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Current approach with a number of shortcomings

SC1: Necessity for cost-efficient deployment of system modeling application often leads to using generic structures
for CDM implementation, weakening semantics of defined concepts

nature of the system design» Seﬂce‘. A
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L \=) S“UG : . . ..

SC4: No real exploitation\ d@ ssystem design data, as the main focus is on data versioning and exchange
and concepts required for associating real semantics to CDM concepts are missing

SC5: No existing capture and application mechanism for operational knowledge
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Contributions

» Outlining of shortcomings of the established industrial data management practice used in space system
engineering.

« Delivery and application of an ontology for model-based space systems engineering for supporting numerous
activities involved in a satellite's design.

his document a: Il as the communication of its contents to others without express authorization is

* Critical discussion on how OWL 2 can fit into current industrial data management and model-based systems
engineering settings.
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The usage of OWL 2 in the MBSE context draws an ambivalent
picture

Good deal of helpful functionality introduced by usage of OWL 2
« Classification of individuals based on modeled information
« Ability to infer new property assertions on individuals based on asserted types
» Explanation of made inferences
« Ability to ensure semantic consistency of a multi-classification environment

Ambivalent aspects that behave ,differently® compared to existing engineering data
management applications

* Nonunigue Naming Assumption

» Possibility to manage data in the ABox that is not scoped by the TBox
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However, also problematic aspects were introduced
 Lack of built-in part-of/containment/composition semantics
« Shortcomings when reasoning with numeric values
 Lack of closed world behavior, no possibility to employ negation as failure
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Conclusion

 Direct replacement of current system models with ontologies not feasible, too much in contrast to
established modeling and working approach

» However, ontology-based system models introduce functionality benefical to system design quality, system
development cost, and time required, that cannot be ignored

of this document as well as the communication of its contents to others without express authorization is

» Exploration of hybrid architectures that offer both object-oriented and ontological semantics on system level
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Generation and Administration of the Critical Items List (CIL) -
Conclusion
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No satisfying solution found for modeling the class of Single Points
of Failure, due Open World Assumption

This demonstration case deals deals with SC4 (Inadequate exploitation of existing
system design data) and SC5 (No notion of knowledge base)
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Design of space systems with strong multi-disciplinary characteristic
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: : ) : Mission Design ) )
Engineering Engineering Engineering

Mechanical
Engineering

Optical e ; o) Thermal

his document as well as the communication of its contents to others without express authorization is

prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a patent, utility model or design.

Engineering iy 125 Engineering

Space
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Verification Simulator Electrical Power
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Systems engineering is a means to manage complexity and coordinate disciplines

First usage in the 1940s at Bell Labs

First large-scale employment during development of the Atlas ICBM, key success factor in Apollo space program
Spreading into other domains, such as automotive, healthcare, infrastructure
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System model as a central hub for data management and exchange
In the approach of ,Model-based Systems Engineering” (MBSE)
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» Domains well covered by mature models and model chains
« System model as a facilitator for data management and exchange, and as container for system design
» Possibility to perform operations on the system design that required data from numerous disciplines
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Implementation of the MBSE appraoch at Airbus DS with RangeDB
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Technical background of data specification approach
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Technical background of data specification approach

ECSS-E-TM-10-23A
25 November 2011
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Technical background of data specification approach
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MagSat dataset as a representative example derived from project
data

* Representative data, derived from
actual project

» Data subject to IPR issues left out

« System design close the
Preliminary Design Review,
extended at specific points for
demonstration purposes
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« System called MagSat
 Scientific satellite, main goal

measurement of magnetic field
* 50mx14mx0.8m(Ixwxh)
« 600 kg wet mass
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