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„Wouldn‘t it be great if we would be able to

combine any dataset with any other dataset

we would want to?“

EOSC Strategic Implementation Plan, p.4
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Data should be:

• Findable

• Accessible

• Interoperable

• Reusable

FAIR data
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persistent identifiers

metadata richstandardized

searchable

https://www.force11.org/group/fairgroup/fairprinciples

accessible
protocols

licenses

open

authorization

using 
vocabularies

documenting 
provenance



• Large amounts of data

• Great heterogeneity in objects of investigation, tools 

and methods

• High variability of examination setups

• Lack of schemes and standards

Survey by NFDI4Ing (N = 618)

Challenges in the engineering sciences
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Jagusch, G. W. & Preuß, N. (2019). Survey data on "NFDI4Ing - Feedback from the research communities". doi: 10,25534/tudatalib-104

Data volume per year and MA

0% 20% 40% 60% 80%

not at all

free in text files

in free input fields

in own schemas

in standardised schemes

In what form are metadata documented?
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Specificity vs. interoperability

Requirements

NFDI

EOSC

Describe your own research global connectivity

Flexibility Specificity Easy to use

Instrument

Method

Setup

Subject

Process

Machine 
readability

Standardization
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Survey at the University of Stuttgart (2019, N = 85 engineers)

What Information is Relevant for Engineers?

Schembera, B. & Iglezakis, D. (2020). EngMeta - Metadata for Computational Engineering.
International Journal of Metadata, Semantics and Ontologies, 14, 26-38. doi: 10.1504/IJMSO.2020.107792
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Data about data

Metadata

Citation Context

Observed System

Process

AuthorTitle

publication date

ProjectRelated publication

Components

Variables

Parameters

Methods
Instruments

Software
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Content Model of EngMeta

Process

Observed System
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Content Model of EngMeta

Process

Observed System
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Underlying Standards

DataCite

PREMISPROV

ExptMLCodeMeta



Information: https://www.izus.uni-stuttgart.de/fokus/engmeta
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Where to find it

EngMeta

Publications: Schembera, B. & Iglezakis, D. (2020). EngMeta -- Metadata for Computational
Engineering. International Journal of Metadata, Semantics and Ontologies, 14, 26-38.doi:
10.1504/IJMSO.2020.107792. Preprint: https://arxiv.org/abs/2005.01637

Schembera, B. & Iglezakis, D. (2019). The Genesis of EngMeta - A Metadata Model for Research 
Data in Computational Engineering. In E. Garoufallou, F. Sartori, R. Siatri & M. Zervas 
(eds.), Metadata and Semantic Research (p./pp. 127-132), Cham: Springer International Publishing. 
ISBN: 978-3-030-14401-2

XSD-Schema, Documentation, Examples: Iglezakis, Dorothea; Schembera, Björn, 2019, 
"EngMeta - a Metadata Scheme for the Engineering Sciences", https://doi.org/10.18419/darus-
500, DaRUS, V1
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Implementation in DaRUS

EngMeta in Action

Seeland, Anett, 2020, "EngMeta Metadata Block Configuration for
Dataverse", https://doi.org/10.18419/darus-508, DaRUS, V1

Data Repository of University of Stuttgart basing on the Open-Source-
Software Dataverse with configurable metadata blocks
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Example: Simulation in Thermodynamics (doi:10.18419/darus-477)

EngMeta in Action
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Experimental Data of Hardwood Boards (doi:10.18419/darus-863)

EngMeta in Action
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Micro-XRCT-Data of Open-Pored Asphalt Concrete (doi:10.18419/darus-639)

EngMeta in Action
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ENGMETA

• General description model

• Flexible, but not specific

• Standardizes the keys, but not the values

(no controlled vocabularies)
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METADATA4ING

• Hierarchical Model

• Specific application profiles

Shortcomings of EngMeta
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Modular model of interconnected micro-schemes

Idea (modularity, standardization)

processing step

ID: 00000001
Input: some dataset ID
Output: some dataset ID
Performer: 00000003
Method: 00000002
…

Person

ID: 00000003
Name: Max Mustermann
…

Method

ID: 00000002
Name: NMR Spectroscopy
Tool: 00000004
…

Tool

ID: 00000004
Name: spectrometer XY
Manufacturer: ...
…
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Individual composition of standardized components

Idea (specificity, flexibility)

Ontology for the description of 
numerical methods

Terminology for air force

Application profile

Method

Object of investigation

Citation metadata

Variables and units

DataCite

QUDT
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Hierarchical models with increasing specificity

Idea (interoperability)



Project:

Authors:

Object of Research: 

Data generation:

Method

Post-Processing

Method
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What should be developed within NFDI4Ing

Vision for the future

Terminology 
Service

Platform 

standardised, 

interoperable 

components

constituted into

Method

adjusted by the 

specific 

requirements

object of research

MetadataHub

stored in

individual description 

profiles

input for

utilised for

specific

metadata

template for

stored in
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When do which metadata get to the data?

Contributors, 
project context, 

object of 
investigation

Variables collected
License, 

Citation data, link 
to the paper

project planning 
(DMP)

generate data

analyze data

Visualizing data

release data

Used software and tools

Used methods and parameters
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Take over existing metadata

Automation of metadata collection

Log file
Log file

Log file

Input 
file

Metadata 
schema (e.g. 
EngMeta2)

1 https://github.com/bjschembera/ExtractIng
2 Iglezakis, D. & Schembera, B. (2019). EngMeta - a Metadata Scheme for the Engineering Sciences. Doi: 10.18419/darus-500
3 https://app.rwth-aachen.de/metadata/

DMP

. meta
data

ExtractIng1

?

Excel 
template

readme

repository

metadata hub

archive

Metadata 
Tool3

file/folder in 
directory



Vielen Dank!

E-Mail 

Telefon +49 (0) 711 685-

www.

Universität Stuttgart

Breitscheidstr. 2b, Stuttgart

Dorothea Iglezakis

83648

izus.uni-stuttgart.com/focus

Competence Center for Research Data (FoKUS)

Dorothea.iglezakis@ub.uni-stuttgart.de


