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Context: DBSE to MBSE Transition
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10 Years of Observations on Most Common 

Questions Asked related to MBSE:
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Why MBSE?

How to do MBSE?

How to scale, integrate, reuse and 

get more efficient in MBSE?

How my models would design and 

manufacture products on their own?

MBSE 

Questions’ 

Evolution



MBSE Adoption Components
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Modeling Language
Modeling Method
Modeling Tool

Personnel

Process

Source: Chami et al. Towards Solving MBSE Adoption Challenges: The D3 MBSE Adoption Toolbox, INCOSE IS 2018



An Equation for MBSE Adoption SUCCESS FAILURE
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Don’t use standards

Only tool solution, 
buy a tool first

No awareness, 
training & mentoring

Do not define 
the WHY

No senior 
management support

Ignore the 
domain expert

Let only contractors 
model your SOI

No modelling 
governance

No quality 
assurance

Having DOERS and 
not THINKERS

Don’t consider 
REUSE

Develop your own tool

Use Visio et al.

Over model



Results of A Survey on MBSE Adoption Challenges

7

Source: Chami & Bruel, A Survey on MBSE adoption challenges. The Systems Engineering Conference of the Europe, Middle-East and Africa (EMEA) Sector of INCOSE
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Source: https://www.pinterest.de/pin/563018681245269/

Instead of focusing solely on 

delivering intelligent products, 

Why not supporting as well 

designing and developing the 

products with the help of some 

intelligent framework.

https://www.pinterest.de/pin/563018681245269/


AI Adoption Can’t be Ignored any more…
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Why not matching the context of 

existing MBSE challenges with 

successful AI applications in 

other domains?
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Objective: Support the system design 

using the combination of MBSE & AI

Which AI applications are useful for the 

identified MBSE challenges?

How the AI applications could be 

implemented & what limitations are there?
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What Capabilities would an AI4MBSE

Solution require?

Source: https://singularityhub.com



AI4MBSE CAPABILITIES

“MBSE universities, 
training centers, and 
universities lecturers 
or researchers shall 
include related AI 
techniques and 
foundations on the 
existing MBSE 
curriculum.”

“AI4MBSE should 
accommodate an 
optional AI takeover 
of a defined systems 
engineers’ tasks. This 
must be tested and 
validated consistently 
before deployment.”

“AI4MBSE should be 
supported by an 
ontology for elements 
of modeling 
language, AI and their 
mapping for the sake 
of achieving effective 
application of AI.”

“MBSE applied 
modeling 
methods shall be 
extended with 
the related AI 
development 
and deployment 
steps.”

“AI4MBSE shall be 
supported with a 
productive semantic 
querying technique 
to answer typical 
systems engineers 
questions about the 
model content.”

“AI4MBSE tools 
shall provide the 
means of 
visualizing 
models in a 
graphical manner 
with the
defined methods”

“AI4MBSE tools must 
provide the capability to 
manage and control the 
tasks taken by AI in order
to react immediately in 
case of unexpected results.”

“AI4MBSE should be compatible with 
knowledge acquisition techniques to 
elicitate domain experts knowledge, 
analyse and extract this knowledge 
formally to the systems model, and 
to validate this knowledge with the 
ontology support”
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AI4MBSE CAPABILITIES DEPENDENCIES
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ALLOCATION BETWEEN CAPABILITIES 
& CHALLENGES 

▪ MBSE alone is not enough for SE 
problems

▪ AI4MBSE capabilities might not 
be able to solve all MBSE 
challenges

▪ Early AI4MBSE experience 
explored the allocation of the 
AI4MBSE capabilities to the 
MBSE challenges
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▪ MBSE alone is not enough for SE 
problems

▪ AI4MBSE capabilities might not 
be able to solve all MBSE 
challenges

▪ Early AI4MBSE experience 
explored the allocation of the 
AI4MBSE capabilities to the 
MBSE challenges

▪ Although challenge 1 & 5 are not 
yet allocated by any capabilities, 
solving the other challenges 
might reflect with a positive 
influence toward them.

ALLOCATION BETWEEN CAPABILITIES 
& CHALLENGES 
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Any doubt about AI4MBSE?
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