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Meaningful data instead of data deluge: Sustainable 

data structures for sustainable production.

Our sensor, software and autonomous technologies 

free customers to navigate the internet of things 

data deluge that’s essentially been holding industry 

back from profitable, scalable, sustainable growth. 

Data Structures for Resilience in Life Cycle Sustainability #Sustainability

#Digitalization

#Resilience
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Circular Economy as Phase Space
Data Structures for Resilience in Life Cycle Sustainability

Dorling, D.: Slowdown: The End of the Great Acceleration-and Why It's Good for the Planet, the Economy, and Our Lives, 2020
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Circular Economy as Phase Space
Data Structures for Resilience in Life Cycle Sustainability

Dorling, D.: Slowdown: The End of the Great Acceleration-and Why It's Good for the Planet, the Economy, and Our Lives, 2020
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Life Cycle Sustainability is the objective 

fulfillment of defined sustainability criteria over 

the entire life cycle of a product, including 

consideration of previous and subsequent life 

cycles of the product itself or individual com-

ponents. 
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Datengetriebene Circular Economy aus Sicht der Wissenspyramide
Data Structures for Resilience in Life Cycle Sustainability
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E. Kristoffersen, F. Blomsma, P. Mikale, J. Li (2020):

The smart circular economy: A digital-enabled circular strategies framework

for manufacturing companies
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Datengetriebene Circular Economy aus Sicht der Wissenspyramide
Data Structures for Resilience in Life Cycle Sustainability
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Contextualized information is a necessary enabler of 
#LifeCycleSustainability.

Data Structures for Resilience in Life Cycle Sustainability
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© Miele AG

1989
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Contextualized information is a necessary enabler of 
#LifeCycleSustainability.

Data Structures for Resilience in Life Cycle Sustainability



#Resilience
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Resilienz in #LifeCycleSustainability– Eine formale Betrachtung
Data Structures for Resilience in Life Cycle Sustainability
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Resilienz in #LifeCycleSustainability– Eine formale Betrachtung
Data Structures for Resilience in Life Cycle Sustainability
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Resilienz in #LifeCycleSustainability– Eine formale Betrachtung
Data Structures for Resilience in Life Cycle Sustainability

Resilience in Life Cycle Sustainability refers to 

the ability to continue to maintain defined 

sustainability criteria over the entire life cycle 

in the face of an unexpected event, possibly 

with the inclusion of a limited additional 

footprint. 
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100 GB Data over 10 years
or

1 Ton of new crude steel



28 Pressekonferenz |  Prof. Dr.-Ing. Robert Schmitt  | AWK‘23 |  19.01.2023  |  

www.wzl.rwth-aachen.de  |  www.awk-aachen.com

Action

Knowledge

Information

Data

Connected Resources

© Google



29 Pressekonferenz |  Prof. Dr.-Ing. Robert Schmitt  | AWK‘23 |  19.01.2023  |  

www.wzl.rwth-aachen.de  |  www.awk-aachen.com

Action

Knowledge

Information

Data

Connected Ressources

Data Structures

© Google



Domain-adapted #DataStructures 
and data management enable 
resilient #LifeCycleSustainability 
and green production of the future.

Data Structures for Resilience in Life Cycle Sustainability
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5G as Backbone and Infrastructure for Green Production
Data Structures for Resilience in Life Cycle Sustainability

1
Ultra-reliable low latency

communication (URLLC) & TSN

▪ < 1 ms end-to-end latency, <20 µs jitter

▪ 99,999% reliability

2
Enhanced mobile broadband

(eMBB)

▪ < 10 Gbit/s bandwidth

3
Massive machine-type

communication (mMTC)

▪ 100x connected devices (comp. to 4G)

▪ ~15 years battery life time

4
Localization

▪ < 1 m position resolution

5
Cross-site communication

▪ Site-to-site communication

▪ Enterprise cloud communication

6
Slicing

▪ Combine use cases with different 

criticality levels

▪ Combine public and private networks

…more at Institute Tour 7!
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The Digital Twin as Foundation of Intelligent Automation
Data Structures for Resilience in Life Cycle Sustainability

AIMS
Digital Twin
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The Digital Twin Pipeline for Modeling
Data Structures for Resilience in Life Cycle Sustainability
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Digital Twin Pipeline
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Data Structures for Resilience in Life Cycle Sustainability

© Hexagon
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…more at Institute Tour 3!
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FAIR and FACT as orientation framework of data management
Data Structures for Resilience in Life Cycle Sustainability

F A C T

Fairness Accuracy

TransparencyConfidentiality

F A I R

Findability Accessibility

ReusabilityInteroperability

• Life Cycle Sustainability sets a new framework 

for production systems

• Level of detail of information increases in the 

analysis, planning, control and automation of 

systems

• Synchronization and standardization shift to the 

data sphere

• We need powerful data structures, designed for 

long periods of time and many stakeholders.

• Digitalization, resilience and sustainability 

constitute the internet of sustainable production

Fazit Production data management as a new 

discipline and a new job description
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#Digitalization

#Sustainabiility

#Resilience

Thank you!
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