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Why annotate Models with Metadata?
Landscape of Open Energy System Models
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source: https://landscape.lfenergy.org/

Extend Applications

➔ e.g. Couplings

Reduce Duplication

➔ Reuse Models
Build Trust

➔ Research Results

https://landscape.lfenergy.org/


Why annotate Models with Metadata?
Deepen Model Understanding

3
Christoph Schimeczek, Institute of Networked Energy Systems

What to Understand

• Scope, Assumptions, Restrictions

• Inputs

• Outputs

Standardized Metadata

• Components

• Input Interface

• Output Interface

Sources of Information

• README

• User Documentation

• Examples

• Tutorials

• Support Measures

• Q&A Forum

• Emails / Calls

➔ Even Further Help to Model Users

➔ Unlock Automation of Model Reuse & Coupling



Modelling Framework: FAME
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Agent

Logic

What is FAME?
open Framework for distributed Agent-based Modelling of Energy systems

Create an agent-based model…
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Create an agent-based model…

What is FAME?
open Framework for distributed Agent-based Modelling of Energy systems
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Agent

Logic

FAME

Reduce overhead!

https://gitlab.com/fame-framework

What is FAME?
open Framework for distributed Agent-based Modelling of Energy systems
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https://gitlab.com/fame-framework
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timeseries

Model

results

binary input binary output

configuration

FAME-Core FAME-IoFAME-Io

CPU core(s)

…

schema

FAME-Core: https://joss.theoj.org/papers/10.21105/joss.05087

FAME-Io: https://joss.theoj.org/papers/10.21105/joss.04958

How does FAME work?
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https://joss.theoj.org/papers/10.21105/joss.05087
https://joss.theoj.org/papers/10.21105/joss.04958
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timeseries

results

configuration

FAME-Core FAME-IoFAME-Io

CPU core(s)

…

+ Metadata

+ Metadata

+ Metadata

What about the Metadata?

+ Metadata + Metadata + Metadata

Christoph Schimeczek, Institute of Networked Energy Systems

binary input binary output

+Metadata

FAME-Core: https://joss.theoj.org/papers/10.21105/joss.05087

FAME-Io: https://joss.theoj.org/papers/10.21105/joss.04958

Model
schema

https://joss.theoj.org/papers/10.21105/joss.05087
https://joss.theoj.org/papers/10.21105/joss.04958
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(Meta)Data Storage
Binary Result File
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https://dlr-ve.gitlab.io/esy/amiris/home/

Fully-fledged example
Model

Input

Execution

Output

+Metadata

+Metadata

+Metadata

+Metadata

source:

https://openenergy-platform.org/ontology/

Standardisation

https://dlr-ve.gitlab.io/esy/amiris/home/
https://openenergy-platform.org/ontology/


Application Example: AMIRIS
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AMIRIS

▪ an agent-based power market model

▪ business-oriented dispatch decision

▪ focus: renewable energy sources and flexibility options

▪ available open source at https://gitlab.com/dlr-ve/esy/amiris

What is AMIRIS?
The open Agent-based Market model for the Investigation of Renewable and Integrated 
energy Systems

Christoph Schimeczek, Institute of Networked Energy Systems
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https://gitlab.com/dlr-ve/esy/amiris


AMIRIS
Complexity
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Model Complexity

~25 Agent Types

~75 Logic Modules

~20 Message Types

Simulation Complexity

~50 Agents, 375 connections 

~400 scalar inputs, 15 time series

~30 output types

➔ Provide Metadata for all Elements



Metadata
Model Annotation
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schema.yaml

• Agent Types

• Inputs

• Outputs
Independent of Simulation Data
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➔ Standardisation & Automated Linking of Data & Models

Metadata
Ontology Link

source: https://openenergy-platform.org/ontology/

https://openenergy-platform.org/ontology/
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Metadata
Simulation Data Annotation

configuration.yaml

• Definitions

• Scalars & Timeseries

➔ Specify, e.g., Provenance



Conclusion & Outlook
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Achieved

• Metadata support for every element: 

• models, inputs, outputs

• All (meta)data conserved in binary file

• Fully fledged example: AMIRIS

Ongoing work

• Add missing metadata, e.g.

• input data provenance

• units

• Define output metadata JSON structure

• Generalise concept linking

• other concept sources

• match qualifiers

Outlook

• Automate coupling of models & data
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