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[ NFDI-MatWerk Service Architecture Overview ) [ Functional Breakdown of the Architecture: )

Our layered NFDI-MatWerk Service
Architecture ranges from:

\ - top: the most Material Science MSE scientists work with the
Engineering (MSE)-specific frontend consisting of “Applications

components, tools, and services as & Workflows,” without needing to
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frontend worry about technical details in the

Web GUI “App Sto “Redipes”, “Waoarkflows'

- to bottom: the more generic backend processes!

'
Access & Interact with KS components forming the
fundamental basis.

Top and mid-level Domain-level

] - R Application programmers will use
- — ' m—— the “Knowledge Graph
Representation” with its tools,

standards, and semantic artifacts.
The “Workflow Environment” and
common “Data Representation: FAIR
Digital Objects” layers are more
specific for the software developers.

The “Data and Metadata Services”
layer builds on the generic data
services that rely on established “
Infrastructure” components of the
involved research institutions.
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Typed PID Maker Metadata Extraction & Mapping Service

PID Management Service RO-Crate-Java Library

These technical layers are accompanied by the pillars “Support” and
“Dissemination” to empower the MSE community in usage (e.g., Data

- Stewardship), along with “Harmonization & Data Governance”. Harmonization
I e - .,,,. L] ensures sustainable interoperability with other technologies!

Local Storage

FDO Maker = Typed PID Maker GUI

Coscine FAIR Data Point MatWerk Data Repositon MatWerk Metadata Repository DOk VOKES BASEANFDI Services
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What is the Use Case? _
We created a best-practice framework for generating and sharing T | Coscme
MSE reference datasets, demonstrated with creep data of Ni- ' B g e sl :
based superalloys. It covers data/metadata generation and é CIEA Ry N ...
integration into a digital infrastructure that enables annotation, R l\ OOOOOO | - [
discovery, and distribution via a metadata schema aligned with a ’

- [ Overal II Workflow ] _______________________________________________________________________________________________________________
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+ Definitions

Typed PID
—  Define scope and domain of o tlgy el FDO-Lab
- Cre t tlgy tt (|

properties) and constrains i AIRDgtIObJ t (FDO)

| X
domain ontology. AT o e
Ontology entities with PURLs R olve FDO e.g. via handle.net

(OWL,RDF)

OﬂtOlOgy PID service

Ontology alignment
v development
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i Ontology linked to higher-level Information contentwithin FDOs is visible
i ontologies (BFO, NFDIco, MWO)
! Vlsuallze FDO
! = Instantiate ontology with data
! — __Implement ontology in MSE-KG
. 1

Electronic Lab Component provided by -
Notebooks Workflows NFDI-MatWerk / \

This is the
customized version
of the overall
architecture

Data can be discovered via MSE

Sub-workflow: Data Acquisition and ™~ o a f.c_a."_.e___.gfﬁh. ________________________________
Processing

.\
Knowledge Graph Workflow/Process FAIR Digital Objects k / m i
SHACL (Metadata profiles) Ingest Clients Manage Data & Metadata ' (HMC) Metadata NDFI-MatWerk NDFI-MatWerk NDFI-MatWerk :
A Cli NFDI-MatWerk Dashboard ! Standards Metadata Data Metadata © :
SSSSSSSSSS -MatWer as oar I Catalogue EdItOI’ ; ; 1
GUI : Repository Repository
_ ;
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Form Generator Dota Qulty Coscine :
1
i

Jupyter Notebook

Data transfer: network, —  Define metadata Dataset, Metadata, data

Protoco ls .
developed for this SISO bpales: oo du s tadsta,
. MatWerk Knowledge Graph pyiron_workflow FAIR Digital Objects ! (LIS,CSV, PDF,...) Document p p x @AIMS i
u S e Ca S e . T h I S Way, il Description FAIR Digital Object Lab : A Define or look up - Metadata enables interoperability, f i
P T — i - controlled vocabulary /‘ findability and reusability of data Workflow !
a n a te ri a I Scientific Software Tools Typed PID Maker GUI ! _ _ (EVOKS) P Nt
I I l SPARQL Endpoints ! :
y : Creep test NDFI-I_\I_/I:rtr\r/]\i/s(r)IrOSgl;osmos 00/ * Plot strain vs. time automated data
- Data from testing machine (TXT, CSV,.. e . ) i
- : Ontologies ne . ine ( ) Service(Vocabulary tVOoKS * Define min. creep rate g
S C I e n t | St Ca n ta e - Metadata (sample history, geometry, Lookup)
date, photography of the sample,

MatWerk Ontology (MWO) Machine Learning ! chemical CompOSition,...) 5 (.:fon:roned VocabU‘Ita ryt-+
efinitions on creep testing:
7 elongation, strain, loading
[ ws conditions
Gittab ' - Community agreement on
! .
MSE Metadata Schemas - terminology enables

. i b 1 . e
Reference Creep Data I - w0 : interoperability of data

the first step of "

mapping and
adapting a use case
to its specific

RDOC Versioned Repositories

Storos access | Strosccsss | Mesdee [ Sub-workflow: FAIR Digital Object

Data Metadata i oritioas

Coscine Fair Data EVOKS S
° t ~ \;Oi:to MatWerk Metadata C re a t I O n
atWer ata i
re q u I re I I le n S . Repository SR NFDI-MatWerk \ ,
SKOSMOS 1
Terminology Service
(HMC) Metadata NDFI-MatWerk NDFI-MatWerk ©
Standards Metadata NDFI-MatWerk
Catalogue Editor Data Repository Vietadata OSC I n e
Storage Computing Network : ; g Repository
- Define metadata
Data Files: —  Create data schema JSOI\’\:I:Ch;ma * Dataset, Metadata, data schema: :\‘
locally stored > PPINE w1 ored in repositories/published ©A|Ms
(LIS,CSV, PDF,...) Document .
’ ’ yoe N Define data
. Metadaté 'enat.)les - validation
interoperability, findability and requirements automated data
reusability of data

; Automated data validation validation workflow
. . . . : Metada (Aplication) Profile (in development)
Based on this customized architecture, material "

Validate and register Schema

scientists can establish various workflows,

and datasets - Accessibility of data

processes, and pipelines. P

! 1 Resolve FDO e.g. via handle.net
Rm ; BA M : Information content within FDOs is visible .\(.{.
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