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FuSE Mini-Event Series

Visit https://www.incose.org/fuse

or https://www.incose.org/events for details and registration information

Future of Systems 

Engineering (FuSE) 

Introduction and Update

and

FuSE Foundations 

Overview

MAR 29, 2023
Future of Systems 

Engineering (FuSE) 

Vision & Roadmaps

APR 06, 2023
FuSE Application 

Extensions –

SE and Asset Management

APR 13, 2023
FuSE Methodologies 

Virtual Workshop

APR 20, 2023

https://www.incose.org/fuse
https://www.incose.org/events
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Ice-Breaker!

Ice-Breaker!

https://www.mentimeter.com/app/presentation/alackfu8652x12atw8enckg8tzmmqyv4/9vbj8d18sev1
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FuSE Mini-Event: 
Methodologies 
Virtual Workshop
20 April 2023

• Future of Systems 

Engineering (FuSE)

• Results from IW2023

• Breakout: Reflections

• Breakout: Progress

• Next steps 
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Executive Summary

• The Global Context for Systems Engineering

• The Current State of Systems Engineering

• The Future State of Systems Engineering

• Realizing the Vision

Systems Engineering 
Vision 2035

https://www.incose.org/about-systems-engineering/se-vision-2035

Research
Compe-
tencies

Tools & 
Environment

Practices Applications

5 Categories:
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Systems engineering is more 

important- and more valued- due to 

rising complexity, increased 

interconnectivity, and societal impacts.

Systems engineering will:
• make significant advancements to deal with 

complexity and enable enterprise agility

• Leverage practices from other disciplines

• be impacted by Artificial Intelligence

A better world through 

a systems approach
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FuSE Methodologies 
Stream 
Partial Baseline

FuSE Methodologies Stream

Products (various stages): 

• DE Measurement Framework, 

• SE Principles, 

• Model Portfolio Management Guide, 

• Digital Systems Engineering Process Model, 

• Human Systems Integration Reference, 

• Agile SE Decision Guidance Method, 

• SE-AI Primer, 

• SE Handbook 5th Edition

Other societies and groups (partial):

• IEEE, SERC, OMG, ISO, …

Related INCOSE working groups (partial list): 
• Agile Systems and Systems Engineering

• Artificial Intelligence Systems

• Competency

• Complex Systems

• Configuration management

• Digital Engineering Information Exchange

• Enterprise Systems

• Integration, Verification & Validation

• Knowledge Management

• Lean Systems Engineering

• MBSE Initiative

• MBSE Patterns

• NAFEMS-INCOSE Systems Modelling & Simulation

• Product Line Engineering

• Professional Competencies & Soft Skills

• SE Tools Database

• Small Business Systems Engineering

• Social Systems

• System of Systems

• Systems and Software Interface 

• Systems Security Engineering

• Tools Integration & Model Lifecycle Management

• Value Proposition Initiative

• SE Handbook Team

Discussions > Activities > Presentations > Panels > Papers > Periodicals > Products > Practices > Standards
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Guides the advancement of:

• practices, methods, and tools 

• for the effective engineering of systems to be 

fit for purpose 

in the presence of:

• varying scale, interrelatedness, complexity, 

non-determinism, 

• and emerging technology innovations such as 

AI and agility. 

Stimula and support with:

• working groups, initiatives, organizations

Coordination and collaboration on:

• workshops, papers, publications, products

FuSE Methodologies 
Stream Output

Discussions > Activities > Presentations > Panels > Papers > Periodicals > Products > Practices > Standards
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How?

DEFINE BOUNDARIES, 
GOALS, AND 

FUNCTIONS TO 
ADVANCE SE 

METHODOLOGIES

ENGAGE WITH 
COMMUNITY TO 

CAPTURE AS-IS AND 
CREATE TO-BE 

SYSTEMS

IDENTIFY THE 
RESOURCES 

REQUIRED, INTERNAL 
AND EXTERNAL TO 

INCOSE

STIMULATE AND 
SUPPORT JOINT 

INITIATIVES
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FuSE Mini-Event: 
Methodologies 
Virtual Workshop
20 April 2023

• Future of Systems 

Engineering (FuSE)

• Results from IW2023

• Breakout: Reflections

• Breakout: Progress

• Next steps 



incose.org | 19

Summary of IW2023 Methodologies Stream

8

Themes

8

conclusion

~10

disrupters

~ 180

concepts

240

pain points

~ 25 

favorite

concepts

SUNDAY MONDAY

e.g.:

• What is a successful 

methodology?

• What is preventing 

advancement of new 

technology for SE 

methodologies?

• What are the obstacles in 

advancing MBSE?

e.g.:

• Uncertainty in ecosystem 

discourages adoption. 

• Even if I had the 

infrastructure and 

resources, I have tried 

before and failed, and I 

don’t have time to learn a 

new way from people I don’t 

trust.

e.g.:

• Create value metrics

• Human-System-Interface 

model

• Promote & research other 

MBSE methodology that 

support interoperability 

natively

• Procedures for generating 

models

ThemeThemeTheme

t

i

m

e

t

i

m

e
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What is preventing the advancement of 

practices/methods/tools in the presence of new 

technologies (e.g., AI, digital ecosystems, ...)?

Uncertainty in ecosystem discourages adoption. 

Sunday session group 1

Theme Conclusion

Tool Suites lack maturity

• Tool Suites lack Maturity

• Not address the root causes and 

needs

Requires marketplace changes

• Marketplace inertia resists change

• Requirements-driven engineering can limit 

innovation

• Buzzword overpromises make evaluating 

functionality difficult

Difficulty Integration platforms

• Platform integration difficulties

• Differing terminology and 

understanding

Human resources costs

• Organization lacks skills

• Costs to implement deter adoption

Requires organizational change

• Leadership lacks vision

• Organization inertia resists 

change
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Sunday session group 2

We don’t have time to invest in reuse

• Reinventing the wheel is inefficient

We don’t have enough supply to implement 

change

• Insufficient infrastructure that is secure

• Lack of standards causes interoperability issues

• Lack of or insufficient resources

We don’t trust what someone else has defined

• We don’t want to slow down to think

• My way is better than your way

• Fear of change

People overhype the benefits

• Hindered by inflated expectations

What is preventing advancement of new 

technology for systems engineering 

methodologies?

Even if I had the infrastructure and resources, I 

have tried before and failed, and I don’t have time 

to learn a new way from people I don’t trust. 

Theme Conclusion
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FuSE Methodologies: Disrupters Breakout Summary

Theme Conclusion

What is preventing the advancement of practices/methods/tools in the 

presence of new technologies?
Uncertainty in ecosystem discourages adoption. 

What is preventing advancement of new technology for systems 

engineering methodologies?

Even if I had the infrastructure and resources, I have tried before and 

failed, and I don’t have time to learn a new way from people I don’t 

trust. 

What are obstacles in advancing practices/ methods/ tools?

Because resources are limited, we are not able to fully understand 

stakeholder needs to develop mature methods that are practical and 

implementable. 

What are the obstacles in advancing MBSE? People are incompetent.

What is preventing the advancement of SE practices and methods?

There are three main causes preventing the advancement of SE 

methodologies: Organizational leadership willingness to changes, lack 

of training and best practices, challenges to tool interoperability.

What are the attributes of “successful” “methodology”? Scientific basis with improved intuitiveness is critical to overcoming 

organizational inertia and leading to rapid organizational acceptance.

What are obstacles related to practices/ methods/ tools?
Without leadership championing using the methodology there are 

multiple pitfalls that prevent its’ successful use. 
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Key Insights Methodologies Stream

Topics

Introduced the stream´s purpose, content 

and goals.

Major disrupters and obstacles for advancing 

systems engineering methodologies were 

captured.

Selected disrupters were clarified with solution 

proposals generated.

A needs gathering form for solution proposals 

was shared @ www.incose.org/needs

Key Insights

Disrupters were multi-dimensional and included:

- Lack of training

- Past failures leading to low trust of new items

- Limited resources

- Impeded development of practical SE methods

- Lack of support to change (stagnated culture)

Solution proposals were generated and initially 

screened. Work remains to form and select the 

highest potential solutions to focus upon.

http://www.incose.org/needs
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FuSE Mini-Event: 
Methodologies 
Virtual Workshop
20 April 2023

• Future of Systems 

Engineering (FuSE)

• Results from IW2023

• Breakout: Reflections

• Breakout: Progress

• Next steps 
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What practices or methods should 
be advanced? Be specific, list them!

Scope

Go to www.menti.com and use the code 7516 7291

http://www.menti.com/
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5-minute break

Please network with each other!

What is your biggest concern or worry 

regarding systems engineering?

What specifically are 

YOU doing to advance 

SE methodologies?

What else 

should we do?

How have you 

‘seen’ systems 

engineering outside 

of your ‘day’ job?

What is your favorite 

‘success story’ 

regarding SE?
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Time’s
Up!
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FuSE Mini-Event: 
Methodologies 
Virtual Workshop
20 April 2023

• Future of Systems 

Engineering (FuSE)

• Results from IW2023

• Breakout: Reflections

• Breakout: Progress

• Next steps 
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Which disrupters should be 
addressed immediately? ~0-12 months

Prioritization

Go to www.menti.com and use the code 7516 7291

Questions: What is preventing…? What are obstacles…? 

Answers: Abstracted disrupters from previous workshops, in an ‘action’ form

• Reduce ecosystem uncertainty (practices/methods/tools) 

• ‘Good-enough’ tooling systems with realistic expectations to sustain them in a commercial organization

• Trustable, locally relevant benefits of SE methodologies (e.g., MBSE, Agile) 

• Practicable & implementable (matured) methodologies 

• People (Organizational) Change Management in the context of deploying (MBSE) methodologies

• Actionable (MBSE, …) best practices

• Modular tool interoperability standards supportive of frequent tool and method variations

• Close the transdisciplinary gap between mechanistic, deterministic engineering and the social domain (weirdness of 

people)

• Get rid of the clutter, improve the intuitiveness of SE

• Available methods are inadequate to support SE practice

http://www.menti.com/
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FuSE Mini-Event: 
Methodologies 
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20 April 2023

• Future of Systems 

Engineering (FuSE)

• Results from IW2023
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• Breakout: Progress

• Next steps 
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Follow up
Documentation will be sent to all who registered for the event 

with some notes on how to stay in touch

Follow up on the Methodologies workshop
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FuSE Methodologies 
Stream 
Partial Baseline

FuSE Methodologies Stream

Products (various stages): 

• DE Measurement Framework, 

• SE Principles, 

• Model Portfolio Management Guide, 

• Digital Systems Engineering Process Model, 

• Human Systems Integration Reference, 

• Agile SE Decision Guidance Method, 

• SE-AI Primer, 

• SE Handbook 5th Edition

Other societies and groups (partial):

• IEEE, SERC, OMG, ISO, …

Related INCOSE working groups (partial list): 
• Agile Systems and Systems Engineering

• Artificial Intelligence Systems

• Competency

• Complex Systems

• Configuration management

• Digital Engineering Information Exchange

• Enterprise Systems

• Integration, Verification & Validation

• Knowledge Management

• Lean Systems Engineering

• MBSE Initiative

• MBSE Patterns

• NAFEMS-INCOSE Systems Modelling & Simulation

• Product Line Engineering

• Professional Competencies & Soft Skills

• SE Tools Database

• Small Business Systems Engineering

• Social Systems

• System of Systems

• Systems and Software Interface 

• Systems Security Engineering

• Tools Integration & Model Lifecycle Management

• Value Proposition Initiative

• SE Handbook Team

Discussions > Activities > Presentations > Panels > Papers > Periodicals > Products > Practices > Standards

Your input and efforts are key to 

advancing our methodologies!
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INCOSE Needs Input Form @ incose.org/needs

http://incose.org/needs
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Where to engage

FuSE Targeted Events in 2023

International 
Workshop

Torrance, CA USA

28. – 31. JAN 23

Working Sessions

Virtual

CW 13 – 16

EMEA WSEC

Sevilla, Spain

24. – 26. APR 23

International 
Symposium

Honolulu, HI USA

15. – 20. JUL 23

Working Sessions

Virtual

TBD

AOSEC

Bangalore, India

11. – 14. OCT 23

Regular Stream Meetings
TBD



incose.org | 42

Where to engage

FuSE Targeted Events in 2023

International 
Workshop

Torrance, CA USA

28. – 31. JAN 23

FuSE Mini Events

Virtual

Planned for CW 13 – 16

International 
Symposium

Honolulu, HI USA

15. – 20. JUL 23

Working Sessions

Virtual

TBD

AOSEC

Bangalore, India

11. – 14. OCT 23

Regular Stream Meetings
TBD

EMEA WSEC

Sevilla, Spain

24. – 26. APR 23

At EMEA WSEC, FuSE will share an update and hold a working session for each stream:

• Invited Content: Introduction of Future of Systems Engineering (FuSE) initiative (Bill & Ralf)

• FuSE Session 1: How might we advance Systems Engineering Methodologies to Engineer a 

more Sustainable World? (Chris)

• FuSE Session 2: Extend the SE Vision 2035’s Systems Engineering Challenges and 

Roadmap with active contribution by the EMEA participants (Paul)

• FuSE Session 3: Systems Engineering Foundations: An experiment on the Conservation of 

Complexity. (Joshua)

• FuSE Session 4: Extending systems engineering application to address climate change (Tom, 

Gerhard)
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Where to engage

FuSE Targeted Events in 2023

International 
Workshop

Torrance, CA USA

28. – 31. JAN 23

FuSE Mini Events

Virtual

Planned for CW 13 – 16

EMEA WSEC

Sevilla, Spain

24. – 26. APR 23

Working Sessions

Virtual

TBD

AOSEC

Bangalore, India

11. – 14. OCT 23

Regular Stream Meetings
TBD

At IS, FuSE will have invited content / panel discussions on:

• Foundations: Measuring and Managing Systems Complexity

• Application Extensions: A Systems Approach to Sustainable 

Transport and Mobility Solutions

• Methodologies: driven by Erika & Olivier

International 
Symposium

Honolulu, HI USA

15. – 20. JUL 23
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Where to engage

FuSE Targeted Events in 2023

International 
Workshop

Torrance, CA USA

28. – 31. JAN 23

FuSE Mini Events

Virtual

Planned for CW 13 – 16

EMEA WSEC

Sevilla, Spain

24. – 26. APR 23

International 
Symposium

Honolulu, HI USA

15. – 20. JUL 23

Working Sessions

Virtual

TBD

Regular Stream Meetings
TBD

FuSE will participate at AOSEC with a 

presentation and 2 working sessions.

Content yet to be specified.

AOSEC

Bangalore, India

11. – 14. OCT 23
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FuSE will participate in additional conferences

• IEEE SMC Conference (Bill)

• SETE Conference in Australia (David)

• WSRC (open) → initial discussions

• UK SEC (Joshua; open) → content submitted

• IEEE SC (Chris / Bill; open) → weekly meetings
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Let’s
connect.
Or find us on

www.incose.org/fuse

Email fuse@incose.net

INCOSE members are encouraged 

to join the “FuSE – Future of 

Systems Engineering” Yammer 

community for direct engagement.

Bill Miller
FuSE Program Lead

e William.Miller@incose.net

Stephan Finkel
PMO Contractor | 3DSE

e Stephan.Finkel@incose.net

Martina Feichtner
PMO Contractor | 3DSE

e Martina.Feichtner@incose.net

Paul Schreinemakers
Stream Lead “SE Vision & Roadmaps”

e paul.schreinemakers@incose.net

Oli de Weck
Stream Lead “SE Foundations”

e deweck@mit.edu

Chris Hoffman
Stream Lead “SE Methodologies”

e christopher.hoffman@incose.net

Tom Strandberg
Stream Lead “SE Application Extensions”

e tom.strandberg@incose.net

http://www.incose.org/fuse
mailto:fuse@incose.net
mailto:William.Miller@incose.net
mailto:William.Miller@incose.net
mailto:William.Miller@incose.net
mailto:paul.schreinemakers@incose.net
mailto:deweck@mit.edu
mailto:christopher.hoffman@incose.net
mailto:tom.strandberg@incose.net
https://web.yammer.com/main/org/incose.net/groups/eyJfdHlwZSI6Ikdyb3VwIiwiaWQiOiIxMjcxNzE3MjMyNjQifQ/new
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