Y

~ Fraunhofer

IWM

- 2 A {5
R - gl o Lo~ e - - . 4
ane " : - EEN 3 .'. :
EEESHEARS R NS s i
) p 3 -

: "‘T‘c whe W EREeaiRers s
e UIII BEE EWNETAN ‘ .
HEEEEEENN l-()-»

Semantic data integration using the | |
SYStem (DSMS) ' “ ' .

{
. .- 8 ®
ol - .. . SEERE S .
S . BEEASER RS e
- LR LR

™ | . ; '—;:":"‘;T" J
. oEE R EEe - o

Tobias Huschle, Yoav Nahshon (Fraunhofer IWM, Freiburg) o ede .".., Be mhesense
x ‘:..”gl“n:llll'::.:.::: - Ay

LRt T

. ""1:"'.":'5?3'!‘.‘::1"."

......... LSS awm
> -



Semantic data integration using the DSMS
Why semantic data?

Current situation Challenges

« Limited access to existing data

* High number of tailored solutions
(most of the time incompatible)

* Need for resources

« Wide range of subdomains with
various requirements

« Large volume of data

« Located in multiple “Silos”

+ Heterogeneous data

Vhat is the
correlation between
carbon weight
fraction and tensile
strength?

Which materials

are already
tested?

Solution
Goal

+ Semantic data integration
» Ontology-driven tools (e.g.: Triple-
store)

« Interoperability - break up silos
- Data-Driven decision making

_—
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Process chain

Bauteil

Glihen

Draht

QuerflieBpressen

Semantic data integration using the DSMS
Classic workflow of scientific data processing

Seite 3

Data sources

Read in data

Value

SteelResearcl
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Structure data

JUpyter

(

</

intern / offen / vertraulich

JUpyter
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Process data

O

o

Jupyter

(

“Most data scientists spend only 20% of
their time on actual data analysis and
80% percent of their time finding,
cleaning, and reorganizing huge
amounts of data, which is an
inefficient data strategy”

nd Rulz, Load Product Manager I18M Data Soence and Watzon @ 18

Evaluate data Scientist
° ':’
° [ N ]
® 9

Various tailor made IT-solutions required

Parser for all different data files
Individual data schema for each project
Tailored data processing

Low level of flexibility

Low level of reuse
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Semantic data integration using the DSMS

Architecture using the DSMS

Process chain

i
l,@ )

Glithen QuerflieBpressen Bauteil

Draht

Seite 4

Data sources

[Term

Andere Versuchsdaten
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Transform data

Daten parsen

30 Mpa
Mg

)

~

Zu RDF namsformieran

tAIMg2 8 owl:ObjectProperty;
skosipreflabel "AlMg2“@en ,

Verbinden mit Ontologie (T-Box)
I s wrr }
MMg? 230 MPs

Data Space Management System

Store data

:_:;‘ AllegroGraph

Structured data enriched by semantic
meanings
—> Easy data access

Process data

'A.
Jjupyter

(

Scientist

Standardized interface for data B
retrieving
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Semantic data integration using the DSMS
Roles in DSMS

User - Level

Seite 6

System-

Administration %
)
m

Application-
Administration

- @
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Setup and configure DSMS
Instance

& e ‘
jupyter -—

{o} Nl

Implement and create Use-Case-
Based applications

Upload dataset, search dataset,
use defined applications
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IT-System-Knowledge

Programming knowhow
Intersection with domain knowledge
Requirements of domain experts

Expert in specific domain
Need for a space to share data
Need to retrieve existing data

Z Fraunhofer

IwWm



Semantic data integration using the DSMS
BAM Brinell-Hardness data
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Semantic data integration using the DSMS
Ontology

Ontology development

Ontology to provide data schema used in SPARQL s S iim i g———
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Semantic data integration using the DSMS

Live Demo
D S M S A web soplication for dataspaces
https://kupferdigital.materials-data.space/
=
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Semantic data integration using the DSMS
Conclusion

Conclusion

« DSMS provides a framework for semantic data integration and data processing
« Benefits of DSMS:

- Different roles for specific needs

« User management and access control

« Flexible installation of e.g. pipelines for RDF-Generation

« Integration of application e.g. data analysis

« Low hurdle for material scientist for scientific data research due to Ul

« Integration of technical innovation e.g. Al-based text processing
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