
Introduction to the OIP projects:
OpenModel

© OpenModel Consortium
CONFIDENTIAL

Jesper Friis (SINTEF)
Francesca Lønstad Bleken (SINTEF)

Welchy Leite Cavalcanti (FRAUNHOFER)



1 |  October 5th, 2022

www.open-model.eu

From Materials To Innovation

An open-access materials modelling platform that aims to provide a comprehensive 
solution for Europe’s materials modelling needs.

The ultimate goal is to standardise materials modelling workflows, provide easy access to 
data and foster innovation.

 H2020 Project

 Integrated Open Access Materials Modelling Innovation 
Platform for Europe - OpenModel (GA 953167)

 H2020 (NMBP-11-2020)

 4 years project – started on 01.02.2021

OntoFlow ValidatorExecFlow

OpenModel OIP

(V&V services)

Workflow
Specification

OpenModel Project
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OpenModel partners

OpenModel PARTNERS: Comprising all stakeholders type
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Provide technology for running advanced innovation workflows

Marketplaces
Access point to data, 

translation and modelling 
workflows

MarketPlace
VIMMP

DOME 4.0

Open Innovation 
Platforms

Technology for running 
advanced innovation 

workflows
OpenModel, VIPCOAT,

Musicode, SimDOME, ReaxPro,
InterSect

Open Translation 
Environments

Digital tools for supporting 
translation 
OntoTrans

Industry Commons
Standardised data 

documentation based on 
ontologies and taxonomies 

OntoCommons

NMBP-39

Business Decision 
Support Systems
Tools and workflows for 

BDSS
CompoSelector

FORCE

Characterisation 
Open Innovation 

Environments
Harmonised characterisation 

protocols
NanoMECommons,

Oyster, LightMe

NMBP-35, NMBP-07 Industrial uptake and related projects 
utilising the infrastructure

EMMC
Supports industrial uptake of materials modelling.
Means: Workshops, roadmaps, standardisation efforts (e.g. EMMO)

EC
Promotes European interests (peace, sustainable development, …)
Means: Creates calls and provide funding

NMBP-10

NMBP-09, NMBP-11

NMBP-25, NMBP-40

NMBP-23

OPEN MODEL MOTIVATION
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OIPs
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User case 
specifications

Technical & 
business 

requirements

Materials 
modelling 

specifications

Performance 
attributes OntoFlow ValidatorExecFlow Results

OpenModel OIP

(V&V services)

OTE

BDSS

Marketplaces

Workflow
Specification

OpenModel MAIN CONCEPTS
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OpenModel Ontologies
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Currently developing workflow and model basics in EMMO-middle, 
jointly with OntoTrans.

Workflow Ontology
Performance Attribute Ontology
Generic V&V ontology

Forming an EMMC task group focused on workflow ontologies.

Application ontologies
 Specified (workflow, attributes, V&V)
 Domains
 Application
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OpenModel Semantic workflow builder / OntoFlow

© OpenModel Consortium
CONFIDENTIAL

Ontological 
concepts

Models Modelin ou
t

Model

Input Output

Modelin ou
t

Position

Energy Efficiency

Modelin ou
t

Data

Knowledge base

Database Model registry/
service

Actual data/
executables
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OpenModel Semantic workflow builder / OntoFlow
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Ontological 
concepts

Models Model1in ou
t

Position

Energy Efficiency

Model2in ou
t

Data A DC
B

Knowledge base (KB)

OntoFlow traverse the KB and find all mapping routes to instantiate D:
• D1 ← M2 ← C
• D2 ← M2 ← M1 ← A
• D3 ← M2 ← M1 ← B
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OpenModel Semantic workflow builder / OntoFlow
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Ontological 
concepts

Models Model1in ou
t

Position

Energy Efficiency

Model2in ou
t

Data A DC
B

Knowledge base (KB)

OntoFlow traverse the KB and find all mapping routes to instantiate D:
• D1 ← M2 ← C cost = 7
• D2 ← M2 ← M1 ← A cost = 14
• D3 ← M2 ← M1 ← B cost = 15

Desision support: 
Associating costs to mapping steps

costA = 1
costB = 2
costC = 4
costM1 = 10
costM2 = 3
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OpenModel Workflow Executor  / ExecFlow
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Ontological 
workflow 

description

Declarative 
workflow 

description
ExecFlow

Semantic
described 

results

ExecFlow
• Workflow execution is handled with AiiDA
• (Auto)generated AiiDA workflow from 

declarative workflow description (WrapperSDK)
• Dataflow is handled with OTEAPI

OntoFlow
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DEMONSTRATED VIA 6 SUCCESS STORIES

Success story Long-term goals Partners

SYNAPTIC ELECTRONICS [1] Development of next-generation 
memory devices CNR, AMAT

COMPOSITE MANUFACTURING [2] Virtual manufacturing for automotive 
composite components SISW

ALUMINIUM REINFORCED
CONCRETE [3]

Competitive and environment friendly 
constructions with aluminium 
reforcement

Hydro, SINTEF, 
HEREON

METAL FORMING [4] Resource efficient metal processing 
and manufacturing 

HEREON

DIGITAL POWDER TESTING [5] Development of efficient catalytic 
powders CMCL

FUEL CELL TECHNOLOGY [6] Improved hydrogen fuel cells for 
transportation

DCS, TOYOTA, 
HEREON
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AVENUES FOR EAB PARTICIPATION AND 
OPENMODEL CURRENT DEVELOPMENTS

OTEAPI
Interoperability 

framework
Data models/ 

CUDS

Workflow 
Executor   
ExecFlow

Ontologies / 
OntoFlow

Workflow 
Ontology

Task group

Data 
spac

es

Connection 
to HPC SUCCESS STORIES

Technical & 
business 

requirements
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Some possibilities for collaborations
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 Ontologies
 Methodology for ontology development
 Workflow ontology (EMMC task group) (already decided)

 Interoperability software components
 SOFT/DLite
 OTEAPI
 Data spaces
 Mappings & building of workflows
 Declarative workflow description & execution
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This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 953167.

This document and all information contained herein is the sole property of the OpenModel 
Consortium. It may contain information subject to intellectual property rights. No intellectual 
property rights are granted by the delivery of this document or the disclosure of its content.
Reproduction or circulation of this document to any third party is prohibited without the consent 
of the author(s).

The statements made herein do not necessarily have the consent or agreement of the OpenModel 
consortium and represent the opinion and findings of the author(s).

All rights reserved.
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