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IN A TRUE MARKETPLACE, COMMODITIES ARE EXCHANGED
BY HUMAN BEINGS FOR THEIR USE BY OTHER HUMAN BEINGS,
LABOR FOR LABOR. BUT CAPITALISM HAS DISTORTED THIS
MARKET, AND PRODUCES COMMODITIES PURELY FOR PROFIT.
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Virtual Materials Marketplace (VIMMP)

B Horizon 2020 project

-

Innovation action, grant agreement no. 760907
VIMMP ot A8
LRI H2020 (NMBP-25-2017)
http:/lvimmp.eu/ 4 years project — started on 1% January 2018

Objective: To support accelerating innovation in manufacturing industries by
using electronic, atomistic, mesoscopic, and continuum materials modelling.

modelling
& simulation

engineering challenges

actionable decisions

materials modelling
“translation”

Facilities Council
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http://vimmp.eu/

VIMMP system of marketplace-level domain ontologies

training and topics

materials
modelling
translation

= VIMMP

VIRTUAL MATERIALS
MARKETPLACE

agents and
communication

EVMPO -
fundamental
categories

A
valldatior] and < e
SRl connection to European Materials
the EMMO and Modelling
Ontology

file formats,
computational
and data services

Release at doi;:10.5281/zen0do0.3936795

Ontologies for the Virtual Materials Marketplace
Kl — Kinstliche Intelligenz 34(3), 423-428, 2020

model variables

cience an ==
Technology 4 | 37March 2021 ==

Facilities Council

AAAAAAAAAAAAAAAA
nnnnnnnnnnn


https://dx.doi.org/10.5281/zenodo.3936795

Provenance description of simulation results: OSMO

{se case_material) MODA 1.2
MODA 1.4
{Gse_case sescription> MODA 1.1
has_use_case_timespan, MODA 1.6

MODA 1.5 MODA 1.3
has_use_case_boundary_condition,

has_use_case_literature .

Please give name andtype of the solver
e.g. Monte Carlo, SPH, FE, ...iterative, multi-grid, adaptive,...

MODA section 1

hasfusefcasefaspect sy
OSMO S G
NA

has_use_case_description,
has_use_case_material,
has_use_case_geometry,

MODA cover
3.1 NUMERICAL SOLVER

Please give the name and if this is your own code, please specify if it can be shared
with an evt link to website/publication.

. If applicable, please give the time step used in the solving operations.
M O DA SeC“ on 2 m od el 3.3 TIME STEP | This is the numerical time step and this is not the same as the time lapse of the case to
be simulated (see 1.4)

PHYsICS
EQUATION, | Computational representation of the physics equation, materials
MATERIAL  relation and material.
COMPUTATIONAL RELATIONS, f :
MATERIAL = There is no need to repeat user case info.

3.4 REPRESENTATION
/ “Computational” means that this only needs to be filled in when
your computational solver represents the material, properties,
V I M M P equation variables, in a specific way.

If applicable.
VIRTUAL MATERIALS COMPUTATIONAL
MARKETPLACE 3.5 BOUNDARY = Please note hat these can be translations of the pl

MODA section 4 ((Pprocessor
OosmMo
CONDITIONS | user case or they can be pure computational. (e.,

simulate an infinite domain).
Please specify pure internal numerical solver det
—l 2 ADDITIONAL SOLVER Specific tolerances
fO m a.I 0 nt0| (0} gy i PARAMETERS ®  Cutoffs, convergence criteria
. ®  Integrator options
(machine processable)
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MODA section 3

-

semi-formalized
metadata standard
(human processable)
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Materials Modelling Translation Ontology (MMTO)

Input from FORCE (M oJJUEIIltIer: 5]

MMTO
Input from FORCE (@ET3Ls [VES{§F:1Mex: L2

MMTO

EMMC Translation
Case Template
MMTO

translation case

MODA section 1
OSMO

MODA section 2 model
OSMO

MODA section 3

use case

solver

processor MODA cover @
OSMO
M. T. Horsch, S. Chiacchiera, M. A. Seaton, |. T.
Todorov, B. Schembera, P. Klein, N. A. Konchakova,

“Pragmatic interoperability and translation [...],”
Proceedings of DAMDID/RCDL, 2020.

application case

industrial
challenge

2

identification of
data requirements

EMMC Trans-
lators’ Guide

-

modelling and
simulation outcome

B

EMMC Translation
Case Template

r
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Alignment of domain ontologies with the EMMO

Relations covered by the European Materials and Modelling Ontology! (EMMO)

1) Taxonomy: Conceptual hierarchy (subclass relation)

“represents” or “is
sign for” will be
abbreviated by S

2) Semiotics: Representation of physical entities by signs

3) Mereotopology: Spatiotemporal parthood and connectivity

Peircean semiotics

semiosis
the representation re-

lation is grounded
in a “real causal
connection”

(interpretant)

C. S. Peirce

the semiosis, a process by which a new
representamen, the interpretant, is created

'E. Ghedini, J. Friis, A. Hashibon, G. J. Schmitz, G. Goldbeck, et al., 2020; http://emmc.info/emmo-info/.
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http://emmc.info/emmo-info/

Alignment of domain ontologies with the EMMO

Relations covered by the European Materials and Modelling Ontology! (EMMO)

1) Taxonomy: Conceptual hierarchy (subclass relation) m

2) Semiotics: Representation of physical entities by signs XY * electronic

3) Mereotopology: Spatiotemporal parthood and connectivity

space
A
P
19 >
IS proper
part of”

P time
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http://emmc.info/emmo-info/

Alignment of domain ontologies with the EMMO

physical_
process

Process process

(0) annotation (non-paradigmatic fundamental category), i.e.,

_simulation > — anything in the knowledge graph that is not under (1) — (11)
process_
Materia material (1) assessment, i.e., a proposition on accuracy or
performance or an expression of trust
Ll (2) calendar_event, i.e., a meeting or activity that is

scheduled or can be scheduled; from W3C iCal ontology

(3) communication, i.e., a message or part of a message
(e.g., an attachment) that is communicated

; =e>

paradig‘m@ (4) information_content_entity from the Information Artifact
entity Ontology; e.g., a journal article, a data set, or a graph

A A Y
Physical
A Y

(5) infrastructure, i.e., a digital platform infrastructure, e.qg.,
data access, hardware, or software

(6) interpreter, i.e., an item that can carry out a semiosis, as
formalized by Peirce & the EMMO, creating an interpretant

(7) material, i.e., an amount of substance & part of an object

~[sion [« Property = propery > (8) model, i.e., a representamen that represents an object by
— ~ direct similitude or within a mathematical framework

model
(9) process, i.e., temporal evolution of one or multiple entities

- - Camomio> (10) product, i.e., a good or service that can be traded
S (11) property, i.e., a representamen that is determined as an
EMMO —EY'  eympo (e interpretant by observation, involving a specific observer
Science and /
s 9 | 3"March2021 = IMMP
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Alignment of domain ontologies with the EMMO*

marketplace-level domain
ontology representation

OSMO/MODA
section 1: Use case

osmo:use_case

osmo:has_aspect

OSMO/MODA
aspect 1.2: Material

osmo:section_aspect

osmo:has_aspect
_object_content

evmpo:material

acetylene

intermediate representation using
mereosemiotic chain relations

OSMO/MODA
section 1: Use case

emmo-semiotics:
Sign

viprs:has_symbolic_
part_of_sign

Stop-t

emmo-perceptual:
Symbolic

OSMO/MODA
aspect 1.2: Material

PieS

emmo-physicalistic:
Material

acetylene

top-level foundational ontology
representation with unfolded chain relations

OSMO/MODA
section 1: Use case

emmo-semiotics:
Sign

OSMO/MODA
aspect 1.2: Material

emmo-perceptual:
Symbolic

detailed representation
of OSMO/MODA
section 1, e.g.,as a

MODA form on paper

emmo-semiotics:
Sign

emmo-semiotics:
Sign

part of the aspect
(textual description) that
represents the material

acetylene

emmo-physicalistic:
Material

IM. T. Horsch, S. Chiacchiera, W. L. Cavalcanti, B. Schembera, Data Technology in Materials Modelling.
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Alignment of domain ontologies with the EMMO

is_sign_for

considers_ ] :
has_model_variable |— application_case has_symbolic_part_of_sign |— describes_process
A A A
has_project_participant ——
A bucg:zlsdsercsa_se has_annotation — describes_product
an A
has_project_coordinator considers_

industrial_case
VIPRS & EMMO1s has_project_step ~ |— Qdel_for
Q i addresses —»‘ has_process_annotation] < has_aspect > A
A

has_translation_step

has_represented_kpi

—J

[has_property_annotat‘ion

EVMPO

has_step_ {‘ A
[ ] decision_support
occurs_in_bc occurs_in_ic
has_step_content |——
OSMO
= has_case_ has_application_
C> has_step_participant = |—— decision_support case_aspect
“ </
MMTO

has_step_coordinator

7 has_bca_ has_bc_ has_ica_ has_ic_ has_tca_ & | hasste=
has_subproject —— | decision_support [ | aspect decision_support aspect decision_support [ 7 | aspect

Y
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From interoperability to cooperation

open innovation
test beds

European Open
Science Cloud

I

business decision
support systems

repositories and
data infrastructures

coordination and support

materials modelling
marketplaces

MARKETPLACE

open innovation
platforms

open simulation
platforms

DOME 4.0 data marketplace

open translation
environments

Funded by the Horizan 2020
Framework Programme of the
Eurgpean Union
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Facilities Council

12 | 3“March 2021

AAAAAAAAAAAAAAAA
nnnnnnnnn



From interoperability to cooperation

1) What does it actually mean?

It could be a common interface, that allows users to do simultaneous queries of the
databases (getting info) and/or simultaneous posts (putting info). It involves different levels:

* Business level - “How do users register/get access?”
* Technical level - “How can users do queries? And posts?”

Beside a GUI (for manual upload and search), the VIMMP database will be accessible via
a REST API. The metadata are typically exchanged in JSON(-LD) format.

 Content level - “What can users look for?”

Depends on which type of data is stored, what properties are given in each
marketplace/database.

2) What is the current status?

Hard to say, since many H2020 projects are working in this line (some just started), but
platforms are not fully developed yet.

cience an /
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From interoperability to cooperation

3) Proposals? Focusing on the content level:

» Building on the EVMPO idea: Agree on a minimal set of concepts for which data will be
stored and visible in the API. E.g., “translator” profiles, including “topic of expertise”.

» Otherwise (or for legacy work) provide a sort of mediation schema: A third model, with
mappings to the two to be integrated.

4) Advantages?

The usual ones of interoperability, e.g., broader audience, better user/provider experience.
5) Difficulties and risks

Inter-project interactions are not straightforward, for legal reasons and due to timelines.

6) Discussion

How do we proceed? Can a task group be formed for this purpose?

Suggestion: Agree on a time for meeting in the lobby to discuss task group formation.
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DORIC-MM 2021 workshop

Domain Ontologies for RDM in Industry Commons of Materials and Manufacturing

owToLocr oaven i
DATA DOCUMENTATION
FORINDUSTRY COMMONS

COMMONS e % el .
%§ F“Tﬂo

DORIC-MM 2021

ONTO [z,
COMMONS

( ONLINE WORKSHOP

7 June 2021 - Full day

DORIC-MM
2021 A

Folow ) @ (€ SAVE THE DATE! BESIIC=1

b "
deadline extended - submit now (three to 16 pages)
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https://ontocommons.eu/doric-mm-2021

Upcoming CECAM school supported by VIMMP

- @ Simulation Workflows in Materials Modelling
| (SWiMM 2021)

15" — 26™ March 2021
(digital event)

VIMMP

VIRTUAL MATERIALS https:/lwww.cecam.org/workshop-details/27

1. Industral-accuracy data-driven model parameterization
2. Semantic interoperability and ontology-driven technology
3. Autotuning, load balancing, and task based parallelization
4. Salome and YACS: An integration platform for workflows
5. Simulation workflows with AiiDA and Materials Cloud
6. European Materials and Modelling Ontology
7. The Pyiron IDE for simulation workflows
‘ Cecq m 8. preCICE multi-physics coupling library
9. Atomic Simulation Environment

- Centre Européen de Calcul Atomique et Moléculaire
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This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 760907

This document and all information contained herein is the sole property of the VIMMP
Consortium (unless specified otherwise or clear by context). Information presented herein
may be 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 authors.

The statements made herein do not necessarily have the consent
or agreement of the VIMMP Consortium. They represent
the opinion and findings of the authors.

©2021 all rights reserved.
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