook:

licensed under CC BY-NC 4.0

https://creativecommons.org/licenses/by-nc/4.0/


www.helmholtz-metadaten.de
Thank you for your attention!

 A medata bot, with automatic suggestions, improve gitlab/github apis to better expose 

metadata, software publications

 Harvest also data from github. Problem: finding software by affiliation is hard.

Outlook:

Sum up & take away:

 The goal of the Helmholtz knowledge graph is to make the metadata in Helmholtz visible and 

improve it ultimately at the source. https://helmholtz-metadaten.de/en/unhide_helmholtz-kg

 We provide federated search for software project through metadata of all Helmholtz gitlab

instances

licensed under CC BY-NC 4.0

https://creativecommons.org/licenses/by-nc/4.0/
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Technical view behind graph:

serach.unhide.helmholtz-metadaten.de

Data volume

Harvesters

Web Frontend

API

sparql.unhide.helmholtz-metadaten.de

Indexer

api.unhide.helmholtz-metadaten.de

Sitemap, OAI, Datacite, Git, 
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Uplifting increases structuredness of the graph
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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" }}
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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
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{ "@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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Basics Linked Data in JSON-LD serialization example

{"@context": {

"dc11": "http://purl.org/dc/elements/1.1/",

"ex": "http://example.org/vocab#",

"xsd": "http://www.w3.org/2001/XMLSchema#",

"ex:contains": {"@type": "@id"}

},

"@graph": [

{"@id": "http://example.org/library",

"@type": "ex:Library",

"ex:contains": "http://example.org/library/the-republic},

{"@id": "http://example.org/library/the-republic",

"@type": "ex:Book",

"dc11:creator": "Plato",

"dc11:title": "The Republic",

"ex:contains": "http://example.org/library/the-republic#introduction"},

{"@id": "http://example.org/library/the-republic#introduction",

"@type": "ex:Chapter",

"dc11:description": "An introductory chapter on The Republic.",

"dc11:title": "The Introduction"}

]

}

{

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

“@id”: “http://orcid.org/0000-0002-1584-4316“,

"@type": "Person",

"name": "Jane Doe",

"jobTitle": "Professor",

"telephone": "(425) 123-4567",

"url": "http://www.janedoe.com"

}

Person:

Library:
Semantic/RDF triple:

Subject Object
Predicate
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The Helmholtz (Meta)data ecosystems

Scientists

Data Stewards

Administration staff

research infrastructures

code repositories

data repositories

libraries

* Only abstract descriptive!
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Motivation: sustainable science

In the ideal world:

• Human knowledge accumulates as best and sustainable 

as possible. (Knowledge transfer)

• Research is (easily) reproducible. (for simulations that 

should be doable right?)

• Data, Software and Results are interoperable and re-

usable. (drives Progress)

How can you bring your research 
a bit closer to these ideals? 

CC-BY-SA-4.0, 

wikimedia commons

[1] M. D.Wilkinson. Scientific Data 3 (2016), pp. 1–9., also see www.go-fair.org
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general: hmc@fz-juelich.de

strategy: v.hofmann@fz-juelich.de

tech: j.broeder@fz-juelich.de

mailto:hmc@fz-juelich.de
mailto:v.hofmann@fz-juelich.de
mailto:j.broeder@fz-juelich.de

