
Towards More Findable Energy Research 
Software by Introducing a 
Metadata-based Registry

Approach

Artifacts I
Ontology-based 
metadata schema 
• Improve FAIRness 
• Follow best practice 

in metadata schema 
creation

ERS Registry 
(repository for  
metadata) 
• Include good search 

functionality
• Give information on 

linkability of software

Energy Research Software (ERS)

Based on Me4MAP by Curado Malta and Baptista [1]

Domain Model for ERS 
Metadata Based on a 
Requirement Analysis

Formalized Metadata 
Schema for ERS Registry for ERS

Metadata Generation Tool 
for ERS

RQ1 RQ2 RQ3

Information 
Requirement 

Analysis
• Ca. 40 interviews
• Review of existing ERS

Environmental 
Scan of 

Related Work

• Energy specific, e.g.,  
factsheets of OEP

• Research software 
specific, e.g., CodeMeta

Development 
of a Domain 

Model
• Including test of 

Domain Model
Encoding of metadata schema

Constrain matrix for element constrains 
like value vocabularies 

Environmental scan for value vocabularies 
(e.g., existing ontologies, like CIM or OEO)

Vocabulary alignment of Domain Model 
and existing Schemas

Main focus on search technologies and usage 
of available metadata

Software for the scientific discovery process to understand/ 
analyze/improve/design energy systems like: 
• scripts/programs to visualize/analyze/generate (artificial) data 

from energy (sub-)components/laboratories/real world
• software representations

• of particular energy 
(sub-)components

• of energy systems
• of transition paths 

• energy-specific 
software libraries/ 
packages 

Artifacts II

Metadata 
Generation Tool 
• Usable for all 

researchers in the 
energy domain 
without further 
knowledge

• Automatically 
collects metadata 
from GitLab, Google 
Scholar, etc.

• Supports the use of 
value vocabularies 
(existing ontologies)

ERS
Registry

Metadata 
schema

Add  
ERS

Metadata 
Generation 

Tool Search  
ERS

I.
Identify competences, 

expertise and 
related work

II.
Define 

relevant 
scenarios 
based on 
(existing) 

models and 
data

III. Integrate ERS and data, configure interfaces, and couple tools

IV.
Extract 
and 
ensure 
persistence 
of results 
and public 
consultation

V. 
Identify research gaps 
and challenges for 
follow-up 
activities

Research and 
Transfer Cycle

Software Repositories 
(e.g., GitHub)

Links 
to

Download
ERS

Write new
ERS

Gets 
infor-

mation 
from

Start from existing approaches like Software 
Metadata Extraction Framework (SOMEF) 

[1] M. Curado Malta and A. A. Baptista, “A Method for the
Development of Dublin Core Application Profiles (Me4DCAP 
V0.2): Detailed Description”, 2013
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Which metadata elements
are required for classification
and description of ERS and 

which existing metadata schemas 
are suitable for reuse?

Which existing
domain-specific
ontologies can be 

used as a value 
vocabulary?

How can different
information, e.g., 
keywords or 

already used software, 
be used to improve the 
search results when 
looking for ERS?

Research Questions

RQ1 RQ2

RQ3


