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Who am I? Tim.Weilkiens@oose.de

Executive Board Member oose

MBSE Consultant & Trainer
Co-Developer of SysML 1 & 2

Co-Chair of SysML v2 FTF

Book author

Author of SYSMOD & VAMOS
Lecturer of MBSE master courses
Owner of publishing company MBSE4U
Founder X4Planet
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Systems Engineering is a lot about Communication
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" The system shall
perform function A and Ll What does he mean by "random order"?

b, B in @ random rer! ' > May they also be executed in parallel?
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If he doesn't care about the
order, I will implement it so that
function B is executed first!

Courtesy MIT Museum.
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Start Ansicht
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Systems Engineering with Word is
like doing

Mechanical Engineering with Paint!
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From DBSE to MBSE — Now it gets much better(?)

=1

oose.

13

INCOSE Symposium 2023
Copyright oose - Tim.Weilkiens@oose.de



Let’s talk Machine - The Digital Transformation of Systems Engineering

Digital Twin pjgital Thread

Artificial Intelligence

and so forth

Machines must take over more and more engineering tasks from humans,
as an engineer can no longer master the complexity without machine support.
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Models for the Machines
Documents and Diagrams for the People

Without a context this is just a number
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Subsystem Part CBE Mass (kg)
SYS1 P1 42,00
SYS1 P2 1,20
SYS1 P3 7,30
Total SYS1 50,50

Subsystem Part CBE Mass (kg)
SYS1 P1 42,00
SYS1 P2 1,20
SYS1 P3 /7,30
Total SYS1 50,50
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Name CBE Mass [Kg]
Er1 42.0
E e 1.2
El p3 7.3
Sys1 50.5

One Model repository
Many Views

50.5

bdd [Model] MySystem[ Physical Architecture ])

wsubsysterm»
SYS1

mass : mass[kilogram] = 50.5

/ p2
«block»
/ P2
cbe-mass : mass[kilogram] = 1.2
2 p3
«block» «block»
P1 / P3
= Y
cbe-mass : mass(kilegram] = 42.0 f t= che-mass : mass(kilogram] = 7.3

T

«blocks
Physical Element

mass : mass|kilogram]
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Machine readable Semantics

= CBE Mass [Kg] *\alue property cbe-mass
P1

& r2 * Owner block P1
B e3

svs1 « Value type mass[kilogram]

«block»

o * Unit kilogram

values
cbe-mass : mass[kilogram] = 42.0 kg {redefines mass,unit = kilogram}

* Quantity kind mass

SysML makes common systems
engineering concepts accessible for
machines.

The Model makes the Difference

X

Subsystem Part CBE Mass (kg) CBE Mass [Kg]
Sys1 P1 42,00 Er

SYs1 P2 1,20 Elr2

SyYs1 P3 7,30 Bl r3

Total SYS1 50,50 SYS1
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The Model makes the Difference

Model

AN
X o M

Subsystem Part CBE Mass (kg) Name CBE Mass [Kg]
SYs1 P1 42,00 Elr1 42.0
SYs1 P2 1,20 E r2 1.2
SYS1 P3 7,30 [ 7.3
Total SYS1 50,50 SYS1 50.5

An MBSE Model is a model that represents
Information about systems and their environments
and is based on

a modeling language that covers concepts
of the systems engineering domain.
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The Kind of Model is Crucial

»~Worksheet Modeling Language” Systems Modeling Language

Machines get information about cells, data Machines get information about systems
formats, etc. engineering concepts

Subsystem Part CBE Mass (kg) Name CBE Mass [Kg]
SsYs1 P1 42,00 Er 42.0
SYs1 P2 1,20 Bl r2 1.2
SYs1 P3 7,30 B r3 73
Total SYS1 50,50 SYs1 50.5

Models turn data into information
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Source: Unsplash
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Modeling is not Drawing

LA picture is worth a thousand words...

(Andreas willert)

..and a model is worth a thousand pictures.”
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