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Walking in circles… 

• Study by Max Planck Institute for Biological 

Cybernetic (Current Biology Sept. 29, 2009) 

• “People really [do] walk in circles when they do not 

have reliable cues to their walking direction” 

• Why?

– Deviations in terrain

– One leg stronger than the other

– “increasing uncertainty about where straight 

ahead is” 

• Blindfolded Test

• Compare this with your projects… 

• We are missing guidance cues.  
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Growing complexity in automotive… 

• ~29 million automotive

recalls in the US last year

• Per AlixPartners*, each recall 

costs ~$500/vehicle, that’s 

$145 billion in direct costs 

fixing the problems in 2020

• Auto Manufacturers carrying 

~$113B in warranty reserves** 

(2.5% of revenue) on their 

books

• …mostly due to cross 

organization/interdisciplinary 

communication issues 
* http://lite.cnn.com/en/article/h_a9a78e0bc97dc033569b8b2fefe63d47

**https://www.warrantyweek.com/archive/ww20200910.html

http://lite.cnn.com/en/article/h_a9a78e0bc97dc033569b8b2fefe63d47
https://www.warrantyweek.com/archive/ww20200910.html


Systems Development process…

Mel Conway* was right 

ARP4754A 

Compliance 

documents? 
V&V plans? 

Test Results? 

Issues? 

RAILs? 

Mfg plans?

Requirements?

Design 

Decisions?

Targets?

Test cases? 

Architecture?

• VOC?

• Single source of truth?

• Lessons learned, reuse

• Traceability/Change impact?

• …
*https://www.melconway.com/Home/Conways_Law.html

You’ll spend 

50% of 

program 

resources/time 

here dealing 

with 

integration 

problems 

walking in 

circles



Automatic Cruise 

Control <FAULT>

Thermal/Heat 

Dissipation: 780°

Ergonomic/Pedal 

Feedback: 34 ERGS

Hydraulic Pressure: 

350 PSI

Sensor MTBF:

3000 hrs

Power Rating:

18 Amps

Hydraulic Fluid: 

SAE 1340 not-

compliant

Integrated MBSE Vision

What does the integrated digital thread look like…

Minimum Turn Radius: 24 ft.

Automatic Dry Pavement Braking 

Distance at 60 MPH : 110 ft. 

Minimum Turn Radius: 24 ft.

Automatic Dry Pavement Braking 

Distance at 60 MPH : 110 ft. 90 ft



Concept

Design

System

Design

MBSE Process… 

Shift left
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Concept

Design

System

Design

MBSE Process… 

How it works today
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Concept

Design

System

Design

MBSE→MBDC Process… 

How it can work with an integrated product architecture
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Insane Design Behavior

Solving the same problems over & over; going in circles   

Cross-Domain problems result from: 

Siloed/Disconnected Decisions 

Form follows function, Problems follow functions 

Everyone involved, including purchasing 

Disconnected requirements 

Uncommunicated change 

Happen at domain/organizational boundaries 

Migrate with people (overt or covert) 

Missing/disconnected product architecture 

Problem resurface metric: 

how long does a problem 

once solved take to come 

back 

• Auto: ~3 years

• High Tech ~6 mo. 

• Aero ~15 years 

“Water on the knee”

Integrated

Functions

Collaborative

Requirements

Change/Synch

Interfaces

Architecture



How lost are we? 

MBSE Maturity 

Disconnected 

Communication 

with documents 

Continuous 

Communication 

with models
Integration Continuum

Integrated

Functions

Collaborative

Requirements

Change/Synch

Interfaces

Architecture



How lost are 

we? 

Avg MBSE Maturity

Avg Organization  

(best case) 



Where are we?

Everyone dealing 

with design sanity

problem

Best Aero 

(best case) 

Best Auto 

(best case) 

You are here



Is SE education 

helping our

circular design 

problem? 

Avg University  

(best case) 

Avg Organization  

(best case) 



MBSE Workshop 2022

Keynote speakers
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University of Michigan, Under-Graduate 

Systems Engineering Program

• George F. Hallow (Professor of 

Practice in Aerospace Engineering) 

• Dr. Gorkin Cinar (Asst. Professor of 

Aerospace Engineering) 

• Julia Weiss (BSE) 
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Mark E Sampson 
SE Evangelist, Siemens

INCOSE MBSE Initiative Chair

Mark.sampson@incose.org

Mark.sampson@siemens.com

(469) 855-1461 
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