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V-RESEARCH GMBH

Digital Engineering Digital Threads and Computational Methods
Photonics Power Electronics for Lighting Systems
Tribo Design Surfaces in relative Motion
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JUST ANOTHER KNOWLEDGE REPRESENTATION?

Functional
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SAT
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AGENDA
= Why SysML?

= How does it work?
= Does it work?

= What's next?
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...BASED ON SYSTEMS ENGINEERING

“Systems engineering is an interdisciplinary approach and
means to enable the realization of successful systems.”
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Beihoff, B. et al. “A World in Motion - Systems Engineering Vision 2025.” INCOSE. 2014,
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...MODEL-BASED SYSTEMS ENGINEERING
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Based on M. Eigner, System Lifecycle Management: Engineering Digitalization (Engineering 4.0), 2021
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DIGITAL THREAD
Requirements | System Hardware EI\/Ianufacturingi Marketing
. Architecture | '
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HOW DOES IT
WORK?



GENERAL IDEA
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ASI

Automation Studio for Intelligent Design
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CONFIGURATION SYSTEM

EaUse Cases E1 Logical

B3 Analysis E3 Physical

B3 Behavior B3 Structure

3 Parametrics 1 Configuration
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MODEL

B3 Product Architecture

E3 Model Libraries

3 Interconnections
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DEFINITION OF STRUCTURES

B3 Product Architecture

3 Model Libraries

E3J Interconnections
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USAGE OF MODEL LIBRARIES
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PARAMETRIC DIAGRAM LINKS PROPERTIES
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PARAMETRIC DIAGRAM LINKS PROPERTIES
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DECISION TABLES

Link
= Block's Specializations
= Value Instances
and

o Mol = Block’s Specializations
= Multiplicities

B3 Product Architecture

“0OSs of type OSAlpha are incompatible
with CPUs of type CPUS.”

“Internet usage or multimedia usage
requires the existence of an internet
connection.”
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DECISION TABLES
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DOES IT WORK?
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ELABORATION BASED ON USE CASES
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EVALUATION - USER STUDY

User Study

3 engineers

Think-aloud method [1,2]
2 tasks

= Measure for each task & each participant
= Success
= Time to complete the task
= Errors
= Hints given during the study
= Workload perception (TLX [3])

. |
[11 Nielsen, J. "Usability inspection methods.". ACM, 1994.
20 [2] Turner, C.W., J.R. Lewis, and J. Nielsen. "Determining usability test sample size." 2006.
[3]1 Hart, S.G., and L.E. Staveland. "Development of NASA-TLX (Task Load Index): Results of empirical and theoretical research." 1988.
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USER STUDY - RESULTS

Non-proficient programmers completed tasks

High performance and low temporal demand
Overall satisfaction larger than 75 %

Graphical approach pointed out as beneficial

.If knowledge is not accessible, design automation is
not relevant”



v """research

Industrial Research and Development

WHAT'S NEXT?
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FUTURE WORK

= Model transformations
= Knowledge-base debugging
= Elaborate on use cases
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JUST ANOTHER KNOWLEDGE REPRESENTATION?

Functional
Modelling

o ASID

Automation Studio for Intelligent Design
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