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What do we tackle?
The limited interaction, sharing and large overheads problem

B A huge amount of knowledge and data from simulations and experiments is produced and stored
by many stakeholders m

across the same company operations and different labs/institutes ﬁ ﬁ E I
many common problems with similar solutions but lack of exchange of information

limited collaboration

hard to find expertise
data (results, information) is hardly curated

calculations or experiments are often repeated with out a reason

it takes a long time and much efforts to find knowledge

Creativity is based on what exists already! =

X
B Numerous models and related software tools each requiring g
different expertise
knowledge acquisition
deployment, operation and regular maintenance
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Marketplace: The Value Proposition

Find data, related
experts, models, New simulations,
simulation tools, experiments,
experimental data, workflows
Translation services

Searching Integration

rapidly Seamlessly

Store the
information for
future re-use

provenance

Effortlessly

Becomes easy with ontology based interoperability
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MarketPlace: A One-Stop-Shop

End Users

o)
?1 ‘ Explore =2 Interact > Create
[[>Search H’D‘ il - Execute - Curate

Explore: Search data
and knowledge

Create & Execute:
develop & deploy
T
|

Workflows Builders

Local
Sources

S

— \ EUDAT
. 000
Materials Models and 7 SimPhoNy
Data q.:o o A
B NanoSim °°A“DA
LY Integrated Open
Software Tools , Simulation Platforms
Benchmarks ™™

Databases of available
Modelling Apps

Translation Services

Materials
Modelling Market-
places are true
innovation hubs
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Concept — Microservices — Public and Private Deployments
Support Internal private and external public service

Software Vendor ‘&\ Industrial
R&D Consultant

Modelling

Researcher Marketol Translator Service End User
N« B i 9 Provider 7
MarketPlace Front End

il

MarketPlace back-End

// ! . : \ * RESTful API
Local, Private Materials e &S v“ “'f docker

Plug-in System

: ‘.r"
Modelling Marketplace ffl_‘{ - Rq  containerization
:t t: - - 7
s F #R:E % MarketPlace MarketPlace is an EU funded Innovation Action under topic % Frau n hOfer

e NMBP-25-2017 WM



Architecture Design

= Marketplace Endorses European Materials & Modelling Ontology EMMO for

interoperability

= Caninclude other ontology as well!!!

= OSP Core (Ontology (Based on EMMO) = Common Universal Data Structures
(CUDS)) = Interoperability between tools in MarketPlace

The MarketPlace Web-Platform

Modelling & Data Services Knowledge & Translation Services

APPS Workflow Builder Webinars, Web-Forms, Web-Forums,
Collaboration. Wiki, Blogs, WIKIX, ...

Integrated OSP

Databases [ models

Interoperability Layer

Common Standard Interfaces for Databases & models (AP1) Metadata e-CUDS

Intangible (ICT) components

External Resources: Databases, HPC

web front end

SR

Marketplace

AlvipMAP

CFDEM

SimPhoMy-

AIDA LAB Remote

4

OpenFOAN
rapper.
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Services available soon on MarketPlace
OpenFoam for Fluid Dynamics Simulations

Simularoin
I
I Wrapper

| iaddespy
uloJe|NWIS

B OpenFoam Interactive (OFI)

I Supports OpenFOAM (any version)

I Supports All Solvers and Models (PE + MR) SimPhoNy

B Wrapper accesses the entire data and models in the tool including solvers with

minimal changes
OSP-CORE

A

v
Wrapper

-~

5
Parser
=

using pipes

N L
OpenFoam + SimPhonyContorller
T OpenFoamSolver
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Semantic EMMO
based CUDS API
Semantic-Syntacitc
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Initial Applications

Four cases pre-fixed

™ additive manufacturing

“ Screen printing

™ ceramic injection moulding
“  nano-based catalysis systems
Two are open-cases

™ materials for photovoltaic cell
printing.

3D printing of Metals

Two additional community use cases
are invited in year 4

Continuum model for solid mechani-
cs (#4)

es (Tightly Coupled) (#1)

stress and strain fields, local (-
element) history: distortion and -
residual stresses

Continuum model for fluid mechani-

temperature field (function of ti-
me):
solidified system volume fr-

action;

solidified syst...

Continuum model for phase fields -
(2)

Grain evolution, Grain size distr-
ibution, texture (erystallographi-
c lattice/orientation)

‘model for plasticity (¥-

3)

Stress and strain data; Local str-
ength, Young modulus
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To sum up

Marketplace is being developed as we speak....

& @ 2 End Users

Explore > Interact > Create
- Execute > Curate

Create & Execute:
develop & deploy

and knowledge

| Local

| Sources,
. iy )

EUDAT

Materials Models and
Data

Software Tools l‘

e o D o

Workflows Builders

Training and Education

38 ¢ > ol ii
i?‘%‘ﬂ Integrated Open
— B AR B8 Simulation Platforms
7 Expertise Discussions @
and User Feedback ey ~
R <
@ B3

; Databases of available
Translation Services Modelling Apps

A

Benchmarks ™ ™=

Validation Data

Coming soon...watch out for the first release at https://the-marketplace-project.eu
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FORMULATIONS AND COMPUTATIONAL ENGINEERING - FORCE
Materials Modelling as vehicle to better KPlIs

Modular Models & Data sets MuIti-Objective Formulation I — [ ]
Integration Framework Optimizer Options r R c =

—
—
L pAs
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Data5
Model 1
Model2

- N

Integrated Open Framework

End User Applications
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Business Decision Support System

Multi-Objectives Optimisation
Resources and KPI's

The Demonstrators:

[ | Personal care liquids:

Data Foundations
(Material and Commercial)
[ | Rigid PU foams:

®  Low K-value PU insulation m Modelling Foundations
3 \Q 4

Fast curing inks:

| Design consumer segmented personal care fluids

u PU process optimization & ink formulation design
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