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* 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
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GLOBAL CONTEXT ' ' PESTEL FACTORS

THE PATH FORWARD

MANAGE CULTURE CHANGE

[ EVOLVE THE SE KNOWLEDGE BASE ~
[ ACHIEVE THE VISION THROUGH COLLABORATION d

ADDRESS SYSTEMS
ENGINEERING
CHALLENGES

ESTABLISH
RESEARCH AGENDA
&ROADMAP

ESTABLISH SE
APPLICATIONS
ROADMAPS

ESTABLISH
COMPETENCIES
ROADMAP
(EDUCATION &
TRAINING)

ESTABLISH SE
TOOLS &
ENVIRONMENTS

ESTABLISH SE
PRACTICE
ROADMAPS

CURRENT STATE i /
REALIZING THE VISION 2035

ASSESSING THE CURRENT DEVELOPING DETAILED EXECUTING FOR
STATE vs FUTURE STATE ROADMAPS ACHIEVEMENT

SE=Systems Engineering

Realizing the Vision:
The Path Forward

“Our situation is not comparable to anything in the
past. It is impossible, therefore, to apply methods
and measures which at an earlier age might have
been sufficient. We must revolutionize our thinking,
revolutionize our actions ....”

Albert Einstein (1948) in “A Message to Intellectuals”
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FUSE Program Mission Statement

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

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

FUuSE 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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7 success factors the FUSE program

Attractive

Engage members
and non-members

Inclusive Close to

_ application
From an exclusive

club to inclusive Involvement of

initiative companies and domains _
Fresh Passion

2% K
{7&4\ Relevant and AN To get the working
updated road map group proud to be

_ and context part of it
Implementation Global

N\ promotion
The degree to LN @

which the road Attractive global
map is realized digital marketing
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FUSE

@

The FUSE program is organized in 4 streams with additiona

central teams

Program Lead

“FUSE InitiativW

FUSE Com &

FUSE Program
Executive Team

William Miller, Ralf Hartmann,
David Long, Olivier Dessoude
Erika Palmer, Steve Records

FUSE Program

Outreach Office
INCOSE
MarCom & Outreach

Management Office

Stephan Finkel
Martina Feichtner

ah
Oli de Weck
Joshua Sutherland

FUuSEe
Stream Lead
“SE Foundations”

Paul Schreinemakers

FUSE
Stream Lead
“SE Vision & Roadmaps”

I e.g., SEV2034, l

e.g., Bridge Team,

SEHvV5, SE Principles,
SE Heuristics, Science
Foundations for SE

FUSE Stream
Working Teams

REAct, FUSE
Roadmap

FUSE Stream
Working Teams

Related INCOSE
activities

[ 4 ®
T
FUSE FUSE
Stream Lead Stream Lead
“SE Methodologies”  “SE Application Extensions”

l e.g., Contextual I

(o2 N

e.g., SE4Al and AI4SE, Human
Systems Integration (HSI), System

Security, Agility, Complex s S

Cities
FUSE Stream
Working Teams

Systems, Social Systems
FuSE Stream
Working Teams
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Foucus areas of the 4 FUSE streams:

Vision &
Roadmaps

Foundations

Methodologies

Application
Extensions

The Systems Engineering Vision and Roadmaps stream continuously refines, evolves,
and complements the SE Vision 2035. Furthermore, we create an integrated set of
roadmaps.

In The SE Foundations stream has its basis in both theory and industrial practice. First
goal is to assess the adequacy of the foundations and identify gaps to determine future
directions

The SE Methodology stream guides the advancement of practices, methods, and tools
for engineering systems to be fit for purpose.

The SE Application Extensions stream integrates social sciences and soft systems into
systems engineering practice to address grand challenges.
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The FUSE Journey - so far...

K
INCOSE published the Introducing the ®
SE Vision 2035 new FUSE PMO 9
organization at 2035
ViSION 2035 IW 2023 9

SYSTEMS ENGINEERING
PRINCIPLES

L) L) @oe.. ‘@E f— - e
;@. ’bm e e

THE PDP &
HEURISTICS

| | Systems
Engineering e
and Artificial - e
Intelligence = @

First FUSE related FUSE related products
products and articles are and articles are
published published
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NCOS: | FUSE
Example of latest FUSE results.

Generated at IW and in the FUSE mini event series.

=
Vision & Roadmaps ‘ Foundations
* Feedback on the SE Vision 2035 roadmap and challenges. « Survey on Systems Engineering Maturity
* Identification and prioritization of gaps in the Vision document * Experiments to validate the proposed “first law of complexity”
* Inventory of topics to address and link to INCOSE working * Introduction on technical and organizational complexity

groups =)

@ Application Extensions

Methodologies

« Identification and prioritization of disrupters to advance Stating the value and derivation of measures that Systems
Systems Engineering including specific solution proposals Engineering can add to the application areas
* Identification of key SE methodologies for the future of SE * smart cities, S

N « innovation,
* asset management, and
« grand challenges




FUSE Iin the EMEA sector



European and US Collaboration in SE Research

This Issue’s Feature:

ARCHIMEDES

INITIATIVE

DECEMBER 2022 ==y
VOLUME 25 /ISSUE & ”’@E
A PUBLICATION OF THE INTERNATIONAL COUNCIL ON SYSTEMS ENGINEERING e

Research Center Roadmaps

DLR Institute of Systems Engineering for Future Mobility — Technical Trustworthiness
as a Basis for Highly Automated and Autonomous Systems

TNO-ESI — Systems Engineering Methodologies for Managing Complexity in
theHigh-Tech Equipment Industry: Our Roadmap

SERC — Guiding Systems Engineering Research for Enhanced Impact in the
Development oflncreasingly Complex Cyber-Physical Systems

TECo0SA — Trends, Drivers, and Strategic Directions for Trustworthy Edge Computing
in Industrial Applications

Topic Coverage

Digital Engineering and Model-Based Systems Engineering
Artificial Intelligence and Machine Learning

Systems Engineering and Agile Development

Systems Security and Resilience
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- . . . Negse | FUSE
INCOSE Director for Strategic Integration David Long on

FUSE

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

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

FUuSE 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 sessions @ EMEA WSEC

MON TUE WED
11:00
Y FUSE Session 2: Extend the SE Vision FUuSE Session 4: Extending systems
s —~J 2035’s Systems Engineering Challenges | engineering application to address climate

Invited Content: Introduction of Euture of 'and Roadmap with active contribution by the change (Tom, Gerhard)
'12_00 Systems Engineering (FUSE) initiative (Bill EMEA participants (Paul)
\\ & Ralf)
P
13:00
13:30

FUuSE Session 1: How might we advance FUSE Session 3: Systems Engineering
14:00(  Systems Engineering Methodologies to Foundations: An experiment on the

Engineer a more Sustainable World? (Chris)
14:30 yf
N :

Conservation of Complexity. (Joshua)
(=

s
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FuSE related sessions throughout EMEA WSEC

Time slots |CEST,

ez Monday (24 April 2023)
08:15 - 10:00 Plenary Session 1: Welcome, EMEA Sector Director, Keynote 1
roci ci 1 ch 2 E] chd ok 5
Fonm nome Sevilla 1 Ezpana 1 Espana’s Espana 3 [Espana 2
| foom Copacity 200 0 T0 S0 50

10:00-10:300 = | Sponsor - Exhibitor£212: 1.1 f Jama | Sponsor - Exhibibor#214: 1.2 § Semantic | Sponsor - Exhibitor#215: 1.3 / Tom Sawyer | Sponsor - Exhibior#217- 14 fINGENIERIA | Spedal Secdoni101: 15 § SEP Test

E Software | Systems Enginsering for | Systems Engineering - & case study with Software DE SISTEMIAS PARA LA DEFENSA DE

& Regulated Product Development SAFRAN Group ESPARA 54 SME MF - ISDEFE

Systems Engineering: Regulated ARPATS4; ontodogies; requirements;
Product Development traceabiity; MBSE; quality assessment;
test cases

Paper#l: 2.3 f An MBSE Approach for
Arganaut

Presentationa2: 2.6.1 f Engineering

Presentation34: 2 2.1 f Realizing Sustainable Astronomical Research

Special Sesslon¥102: 2.1.1 / INCDSE Digital Threads for eng d

11400 - 1245 \ision 2035 I T infrastructure
Alberto Gonzalez Fernandes, Elabeh
Maleki, Ludovic Duvet, Manon Tarrade | Waorkshopa131: 2.4 / Empowering Wioman Gelys Trancho, Sarah Gajadhar [TMT
Eran Gery [IEM}
{Euro ace A Leaders in 5 & Diversity, Eguy and Specdal Seson#101: 1.5 § SEP Test Interraticnal Observatory)

T ¢ Inclusion Awareness
tatione35: 2.2.2  Meat: o

ation Completeness and
ncy Management in the Digital
Theread of the Future

Concept D
Architecture De tl Anabel Fraga
MB5!

Faperf1& 162 / Comiest Is Everything|
1145 - 1230 Matthew Haise, David Hetherington,
Chad Bear {551
1Géza Kulcsir {incquery labs)

212
—

Presentations50: 35,1/ How to
o hw: pply Faperd4: 361 [ UAE"s Enengy System

and GH'G Emissions Reduction Pathwarys|
Courtney Wrighs, foshil Mrunmayl 5 e 1 Goals by

13:30 - 14215 {INCOSE|Presentationa3: 3.5.2 / How
Sperial Sesuon®110: 3.1  FusE o Apply for ESEP Arsmnar Haanmbeds, AN Bowbd (thalléa
e o e Workshon¥132: 3.2 / Past, Present and Workshop#133: 3.4 f Setting a commaon oy, “IIIE;:‘D;TMMM" Universitg)
"E' " ] Future of 9-::::;:;:-;;:: BRI Architect .:u‘! D tl Mténn:tEnngllsr:e:inrqlag;a:::Hw Presentationd25: 153 [ How o Aerly
i Werld? A FusE Waorkshag ' T el for Academic Equhalency Faper#S: 352 / Interaperable Smart
Chis Hoffman, " . Jadier Calvg-Amoda, lames Martin Aurelijus Morkevicius, Alste lean Duprez cmf:!m\:lsm—ﬂlrml::?;ir amsmmhlill.;;;:limgvhstnms
14:15 - 15:00 Stephan Finkel smpact of INDOSE Systems ERgineering
Handibook updaie on Certification Anabel Fraga (UC3M University); Radd
Frocess Pastor {Seam, LICIM Universityl; Luls
Courtrey Wrighs, feshi Mrunmay Léper Cozar (Azentia)
(IMCOsE)
EMEA OL i
Special Sessiondl04- 411 Paper#12: 4.6.1/ Circular human
Redefining and customizing the Presentation®5: 4 2.1 [ The ENYSE sphere — The conceptual development
ralldation strategy to emsure journey to bulld inncwative and more of embedding a sociz| pillar in the
1530 - 16015 acromplishment of UNESCO's sustainable products Circufar Ecomamy framewark
Sustainabie Development Goals. Tutoriald 2
Amasdena Duran Fedia {IEM) Concept D AR o e Leand! Van der Linde, Sicbert Benade:
* Atberto Sols Architectur ftion with Metries and UN Sustalnaniity Goals - How' o hooe1as: 4.5 / Matural Systems (GSTM University of Pretoria)
§ MBSE Grid approach bl b itk
i Paper®2: 4.1.2 [ Enginesring a Curt Mchamara
" | mstainable world by enhancng the | Presentationd55: 4.2 2 f Challenges of Jennifer Russed], Marcel Van de en, Fresendationi44; 4.6.2 f Evolving the
wope of systems of systems systEms engineering apgroach for Maithew Hause Systems Engineering Discipline o
1EC1S - 1700 ENgEnEETing and mastering dyramic Irncvative technologees Address Glotal Challenges

@ FUSE SeSS|on Rasmis Adier, Frank Elbertager,
Related to FUSE Florian Baldef [Fraunhofer IESE}

17:00 - 17:30 Plenary Session 2: Workshop Feedback and announcements

Kelly Lance (Nova Sysseme) Peter Brook (MCOSE Fellow]
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Fudturs of Systams Engingring

INCOSE

FUSE related sessions throughout EMEA WSEC

Time siats [CEST,

Tuesday (25 April 2023)

GMT+2)
DE:15 - 09:15 Plenary Session 3: Keynote 2
Track Track 1 Track 2 Track 3 Track & Track 5
Foom mams Sewvilla 1 Espama 1 Espama 5 Espana 3 Espana 2
Room Capacity 200 0 70 50 50
Sponzor - Exhibitorf215: 5.1 / ULMA | Sponsor - Exhibitorf218: 5.2 / Dassaet |  Sponsor - Exhibitor#221: 5.3 [ Project | Sponsar - Exhibitor#222: 5.4 [ Bridging the EH/A
@ Erminecided Solutions Systhmes Ferformance Interrationad 15agr What MathWaorks Brings to MESE
! 5
VS = ot j Model. Based Systems Engineering: Model
Based Design; Digital Engineering
Presentationadi: 6.2 J SE application in Papers22: 6.4 § Keeping People First in the | Presentation®as: 6.5 f Digital Interface
‘g Muclear Big Science Smart Cities Enterprize Management System (THMS)
09045 - 10:30 5 Progidential Address R
& Sebastiaan Woorderhake [Beigian Amane Kismar Maithew Hawoe (S51); Lars-Diof Eibdsirdm | Joshi Mrunmay {[SAE Supaero); Mudit
Muciear Research Centre) AT (Symaeil AB); Jernnifer Russell (Garver] Mittal (Blue Kei]
PresentationEs: 7.6.1 | Sudy on the
relationship between leadership and
PaneiSi71: 7.1 f The Archimedes R AT
Initiative: a Glabal Reseasch Sl s o o o g
Hetwork
11:00 - 1145 Special SesEonEL0T: 7.2  FUSE Sexsion anxmrm:mmmm
ModeraiorDinesh Yenma [Stevens || 2: Extend the SE Vision J035's Systems 5 LRATDL B Wl [Sandiol
- Institute of Technalogyl: Engineering Challenges and Roadmap :E'il poEThaS opE1ls: 7.4 f Sustainability enabled Wﬂhﬂ‘l!ﬂ:l:!'-‘-ri:; Le;r::::h::::m Lu.l.ﬂr:‘-nﬂmﬂ'ﬁ vcon Dzl
£ Panelist Wouter Leibbrandt | with active contribution by the EMEA RS by Conflguration Management o |:||mr:I| Emr"s i T r e for
(THO/Embedded Systems Institute participants e " g
§ [N oes R harrae ! [otermanc ophie Fazanet (Thabes] forbm Ea Oppenheim muk:‘:’;a\m S m
mnstitute of Techinglogy); Martin Fal Schreinemaiers, Martina S hiag .
Tarng | nstitute of Feichtner, Stzphan Finkel Presertation#52: 7.6.2 / Exploring
Iﬁumm:mtmn: Explainabie Artificial inteBigence o aid
(e ltmulent.lur-ﬂkl.ult- sy Systems Engineers in Design and
11:45. 1230 Raumdahrt &V, {DLR)]: Evaluation of Complex Systems
Alil £ Raz, Shou Matsumaoio, Paulo
Creesa IGenros Miacnn D
Paperd3: B.6.1 / MBSE Maturity Levels
13:30 + 14415 in Ewropean Raibway Sechor
Marc Sango (SNCF)
Papers7: B.6.2 f Creating a gereral
Collaborative Systems Thinking Culiure:
5 | SessionE108: £ 1/ FusE Ini F-steps for any organi zation and any
Sexsion 3: Systems Engineering - Warkshops 135: 2.4 / PMSE Integration: | SRR bl S i
w [ Foundations: An esperenent onthe | Workshope138: B2 [/ Hamardous Waste ”'E_“ = FOCUS 0N 3 SEvhoAs gams for shudents on cumc‘nl inability
& || comservation of Camplesizy. A Fust Treatment TR poo-design conmderations A Yo 1 |
E Miadrid]; Mickael Souyawd (ngenical;
Tami Katz, Lou Wheatcraft, lean Natalie Davila-Rendon [Lockheed
14:15 - 15:00 s, Martina Feichines, stephan Mgk Lt luan Navas, Sophic Plazanct (Thales) Mnl;_::;mwmvmm' Duprez Martin Corporation); Raymond
, Finke| . Wolfgang [SANDIA); Alex Deng [SNC-
LAwalin Asidns); Jean Duprez (Alrbus);
Leama John (Eli Lilty & Company]; Ryan
Moguchi [Aerospace Corp J; Erila
Palmer (Cornell Universityl; ky Patel
@ FUSE SeSSIOn {Lockhesd Martin Corporation); Maria
Romero (Azrospace Corp); Michael
@ Related '[0 FUSE [Wneméake {Lockheed Martin Corporation)|

Plenary Session 4: Workshop Feedback and announcements

Persanal Time
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FuSE related sessions throughout

@ FUSE session
) Related to FUSE

Time siots |CEST,

EM

Wednesday (26 April 2023)

GMT+2)
0E:15 - 09:15 Plenary 5ession 5: Keynote 3
i ack 1 | rac ck 4 C
Foom name Sevilta 1 Espana 1 Espana s Espana 3 Epana 2
| Room Capacity 20 ] 70 50
Sponsor - Exhibetoe213: 2.2/ ama - Exhinfora22: 9.3 fulses atifa
o Software | IT Toals for Systems Embedded Solutions
D515 - 0545 E Engineering
Sysbems Engineering; IT Tools
Papers10: 102 / Utilization of
integrated simulaton modeling for
process flow anatysis and improvement.
Y Presentationss4: 10.4 f Unifying the views 105/ T
=1 & {Warsam ] Faper¥11: 10.3 / Ferspectives on Models n(ou::;d?uw.ﬂrq resifience In I:In‘}iur:::;;rlmhum Industry
D845 - 10030 E Technical Derector Address of Technology): All Ghobad {Kaiser Erik Hermg o | nel "':ﬂ EANES ot o) m S A
H:.‘::__':mi'n‘:‘uﬁm:‘ (saab A8); Asa Naordiing Larsson (Saab) Tegrul Yildirim, Felice Radogna, Syman
¥ A Steve Conrad (Colorado State University) Mokdad [IVECD Group)
Meova hiedl | Kalser Permanente Orange
Marymeournt University)
Special Session®111: 1161
1100 - 1145 i ; S ar1af i . Workshope144: 11.5 / Systems and 505
¥ & ‘Workshop$145; 11.2 f Human System QUL i o e Engineering challenged to support EUNs
] winre m":"‘" Integration (HST) for Sustainability i PP | orkshape147: 114 / Academic Council in] ambitious sustainability plans {focus on
Y IE EMEA Sector the 100 Electric Vieticie @2035 case] | Paperi17: 11.6.2 / Automatic creation
E ® Guy Boy, Christaghe Merla, Al Harel, | R Sl ‘of trace links based on model content
I — Yo i:ra: Eennedy, Cﬂms:n;:anrr::'. Jean- Frukir Agarwal, Stéphane Aivet. Oiivier Mlejandro Salada, Rob Vingerhosds Yann I:Iual;":llllchﬂ and.;llpl-n and meta data
= + 5 — Ill cques Speyer, ne Yales [Powdey, I;H:;BD‘.I‘.HM . Alain
Pt 123 accing e s
1330 - 1415 sustainable infrastructure projects "‘; raaam o
- e Workshopd141: 122 § Architecting Workshopd14&: 123 / Human Centric wmlu: i::“'::ﬂ';ﬁil Workshopd143: 125 / 150 STER
Moderator:Rash) (Monitclair Sastal Dl
el : Sustainable Systems Artificial Inteligence for Sustainable SE F Y ] Standard and Syshems Engineering | Mikail umz:::ummi
‘% "::s“m § Anand Kumar, Gary Smith, Mickael Herve Panetto, Barclay Srown, Nouria il o, Lt i e Pk | Fubert, Kyle Hall, Juan Carlos Engineering Driven Data and
] N Bouyaud, Peter Bernus Diever c Merla, Fiok Vinge: Menda Computational Structunes for Artficial
1415 - 15:00 ‘E ‘a“ |I|“ Ak
Kahtake [Keia Universityl

15:30 - 16:30

CLOSING SESSIDN: Workshop Feedback, Awards

ay Gadewadikar [Mire)

FUSE

Fudturs of Systams Engingring
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Where to engage

Targeted FUSE events 2023.

International EMEA WSEC Internati_onal AOSEC
Workshop Sevilla, Spain o Symposium o Bangalore, India
. Torrance, CA USA v Honolulu, HI USA .
i L 4 i i L 4 i L =
5 & & & & & ) g & *—@ & >
: ! ' Regular Stream Meetings
a a e TBD

FuSE Mini Events
O Virtual

Mini Events usually scheduled for 14:00 CE(S)T

FuSE Mini Events
O Virtual

FUuSE Mini Events
O Virtual

incose.org | 22
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Let’s
connect.

Find us on
www.incose.orqg/fuse

Or write us at
fuse@incose.net

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

= —
Negs: | FuSE

Paul Schreinemakers
Stream Lead “SE Vision & Roadmaps”

e paul.schreinemakers@incose.net

Oli de Weck
Stream Lead “SE Foundations”

e deweck@mit.edu

Joshua Sutherland
Deputy Stream Lead “SE Foundations”

e Joshua.Sutherland@incose.net

Chris Hoffman
Stream Lead “SE Methodologies”

e christopher.hoffman@incose.net

Tom Strandberg
Stream Lead “SE Application Extensions”

e tom.strandberg@incose.net
incose.org | 24
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