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Computer Science
Handling abstract pieces of information
and applying them to various domains.

Science
Universities and research

institutes driven by curiosity,
looking for insight.

Present — Future
Adapting to available S, Anticipate the
= advancement of new

technology in the current
environment.

Industry
Engineering Science {%% Companies driven by profit
Solving problems through the maximization, seeking for
efficiency and waste reduction.

creation of artefacts.

technologies.
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RDM requires the amalgamation of Engineering and Computer Science

NATIONAL RESEARCH NFDiding J%éé:

Knowledge

Mentalities Engineering
Science

Computer
Science
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Use Case: Ultrashort Pulse Manufacturing
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The decentralized and adaptive Ultrashort Pulse Manufacturing architecture

puts RDM in the spotlight

Complexity

Control and data acquisition is organized

Information .. . . .
in interconnected microservices running
— on an on-premises Kubernetes cluster.
0=
Physical Control Data Analytics 8 Configu rability
System i i . .
- Services Services Dynamic service deployments enable
Monitoring Application flexible system reconfigurations.
* < Flows
T Actuat
\7 ctuator age
[Lg-] Services O Process Logic Flows Observablllty
| Contral @ Service Compared to conventional setups, this
Services Orchestration architecture makes the underlying
Flows manufacturing process extremely
Sse?c,scc:s Operations transparent. However data management
0 grRPC % becomes challenging.
() gRPC Health ‘%‘ -
OpenTelemetry Kubemetes Jae Z INTERNET OF | RWNTH
ger  Fraunhofer
a {2 | PRODUCTION
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RDM requires the anticipation of future uses

Present Future
Requirements —
Technologies i '- Adaption

Integration
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Use Case: High-Pressure Die Casting
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Creating transparency in High-Pressure Die Casting through digitization

Kubernetes

Cloud

Data is collected, stored, made accessible and shared
through a Minl/O object storage running on a
Kubernetes on-premises cloud infrastructure.

On-premises
Cloud
Transport
A Node-red and Apache Kafka provides easily
configurable data streaming, transformation and data
Query, _ _-Edgj Server model integration. Data flows from machines into the
Transform > <
and Forward * cloud.
YW Machine
orcua @y Ty My My ™ The HPDC unit is digitized through Internet Protocol-
Sewvers -\ - - - - based OPC UA servers using their semantic machine
HPDC Machine Dosing + Furnace RT Measurement
Retrofit Sensors Sprayhead System mOdeIS .
INTERNET OF | RWNTH
e | PRODUCTION
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Synergies between academic and industrial research still need to be exploited
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Science Industry
Motivation

Cooperation

Research Confidentiality
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Use Case: NFDI4Ing Community-based Training

Education Data Validation

One central common goal of
science as well as industry is Data
enabling their people to work
with data.

Data Literacy _
Being able to read, understand, _Ontolo_gle_s

. FAI R (in cooperation with
create and communicate data metadatading)
as information.

Principles

Trainings GitLab

Creating and sharing trainings Life Cycle Share & Publish B (TCofthe
as one way to drive the University)
community forward.
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Example: Research Methods in Engineering Science

Methods A common goal of academic and industrial

research is the development and establishment of new Computer vision, High- Recommenda-
data management methods for various domains. archiving performance tlogs syngms
solutions Computing and machine
_ learning services
Science Industry _ Car crash
. ! Multi-scale . )
One-of-a-kind Unique . . . simulations,
: ) R&D department material Simulation . :
experiments Experiments simulations NVH simulation
and CFD
Research
software Industrial Many Data sharing
Software
development, software heterogeneous and access for
Development Data Access .
e.g. AR for products data sources, Management reporting and
manufacturing Shibboleth and g product
Data publishing single-sign-on development
and unique Data Lineage Product tracking .- . Product /
. e . Digital twins and .
identifier, e.g. R (HERCCI and traceability diaital shadows Process Quality,
DOI & ORCID g 1SO 9000
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Unifying the Understanding of Research Data Management

REDEEIEN EEIE IEETEE! Research is not only conducted

Successful research data does not only need represent . " o
. at universities. Finding and
management requires methods the current state of the art, but oy )
. . . . exploiting areas of cooperation
of both disciplines, engineering must also reflect, envision and . .
. . and synergy is essential to reach
science and computer science to help to shape future : .
) . . an integrated vision of research
be combined. technologies and domains of

oL data management.
application.
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NFDI4Ing: A strongly integrated and coherent team

7 Archetypes

7 Base Services

# 5 Community
DLR

Clusters
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4 Thank you for listening!
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