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a European initiative to

MaterialsCommons
Partners

2

SINTEF =

Technical University of Denmark mam

VTT Technical Research Centre of Finland
CSC - IT Center for Science

=E= Linkoping University

. Fraunhofer
b I’I n g tOget h e r S h a I'e d Karlsruhe Institute of Technology
% . &, (é‘ Un-:-\:::':‘tlyc:f"zg;g:zlgl: E2 mmm Humboldt University of Berlin
9 C delli [J 0 2z A =70 S s . . o
(g: Q¥ &c\ N\o: ing SO%‘ f% ) d | g | ta l re S O u I’C e S , S u C h UK Research and Innovation - STRC == / | Bundesanstalt fu.r Materlalfor.schung uer priifung
_E‘Q | 2 'e/-@ The European Materials Modelling Council -l { < e ). Heyrovsky Institute of Physical Chemistry
g QQQ A 022 4 as d ata an d WOr kf l.OW Université catholique de Louvain = Materials Center Leoben
& = 2 S §' M e ‘C';Yn » g Commissariat a I’énergie atomique et aux énergies alternatives s | Paul Scherrer Institute
o .= u m = o . ra ( —

% g‘gl iﬂj g e D» o :?,' S t() O lS a n d fo r m a Centre national de la recherche scientifique

et v Data. tools Tekniker = < B ¥ National Research Council of Italy
o) Z 3 . . . .

c . — Politecnico di Torino

% CO n n eCted I nfl'a Stru CtU re IMDEA Materials Institute Politecnico di Milano

% Barcelona Supercomputing Center ~ University of Bologna
[
% across all stages of the . .
/(%) Associated Partners Associated Collaborators
d . SALZGITTER ] s
2 life cycle that can be SEMENs @ soscH (3 gigan  CSIC ‘ @ v g matex APEREN,

Additive
by I

. S .
accessed through @ Aceomma vossicpne Satyronics  punserwes Applus® AplUs® || sgitec @ @A
fﬂ lMA rrrrrrrr
single entry point. SCHAEFFLER  (lnfineon 2P heresh  cemea @ @mames & % ICN29 288 §raishro - Aceidn o

i N LIMITATION 2: « )\ LIMITATION 4:
II;II(I;A:':?JEOR'I\EIJT ANNOTATION ) ISOLATED DATASETS & LIMITATION 3: ) LIMITED END-USER
PRACTICES / LOW FAIR @ NON-INTEROPERABLE R&D 7 APPLICATIONS
& INDUSTRIAL ECOSYSTEMS
o = .
-_—_—",.,;,- 2= A B ¢ ooo :
= o= < .
= on e ooo|o 7
Missing Common Lack of Community- n= 1 |
OUNAES S0nemas Standard Metadata R&D COMMUNITY INDUSTRIAL DATA o
| Rely on Limited Apps
No Collierent Data a DATA MANAGEMENT ECOSYSTEMS or |¥ Projects PP
Lack of Agreed No FAIR Terminology, Cataloguing & - '
Data-Mo?Iels Taxonomies, Ontologies Indexing OLFOI\__IKIIhE"}IEE;.S BARRIERS TO INTEGRATED DECISIONS R:]TK;I; }-(I)e?gr%rgeg:;gfs Data

MaterialsCommons Semantic Foundation

~
S

. DCAT-AP
ou ,19 Ny T Top-Level N = | .E
of O Ontologies | — =]
. o == =
| = =
_ " Mid-Level — (= [= E
. “" Ontologies —1 @
| Application - o SChemaS [ ..1...[ mle==l= -
{0 "% R, 7 ontologies Semantic patterns and taxonomies: =EEE E
/ i\\, 4 |' f ' ' . .
/ / r \ / / \r/ - ggnostlc of ’Fop lgvel ontology, but with JSON-LD {c@} L )
ﬁr .lll SO o VO o processes implementations in EMMO [2] and PMDco MaterialsDCAT-AP
il |‘* * Je T 2 . ( #:1 -:::""":):j-: 1 E?c:.ée[;ast:d Data

[3] frameworks.

The MaterialsCommons Semantic Foundation consists of a comprehensive, well-documented set of metadata schemas, taxonomies,
ontologies, and semantic patterns. Tools for mapping semantic assets to data sources and applications will be developed, e.g.
actionable linked data using JDON-LD implementations will be created. In order to support a standardised data cataloguing across
different materials science domains, MaterialsCommons will develop Materials DCAT-AP, a DCAT application profile [4] for the field.

Semantic patterns are re-usable building blocks for common materials science concepts

and workflows, such as the description of a process with input and output or of a mesf.Process
measurement result as a quantity with value and units. While the semantic patterns are T
agnostic of top level ontology, MaterialsCommons will provide implementations within both |
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the EMMO [2] and PMDco [3] frameworks. Semantic patterns support high-quality ontological
modelling, ensure consistency, clarity in knowledge representation, reusability, constraints
(e.g., via SHACL shapes), and enable semantic scalability.

Example of a semantic pattern for processes with
input and output
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