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Abstract

Digital engineering is a term that covers a big space full of processes and IT
systems. What are the challenges to transition to a smooth digital workflow? This
presentation looks at the workflow and ecosystem layers that are involved, in an
attempt to map processes, information, and IT-tools.
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How to Connect Enterprise and Engineering and Manage Data?
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Life Cycle and Stakeholders
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Input from Life Cycle Support to Development

— decommissioning
monitoring removal
procurement e health recycling
'technology base logistics e security
certification supply chain cleaning
standards transportation maintenance
laws&regulations | | storage diagnostics
tooling manufacturing accessibility
competence installation spare part man.
configuration obsolescence
commissioning consumables
qualification waste
training upgrading
evolution
> concept training
study I ‘

|33
Y

manufacturing &
installation

operation and

> disposal >

N\ definmios ; design and _
maintenance

engineering

version: 0.4
March 17, 2026
SSECIifeCyclelnputs

Challenges of Digital Engineering
5 Gerrit Muller

S
m Powered by industry
and academia



Engineering produces TPD: the How-to for the Life Cycle
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Example of Production Line, Process Control, Product
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Flow from Mission to Mono Engineering
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lterate over All Development Work Streams
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Ecosystem Layers and Information Interfaces
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How Much to Outsource?
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Information Flows between Organizations
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Critical Boundary Transitions in the V-model
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Project Life Cycles Acquirer and Supplier
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Interaction Acquirer and Supplier when Outsourcing Design
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Information Inventory
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System Breakdown Hierarchy
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Specifications per Element
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Performance Specification: What

an Element Performance Specification (EPS) specifies an element as a black
box: What the element should be able to do, not How it should work.

An EPS specifies the requirements of the element “from the outside”

interfaces

!

Element

e functionality (what does the

inputs —p  €lement do?) —p outputs
e quality attributes (how well does
the element do it) Interfaces, inputs and
outputs can be:
? e Materials,
standards, constraints, e Energy,
boundary conditions e Information
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Design Specification: How

an Element Design Specification (EDS) specifies the design of an element, e.g. the inside of the
box: How the element will realize the specified functionality and quality attributes.

An EDS specifies the functional design, the breakdown into sub-elements, the internal

interfaces, the allocation of functions to sub-elements, and the allocation of contributions to the
guality attributes to functions and sub-elements.
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Product Structure and Documentation
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The Digital Mono-Engineering Environments
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IT-Tools
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IT-Tools a Supplier is Using
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IT-Tools across Layers when Outsourcing Design
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Modeling
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Architects and Engineers Use Modelling Widely

A model Is
a simplified representation of
part of the real world used for:

communication, documentation
analysis, simulation,
decision making, verification
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The Modeling Space
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Map of Modeling Types
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Conceptualization Reduces 3 to 5 Orders of Magnitude
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What is the Role of MBSE?
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What Role Does MBSE Play?
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Complexity challenges require architecting and engineering

common problems proposed architecting solutions
e the projectis inefficient e overview
e needs too many resources e compact information, A4, A3
e suffers from delays, cost overruns e connecting the dots
e late design changes e covering the dynamics
e surprises during integration or e focus
deployment e emphasis on key drivers, performance
e many “manual” transitions and parameters and design decisions
operations e support for communication between
e handovers increase risk heterogeneous stakeholders
e long system lifetime e visualization and conceptualization
e obsolescence proposed engineering solutions
e changing context e process and tooling support
e organizational complexity e information models for interoperability
e ecosystems, supply chains e “MBSE” + wide variety of IT tools
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What is the real MBSE objective?

to support reuse or a platform based product strategy
e to configure, generate, compose, validate

to automate or generate

e tests, simulations

to trace needs, requirements, or quality attributes throughout

the design and engineering

e especially regulated qualities like safety

to function as knowledge base for development and
engineering

to access component-data based on the field configuration

(digital shadow)

to populate and update PLM systems, e.g. ERP (digital thread)

Challenges of Digital Engineering version: 0.4

34

.\ March 17, 2026
Gerrit Muller AAMBSEpotentiaMBSEobjectives

and academia



