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Abstract

Complex aerospace systems are characterised by strong interdependencies between the various engi-
neering disciplines. Such systems require a holistic systems engineering approach to capture the large
number of interactions while also taking into consideration the constraints on the system. Difficulties
arise across large organisations where the collaboration between different entities is impeded by frag-
mented workflows. This makes it hard to track interdisciplinary dependencies, maintain a single source
of truth, and consider the vast amount of possible system architectures. The German Aerospace Cen-
ter (DLR) tackles this issue with the Integrated Digital Engineering Workbench for System Architecting
(IDEA) project. The IDEA project involves the development of a Digital Engineering Workbench that
will be available throughout all DLR institutes, incorporating various tools while applying standard inter-
faces using SysML v2 as a common exchange format. These tools can be combined to create an analysis
toolchain which can be used for system architecture generation and optimisation. Automating this process
enables a larger design space to be explored, leading to an improved decision-making process. Further-
more, the modular approach ensures that the analysis toolchain can be customised to the workflow as
required by a specific project.

The Digital Engineering Workbench will be validated by means of an application case where the
integrated workflow can be demonstrated. The application case involves designing a constellation of
satellites that can detect and locate sources of intentional and unintentional GNSS signal interferences,
including GNSS jammers and spoofers. This system, called JASMIN, has various architectural parameters
that need to be considered, such as the number of satellites, orbital parameters, and subsystem sizing. A
Concurrent Engineering (CE) workshop is performed using a set of requirements for the indicated space
mission and a setup of an integrated toolchain. Some of the integrated tools are newly developed and
used for the first time in this context, while others have been common practice at DLR’s Concurrent
Engineering Facility. During the workshop, the design of JASMIN will be advanced by using the defined
systematic workflow approach. This paper will detail the process followed during the CE workshop and will
provide an evaluation on the usability of the proposed workflow by assessing the results of the workshop
in terms of system architecture design, toolchain use, and user feedback. This analysis and its results will



be essential for the future deployment of a DLR-wide Digital Engineering Workbench to support complex
system engineering activities.



