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KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Agenda

What do | mean by Generative Systems Design (GSD)?

* What is Model-Based Systems Engineering (MBSE) what is its purpose?

* How do the flaws of MBSE prevent it from fully reaching its potential? And what can be done about it?

e Conclusive remarks
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Bio

* Oluf Tonning (38)

* Master of Technology from NTNU class of 2012

* KDA Missiles’ Line Manager for Systems Analysts and Systems Architects

* 14 years of experience working with or studying Model-Based Systems Engineering.
Experience mainly from a managerial perspective

* Has applied or managed MBSE efforts to solve small, large and wicked problems in oil
& gas, aerospace and defense
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Generative design

DeSIgn Solution

Problem .
generator design

o

KONGSBERG



KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Generative design

Unstructured Design
problem generator

o

KONGSBERG



KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Generative design

Structured Design Coherent

problem generator design

o

KONGSBERG



KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Generative design

Systems Structured Design Coherent

Engineeringa problem generator design

- o

KONGSBERG



How can GSD best aid t

% KONGSBERG



PUBLIC y

&

Model-B

Systems} -
Engineeri

< \

ng o

KONGSBERG PROPRIETARY: This document contains KONGSBERG information which is proprietary and confidential. Any disclosure, copying, distributionor use is prohibited if not
otherwise explicitly agreed with KONGSBERG in writing. Any authorised reproduction in whole or in part, must include this leg end. © 2023 KC ~ All rightsseserved

-




KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Systems Engineering

KONGSBERG

23



KSEE 2024 — Can generative systems design solve the flaws of MBSE?

Systems Engineering

The Problem:
Design

something the
customer wants
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Systems Engineering

Fits within the Customer’s organization

Cheap to acquire
The Problem:
Design
something the
customer wants /ool

Produces the desired effect
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Systems Engineering

The Problem:
Design

something the
customer wants

Behaves as intended

Performs well enough

We actually know how to make it

Resilient to external factors
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The Problem:

Design The Product:
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Systems Engineering

Delivered on time and cost

The Problem:
Design

Manufacturing cost below breakeven cost

The Product:
Design

something the

customer wants :
something

profitable

Satisfies market regulations

Attracts interest
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The Product:
Design
something
profitable

Primary purpose:
Visualize and connect systems engineering data
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MBSE brings order to chaos
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Primary purpose: Visualize and connect systems engineering data

Secondary purpose: Enhance the Systems Engineering practice

— Make it faster; ensure Systems Engineering stays ahead of the curve
— Make it easier; recruit more Systems Engineers
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Greatly improved design control and design
quality gained from traceability.

Unparallelled insight gained from thorough
concept exploration

Modeling enables deep problem analysis

Cons

Takes a lot of effort and the benefits are
«invisible»

Refactoring and restructuring is often
required to produce a cohesive, coherent
and consistent model.

Tendency to get lost in the details; over-
modeling.

Make traceability
semi-automatic

Generate
improvement
proposals

Assist the engineer in
assessing when to stop
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Modeling frameworks enable consolidation
and alignment of modeling practices within
a company or industry

Modeling formalizes the design into an
unambiguous, machine-readable
specification

Diagrams convey an unambiguous and
structured representation of the design

Cons

Assessing compliance to a modeling
framework takes time and effort through
reviews.

Formality kills motivation for the most
creative souls (who are often the youngest
engineers)

Diagram is a peculiar dialect spoken by
surprisingly few engineers

Continuous automatic
compliance
assessment

Generate formal
models from informal
sketches

Generate informal
sketches from a formal
model
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Sequence and States & Modes diagrams
can be directly added to Test Case
descriptions

Modeling guides the engineer through the

Systems Engineering process ensuring
process compliance

Cons

MBSE tools do not have built-in
functionality for detecting emergent
behavior or behavior design flaws.

It is still the same decades-old process;

* Requirements and Test Cases are not
automatically generated by-products of
the modeling process
Validation is still an activity that occurs
after design, not during

Validate the
functionality in the
background

Let GSD do the
“boring” stuff
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Conclusive remarks

* So, can GSD solve the flaws of MBSE?
— The answer was always «YES»

* But how?
— By acting as an assistant, co-pilot or navigator — not as an omnipotent Creator

e Why?
— Because Systems Engineering is about structuring the Problem, proposing a set of Concepts and deciding what is the desirable
Product — computers are far away from achieving that ability

The Product:
Design

The Problem:
Design

something
profitable

something the
customer wants
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