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Future of Systems Engineering

The Future of Systems
Engineering:

Realizing the Systems
Engineering Vision 2035.

A Systems Community Initiative
Launching the Next Phase



FUSE Plenary
Agenda.

Future of Systems
Engineering (FUSE)
Initiative — William Miller

Keynote Olivier de Weck on
The First Law of Systems
Science: Conservation of
Complexity

Q&A
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Systems Engineering
VISIOn 2035 SYSTEMS ENGINEERING

- VISION 2035

* The Global Context for Systems Engineering
* The Current State of Systems Engineering ENGINEERING SOLUTIONS FOR A BETTER WORLD
* The Future State of Systems Engineering

* Realizing the Vision

Compe-

e Research

5 Categories:

Tools &
Environment

%]

Practices Applications

o ®

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

006

o The Path Forward

-

S
GLOBAL CONTEXT ' ' PESTEL FACTORS
THE PATH FORWARD “Our sitya_tion is r_rot comparable to anything in the
B HANAGE CULTURE CHANGE past. It is impossible, therefore, to apply methods
B samieERR ~ and measures which at an earhey age might _ha\_/e
been sufficient. We must revolutionize our thinking,

B ACHEVE THE VISION THROUGH COLLABORATION _ .. , 5
revolutionize our actions ....

Albert Einstein (1948) in “A Message to Intellectuals”

FUTURE STATE
REALUING THE VISION 2034

AGDRESS SYSTEMS
ENGREERNG
CHALLENGES

ESTARLEZN 5K
AFPLICATICNS
ROADMAPS

E5TRAL
RESCARCH A0ENDA
ARDADMAY

EFTARLSH ESTabLISH S€

Lyt COMPETENCES YOOLSA
ROADMAP ENVIRONHENTS
ROACRAFS (ECUCATION & ROAOMAP

TRAINDHGE

CURRENT STATE

ASSESSING THE CURRENT DEVELOPING DETALED EXECUTING FOR
STATE v FUTURE STATT ROAOMAPS ACHIEVEMENT

A aYyuteres Ergpveesrg
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FUSE Program Mission Statement

FUuSE refines and evolves the SE Vision 2035
across competencies, research, tools &
environment, practices, and applications.

FuSE identifies critical gaps towards the
vision realization and initiates & supports
relevant actions

FuSE fosters involvement and

engineering community by INCOSE.
realizing the SE Vision 2035 to
sustain the future of systems
engineering. FuSE educates, shares
success, and expands.
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FuSE Program Charter

: Vision Statement

Inspire the global community to realize the Vision of SE

Mission

Engage and inspire the systems
community for sustaining the future of
systems engineering in realizing the SE
Vision 2035

FUuSE refines and evolves the SE Vision
2035 across competencies, research, tools &
environment, practices, and applications.

FuSE identifies critical gaps towards the
vision realizations and initiates & supports
relevant actions

FuSE fosters involvement and

collaboration within and outside of INCOSE.

FuSE educates, shares success, and
expands.

® Success Factors

Inclusive: From an exclusive club to
inclusive initiative

Attractive: Engage members and non-
members

Implementation: The degree to which
the road map is realized

Fresh: Relevant and updated road map
and context

Close to application: Involvement of
companies and domains

Global promotion: Attractive global
digital marketing

Passion: To get the working group
proud to be part of it

™ 2023 Milestones

International
Workshop

EMEA
WSEC

International
Symposium

AOSEC

s :77: ¢
NEOSE  FUSE
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FUSE Journey Beginning IW 2018

| |Systems
Engineering
and Artificial
Intelligence

>
& Speiagur
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Engineering Artificially

Intelligent Systems

Y

INSIGHT

PRINCIPLES

THE PDP &
HEURISTICS

TR b’y Fanture

.‘fc.
e
3 4

ARCHIMEDES

2T e
INCOSE  FUSE

@ incose.org | 10




oSt FuSE
The FUSE program is organized in 4 streams with additional
central teams

S
m

FuSE Program

Executive Team
ProgramLead @

“ . . ”
i William Miller, Ralf Hartmann,
David Long, Olivier Dessoude
FuSE Program Erika Palmer
Management Office

FuSE Com &
Outreach Office

Stephan Finkel
Martina Feichtner

[ 4 [ J [ J [ J
Paul Schreinemeres SR e W Tom Strandberg

FuSE FuSE FuSE FuSE
Stream Lead Stream Lead Stream Lead Stream Lead
“SE Vision & Roadmaps” “SE Foundations” “SE Methodologies”  “SE Application Extensions”
FuSE Stream FuSE Stream FuSE Stream FuSE Stream
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NGOSE  FuSE
The FUSE program is organized in 4 streams with additional
central teams

FuSE Program

Executive Team
ProgramLead @

“FuSE Initiative” SR
William Miller, Ralf Hartmann,
David Long, Olivier Dessoude

Erika Palmer

FUSE Com & FuSE Program

Outreach Office Management Office
Stephan Finkel
| | Martina Feichtner
[ 4 [ 4 [ 4 [ 4
[ ]
Oli de Weck Tom Strandberg
FuSE FuSE FuSE FuSE
Stream Lead Stream Lead Stream Lead Stream Lead
“SE Vision & Roadmaps” “SE Foundations” “SE Methodologies”  “SE Application Extensions”

‘ e.g., SEV2034, ’ e.g., Bridge Team, e.g., SE4Al and AI4SE, Human ‘ e.g., Contextual ’

REAct, FUSE Ecosystems, Smart
Roadmap Cities

SEHvV5, SE Principles, Systems Integration (HSI), System
SE Heuristics, Science Security, Agility, Complex
Foundations for SE Systems, Social Systems

FuSE Stream FuSE Stream FuSE Stream FuSE Stream

Related INCOSE
activities
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FUSE at IW 2023 overview

e -
1@5 FuSE

08:00

08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

12:30

Lunch

13:00

13:30

14:00

14:30

Rooms for

15:00

15:30

16:00

16:30

‘ FuSE Stream Sessions:
® Vision & Roadm

aps Stream: Ballroom

Foundations Stream: Salon A

Methodologies S

Application Exte

tream: Sajon D
nsions Stream: Salon C ;
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Systems Engineering Vision & Roadmaps Stream

Paul Schreinemakers
Stream Lead “SE Vision & Roadmaps”

e paul.schreinemakers@incose.net

The Systems Engineering Vision and Roadmaps
stream continuously refines, evolves, and
complements the SE Vision 2035. Furthermore,
we create an integrated set of roadmaps across
the four interrelated FUSE streams. The
concurrently executed streams will guide and
influence each other.

The IW 2023 goal is to frame the structural
relationships and value models for the roadmaps’
creation.

Futrs o ystoms Enginoerog

SAT SUN MON TUE

08:00 1. How we keep collecting feedback

. 2. Elaborate on roadmap items to . \
08:30 address in each stream Wh'?h \ING S a_nd . Wrap-up FUSE

3. Elaborate on projection of the SRETEY CEENEEICTS Ee © (for participants)
09:00 . be involved in the efforts identified
challenges on each stream
09:30 Break 4. Set up an Inventory
10:00 Break
FuSE Kick-off
10:30
11:00 Wrap-up FUSE
11:30
12:00
Lunch
12:30
13:00
13:30
14:00 Introduction, Activities for 2023,
Prioritization of roadmap topics to

14:30 be addressed Break

15:00

15:30

16:00

16:30

Introduction, Activities for 2023,
Prioritization of roadmap topics to

be addressed
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Systems Engineering Foundations Stream

SAT SUN MON TUE
Oli de Weck _
Stream Lead “SE Foundations” 08:00
e deweck@mit.ed 08:30 FuSE Interactive working session FuSE Working Sessions on Wrap-up FUSE
W fLecu 09:00 on technical complexity organizational complexity (for participants)
09:30 Break
In or_der to yield predictable results Systems _ 10:00 Break
Engineering methods and tools need to be built FUSE Kick-off
on foundational principles that are provably true [ 1%
and based on laws and axioms that can be 11:00 Wrap-up FUSE
tested for falsifiability similar to those in other 11:30
well-established disciplines of science and
. . . . . . . 12:00
engineering like Chemical Engineering, Electrical Lunch
Engineering or Biological Engineering. This 1230
stream will formulate a set of candidates 13:00
underlying Laws of Systemics, the science atthe |,
foundation of Systems Engineering.
M08 FuSE Interactive working session
. . Conduct complexity experiment
The IW 2023 goal is to assess the foundational 14:30 Frame SE Foundations Break
value of t'he” Copservatlon of System . 15:00
Complexity,” which parallels the Conservation of
15:30

Energy in the First Law of Thermodynamics and
the Conservation of Mass in continuum 16:00
mechanics. 16:30

FuSE Interactive working session
Conduct complexity experiment
Frame SE Foundations
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Systems Engineering Methodologies Stream

SAT SUN MON TUE
Chris Hoffman
Stream Lead “SE Methodologies” 08:00 Elaborate disruptors: Clarify problems / opportunities:
08:30 1. Scale & Interrelatedness 1. Digital ecosystem
. . ) 2. Complexity, Chaotic, 2. Software as the capability driver Wrap-up FUSE
e christopher.hoffman@incose.net ; . . - D
09:00 Complicated, Clear 3. Continuous iterative model (for participants)
: 3. A.l. for SE, other technologies development
09:30 Break 4. TBD by participants 4. Evolution in learning systems
The SE Methodologie_s stream guides the 10:00 Break
advancement of practices, methods, and tools for FUSE Kick-off
the effective engineering of systems to be fit for | 2%=°
purpose in the presence of varying scale, 11:00 Wrap-up FUSE
interrelatedness, complexity, non-determinism, 11:30
and emerging technology innovations such as Al 200
and agility. ' Lunch
12:30
The IW 2023 goal is to assess the adequacy of 13:00
current INCOSE technical products and ongoing | ;5.49

FUuSE projects in this stream and identify gaps.

14:.00 Introduction, Activities for 2023,

Initial feedback, Opt-in participation Break

14:30

15:30

Introduction, Activities for 2023,
Initial feedback, Opt-in participation

16:00

16:30
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INCOSE

Systems Engineering Application Extensions Stream

Tom Strandberg
Stream Lead “SE Application Extensions”

e tom.strandberg@incose.net

The SE Application Extensions stream integrates
social sciences, soft systems, as well as
initiatives such as Smart Cities to address grand
challenges to meet human and societal needs as
stated in the United Nations Sustainable
Development Goals.

The IW 2023 goal is to frame the value model to
justify systems engineering’s role at the policy
table for these grand challenges.

'3
FuSE

Futrs o ystoms Enginoerog

SAT SUN MON TUE

08:00 1. SE to improve public spending

] ) (joint effort — physical — asset
08:30 1. :S:ISSE supports sustainable management) Wrap-up FUSE
09:00 2. How SE supports innovation 2. Integrate soft systems, s_oual (for participants)

systems and other initiatives for
09:30 Break grand challenges
10:00 Break
FuSE Kick-off
10:30
11:00 Wrap-up FUSE
11:30
12:00
Lunch

12:30
13:00
13:30
14:00 Introduction, Activities for 2023,
14:30 Initial feedback Break

15:00

15:30

16:00

16:30

Introduction, Activities for 2023,
Initial feedback
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Engineering (FUSE)
Initiative — William Miller
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Keynote:

The First Law of
Systems Science:
Conservation of
Complexity

Prof. Olivier de Weck
Massachusetts Institute of Technology

deweck@mit.edu

INCOSE

OLIVIER L. DE WECK

Apolla Program Professor
Professor of Astronautics and Engineering Systems

Co-director, Sewall Satellite Center

Faculty Direstor, WIT-Switperland Program

Head, Space Sector

Editor-in-Chief of the Journal of Spacecraft and
Rockety

Pronouns Ke/His

I was nine sonths old when I watched the Apello 11 mission in 1969 and
an exoited for humanity to become a multi-planet species before the end
of this century

'3
FuSE

Futrs o ystoms Enginoerog



mailto:deweck@mit.edu

Keynote.



FUSE Plenary
Agenda.

Future of Systems
Engineering (FUSE)
Initiative — William Miller

Keynote Olivier de Weck on
The First Law of Systems
Science: Conservation of
Complexity
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Survey Results.



Questions & Answers.
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Let’s
connect.

Or find us on
www.incose.org/fuse

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

P, +
INCOSE  FUSE

Futrsof Systos Enginearog

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
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< Return to INCOSE Home

FUTURE OF
SYSTEMS
ENGINEERING

(FUSE)

Vision: Inspire the global community to
realize the SE Vision

Home / Abous Sestems Engineering / Future of Systems Enginesring - FUSE

The FuSE Program is organized in 4 streams.
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Vision & Foundations Methodologies Application
Roadmaps Extensions
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