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What is Systems Modeling & Simulation?
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Requirements Management

Requirements “modeling”

Architectural Modeling on all
architectural levels (e.g., SysML,

Capella, OPM)

What is often referred too as

‘MBSE”
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Systems Modeling and Simulation

SMS of logical behavior (e.g., f{UML/SM,
Discrete Event Simulation)
‘Classical” system simulation (lumped-
parameter, e.g., Modelica)
Aggregation of system element models into
some system-level simulation

High-fidelity simulation applied on System of
Interest level
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Hardware

Modeling & Simulation
of system elements

(SMSWG)

Adapted from: Refine the understanding of “What is SMS” Focus Team, 04.04.2025, NAFEMS-INCOSE Systems Modeling and Simulation Working Group



Simulation as an
Analysis & V&V
method
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“System Realization”

Generalizing the Systems
Engineering Vee Introducing Time as
a third Dimension and Refining the
Role of Analysis Tools

Alexander Busch, Greg Garstecki

IS 2025, Ottawa, Canada.
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Analysis tools in the Vee
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Adapted from: Generalizing the Systems Engineering Vee Introducing Time as a third Dimension and Refining the Role of Analysis Tools, Alexander Busch, Greg Garsteckki, INCOSE 1S2025, Ottawa, Canada, 2025.



System Context/SoS

« Mission Analysis t_u
» System Simulation

Requirements Management DB

System (Co-) Simulation
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Adapted from: Busch, Alexander, Rodney L. Dreisbach, and Frank Popielas. “What Do Simulation Engineers Need To Know About Systems Engineering And MBSE.” Salzburg, Austria, 2025.



neos: Use cases: Analyses, Verification, Trade studies &

to answer the question/address the concern/evaluate requirements via

Simulation orchestration * Analyses across several levels at once, MDAO & Automation
System Context/SoS . _ Y
. Mission Analysis . Emergent.SoS. logical behavior
« System Simulation e Communication, outcomes, ...
. . A
Behavior Execution « Emergent system logical behavior

o~-EL)-@l-e * Qutcomes, scheduling, queueing

System (Co-) Simulation
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* Emergent system physics behavior
i—M;-I: =E,,9 ’ tm—'" * Integrating several submodels (e.g., supplier)
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Engineering Simulation « Element physics behavior

5':3,’-:':}‘. * 3D design, 3D continua phenomena >
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System Context/SoS

« Mission Analysis t_u
» System Simulation

Requirements Management DB

System (Co-) Simulation
Architecture modelers SysPhS & SysPhS 2  JSGEHes ;:A';-I
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Adapted from: Busch, Alexander, Rodney L. Dreisbach, and Frank Popielas. “What Do Simulation Engineers Need To Know About Systems Engineering And MBSE.” Salzburg, Austria, 2025.
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