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• Introduction S-3 (Felix Engel)

• S-3 Services

• Terminology Service (Felix Engel)

• Application Profile (Matthias Grönewald)

• Metadata Hub (Benedikt Heinrichs)

• Example Application

• Generate profile compliant data (Matthias Grönewald, Nils Preuß)

• Make existing profile-compliant data available (Benedikt Heinrichs)

• Discussion
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• Research data can only be reused if they are described in a way

that is comprehensive, interpretable and comprehensible to

outsiders.

• No data and knowledge management can lead to data

incompatibility and loss

26.10.2022 3

Introduction
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NFDI4Ing Measure S-3: Provide sophisticated tools for tagging research data with

metadata, to make it available for reuse

1. Generating metadata records

2. ... by means of access to existing schemas

3. … using different repositories for publication

26.10.2022 4

Introduction

Simplified Vision: Measure S-3 “Metadata and terminology services”
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Introduction

S-3 will provide a toolchain of: … services to facilitate the creation of subject and application specific standardised

metadata and their integration into engineering workflows
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Research Data Lifecycle 

26.10.2022 6

Phases: Planning, Production, Analysis, Storage, Access, Re-Use

Example (*)

150 --> just a number

150°C am Karolingerplatz --> Nr. + Context = Information

Which measuring instrument is used?

Which configurations? (characteristics, tolerances, ...)

How to Re-Use your research without having knowledge

about its creation?

Comprehensive metadata is required to make your research

reproducible and therefore reusable

(*) https://git.rwth-aachen.de/nfdi4ing/education/data-life-cycle/-/blob/main/NFDI4Ing_Training_DLC_2_Daten_erheben.pdf
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Terminology Service

1. Domain specific (Engineering, Culture, Chemnistry…) and community specific

2. Evolving continously and dynamicaly over time

3. Must be accepted, developed and maintained by a designated community (avoid isolated

solution!)    Includes a.o.

a) promotion (make community aware of its existence)

b) aligned with further metadata initiatives (moving away from silos)

c) applicable in RDM (in RDM practise)

NFDI supports terminology development and use through introduction of community specific

Terminology Services

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use
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Terminology Service

• In general: A Terminology Service is a web based platform that support take-up and

standardisation of terminologies

• Used by RDM tools and Knowledge Workers as

• Entry Point to prepare research data for effective later reuse

• Tag/index with keywords from an terminologies (e.g. content indexation for

retrieval)

• Consolidate terminology: use the same keywords

• Trace changes meaning

• Search: Query reformulation, term suggestion, …

• Hub, that fosters awarness and alignement

• Bundles terminologies of a domain

• Provides meta data and statistics

• Foster alignments

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use
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Terminology Service

• NFDI4Ing TS: https://terminology.nfdi4ing.de

• Some statistics

• 31 Terminologies

• 4,089 properties

• Functional service offer

• Freetext search searching

(for- and within ontologies) 

• Browsing and filtering

• Visualisation

• Issue tracker

• Machine to machine communication

(REST interfaces)

• Collection management

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use

https://terminology.nfdi4ing.de/
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Terminology Service

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use
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Terminology Service

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use

• Example M2M Communication

• Creation and sharing of metadata standards as so-called Application Profiles 

• An application profile is a set of requirements for subject and use-case specific 

metadata and represented in RDF and SHACL

• Within the frontend, users can search and drag vocabulary terms into their 

application profile as properties. The TIB Terminology Service is used to retrieve 

these vocabulary terms, by automatically querying its REST Interface

https://service.tib.eu/ts4tib


7,28 12,42

— Seite 

5,03

26.10.2022 12

Terminology Service

Metadata and Terminology Services

Planning, Production, Analysis, 

Storage, Access, Re-Use

• How we differ from plain OLS (an extract)

• new and tailored frontend

• extended REST interface incl. Swagger documentation

• collection management

• CI Pipeline

• Ingestion pipeline to check/validate ontologies

• TS is a complex project. Currently only one NFDI4Ing developer. 

Joined forces with:

• NFDI4Chem: REACT based frontend

• CoyPu: WebProtege-Git integration

• FairDS: Integration of ontologie analysis tools
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Application Profiles

26.10.2022 13

General description: An online platform for generating

and sharing metadata profiles

Profiles allow for specific but interoperable metadata

Focusing on controlled vocabularies creates conformity with

existing domain knowledge

Service offer: Unified online platform for human- and 

machine readable metadata – Metadata Profile Service

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use
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Application Profiles

26.10.2022 14

User interaction: Build, retrieve and share schemas

Search for metadata profiles and related metadata

Re-use, adapt and refine schemas based on controlled

vocabularies

Share schemas and publish metadata (via S3-3)

Community-based curation of domain-specific metadata

profiles

Technologies: SHACL profiles, flexible serialisation (JSON-

LD, TTL, XML, etc.)

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use
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Application Profiles

Planning, Production, Analysis, 

Storage, Access, Re-Use

Search & Re-use

Refine & Adapt

Domain specific

requirements

Metadata and Terminology Services
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Application Profiles

Planning, Production, Analysis, 

Storage, Access, Re-Use

Metadata and Terminology Services

Forms

Libaries
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Application Profiles

26.10.2022 17

Goal: More accessible metadata management to faciliate

wider application of rich metadata and foster metadata

standards.

Complex profiles are far more powerful, but harder to

manage. 

Metadata Profile Service will offer a platform for the

community to collaborate on them. 

Toolchain relation: Make terms and content vom TS 

applicaple, allow for even richer metadata description in MH

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

Complex machine-actionable

profile of a sensor
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Metadata Hub

• Metadata repositories usually provide different interfaces

• Interoperability is wanted but cannot be achieved like this

• Goal:

• Bring them together

• How:

• A generic interface which combines different kinds of

metadata repositories with one standard-based interface

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use
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Metadata Hub

• Solution: The Metadata Hub
(https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/metadatahub)

• Brings together

• AIMS

• Coscine

• MetaStore

• Your Solution?

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/metadatahub
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Metadata Hub

• For access => Turntable API
(https://nfdi4ing.pages.rwth-aachen.de/s-3/s-3-3/turntable-interface/)

• Standard-based API which gives methods for metadata

and schemas (application profiles)

• Create

• Read

• Update

• Delete

• List

• Validate

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

https://nfdi4ing.pages.rwth-aachen.de/s-3/s-3-3/turntable-interface/
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Metadata Hub

• Defined mappings

• Since services are very different

• Mappings needed to be created for the individual 

services

• In a first step, Coscine and Metastore were mapped

• Especially, the difference between JSON/XML Schema 

and SHACL Application Profiles made this a challenge

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use
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Metadata Hub

• How to use it?
(https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/metadatahubdemonstrator)

• A demonstrating UI has been developed

• Different Metadata Repositories can

be selected

• A request (like "Read") can be chosen

• With a request like "Read" metadata

will be returned

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

https://git.rwth-aachen.de/nfdi4ing/s-3/s-3-3/metadatahubdemonstrator
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Metadata Hub

• Example Use Case: Coscine
(https://coscine.de/)

• Uses SHACL Application Profiles and RDF Metadata

to annotate stored research data as FAIR Digital Objects 

(FDOs)

• By using the persistent identifier of a FDO, metadata of

research data can be created, read or updated

• Example result:

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

https://coscine.de/
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M4I Ontology

General description: provide users with classes and properties to describe a data-generating 

research activity and its participants, inputs, variables and outputs.

Metadata and Terminology Services

Planning, Production, Analysis,

Storage, Access, Re-Use

User interaction:

Retrieve stable, persistent ontology 

versions, serialisations and

versioned documentation

Find application examples and training 

materials (WIP)

Create application profiles and RDF-based 

metadata

Re-Use during creation of more specific 

engineering ontologies
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Find 

Ontologies
Publish and 

browse Metadata

Build and 

Retrieve Schemas

Provide Terms and 

Vocabulary

Filter queries based

on schemas

Icons by xnimrodx and Freepik from www.flaticon.com

S-3 Service interplay

Metadata Profile

Service

Terminology

Service

Metadata Hub
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e.g.

Result in 

deg. C

Building a metadata profile for a measurement result

26.10.2022 26

Profile info

Result must state a legit unit

Result must state or reference a numeric value

20.54513 °C
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e.g.

Result in 

deg. C

Building a metadata profile for a measurement result

26.10.2022 27

Profile info20.54513 °C

Result must state a legit unit

Result must state or reference a numeric value
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Building a metadata profile for a measurement
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profile info

e.g.

Temperature 

Measurement

Measurement must be linked to metadata

for sensor that made the measurement

Measurement must be linked to metadata

for the measurement result as a quantity value

e.g.

Result in 

deg. C

20.54513 °C
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Building a metadata profile for a sensor
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profile info

Sensor should be linked to metadata

for the observed property

Sensor should be linked to metadata

describing its capabilities

e.g.

Temperature

Sensor

e.g.

Temperature 

Measurement

20.54513 °C
e.g.

Result in 

deg. C
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Sensor Data description & Validation of generated datasets

26.10.20
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Generating profile-backed research metadata

Standardised format

(eg. JSON)
Semantically interoperable metadata

…164245241317
6572213476524
3134265724316
4257273416425

7214324645…

Propietary

data format

Sensor model Sensor profile
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Temperature sensor

• Quantity: Temperature

• Unit: °Celsius

Laser tracker

• Quantity: Length

• Unit: Meter

Validation of already acquired datasets

26.10.2022 31

e.g.

any results 

that are legit 

quantities
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Temperature sensor

• Quantity: Temperature

• Unit: °Celsius

Laser tracker

• Quantity: Length

• Unit: Meter

 Individualization of metadata profiles

Validation of already acquired datasets

26.10.2022 32

e.g.

only results 

that are legit 

temperatures
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Publishing Sensor Data & Validated Metadata

26.10.2022 34

Publishing
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Publishing Sensor Data & Validated Metadata
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Receive Metadata

• MetadataHub can interact

with productive metadata

• Example:



7,28 12,42

— Seite 

5,03

Publishing Sensor Data & Validated Metadata
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Receive Metadata

• MetadataHub can interact

with productive metadata

• Example:
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Publishing Sensor Data & Validated Metadata

26.10.2022 37

Searching Metadata
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Thanks for your attention!


