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ABOUT SWISSED
SWISSED18 is the fifth Annual
Symposium of the Swiss Society
of Systems Engineering (SSSE),
also acting as the Swiss Chapter
of the International Council on
Systems Engineering (INCOSE).
We are offering a 1 day event
bringing together first-class
presenters and practitioners
world-wide, to share knowledge
and experiences on how to plan,
develop and manage systems in
an efficient and successful way.
This year, we are introducing our
World Café for the first time. It is a
global movement to support the
innovative power of conversation,
providing a core process for sharing
our collective knowledge and
shaping the future of corporations
and organisations alike.
ISBN 978-3-033-06888-9
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PROGRAMME
TIME

ROOM: VIENTO|AGUA

07.45

DOORS OPEN - Registration and Refreshments

09:00

Welcome to SWISSED Celebrating 5 years!

09:20

Prof. Hans Heinimann

09:55

Prof. Patrick Godfrey

10:30

REFRESHMENTS + WORLD CAFÉ (Topic Introduction)

11:05

Prof. Mike Henshaw

11:40

Prof. de Weck

12:15

LUNCH + WORLD CAFÉ

14:05

Mr. Tim Weilkiens

14:40

Prof. Larry Leifer

15:15

REFRESHMENTS + WORLD CAFÉ (Presentation)

15:50

Prof. Dave Snowden

16:25

Prof. Joseph Kasser

17:00

Student Prize, Closing and Apéro

WORLD CAFÉ

The World Café will be in room TIERRA. Please ask one of the organisers
to direct you on the day.
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PRESENTATIONS
Resilience: Engineering
Systems for the Unexpected
Prof. Dr. Hans R Heinimann
Engineered systems provide the essential
services that are the backbone of urban
societies. The ongoing urban aggregation,
technological advancements and the smart
systems trend together lets infrastructure
networks become the fabric of a highly
interconnected, complex system of systems.
Complex systems can demonstrate
emerging behavior that we never observed
in the past and that we cannot predict with
historical data. This means that traditional
approaches that stem from historical data
will not be able to address these issues.
Facing this challenge calls for a new
approach that extends our traditional
systems design and risk management
philosophies.
Resilience is a concept that can cope with
ambiguous and unexpected events, but
is still emerging as a scientific framework.
This talk presents the resilience framework
that has been developed within the future
resilient systems research program in
Singapore and discusses approaches on
how to make engineered systems more
flexible, recoverable and reconfigurable.
As a consequence, systems engineering
has to grow into “system of systems
engineering”, as proposed by INCOSE.
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Using Systems Thinking to
Address Complex
Engineering Challenges
Prof. Patrick Godfrey
The INCOSE Vision 2025 broadens
our world view to address the global
challenges that face society and industry.
The UN Sustainable Development Goals
have been identified as an excellent
metric with which to identify progress
towards this vision. This presents us with
complex challenges that can only be
addressed through processes that can
be successfully delivered by learning
together with our customers and suppliers
and Systems Engineering leadership
through influence. Fortunately, we have
examples which can light the way for
the learning journey we are on, and
enhance resilience in the face of these
uncertainties.

Systems Engineering for
Quantum Technologies
Prof. Michael Henshaw
Twenty-first century advances in quantum
physics offer the opportunity to create
technologies with capabilities dependent
on the manipulation of quantum states
through exploitation of quantum
superposition and entanglement. It is
anticipated that practical commercial
devices for sensing, communications,
navigation and other applications...

PRESENTATIONS
It is anticipated that practical commercial
devices for sensing, communications,
navigation and other applications
may become available within the next
few years. Applications could include
GPS-free navigation, sensing through
walls, gravity sensing, quantum clocks,
enhanced imaging, underwater sensing
and, of course, quantum computing.
The realisation of these technologies
is dependent on the development of
suitable techniques for integration, which
poses significant engineering challenges.
It seems that while traditional systems
engineering is adequate for much of the
integration challenge, there are some
aspects for which new approaches will
be necessary.
In this keynote, Prof. Henshaw will
consider the new challenges posed by
quantum enabled technologies and,
through reference to case studies, explore
the areas in which advances in Systems
Engineering may be required.

The First Law of Systems:
Conservation of Complexity
Prof. Olivier de Weck
The journal Systems Engineering for which
I served as editor for the last 5 years just
published its 20th Anniversary issue, and it
is a good time to ask some hard questions:
“Is Systems Engineering as a field of
practice and as a scientific discipline any
further along today than it was 20 years
ago?” and, most importantly, “What are
the scientific principles underlying Systems

Engineering?”. I will explain, based on
the research of our group at MIT and
significant empirical evidence from several
natural experiments in industry, what I see
as the first law of systems engineering:
Conservation of Complexity.
In the 17th Century we discovered
Conservation of Energy as a principle
of Physics, and in the 18th Century we
discovered the principle of conservation
of mass in Chemistry, Mechanics and
Fluid Mechanics. In the late 19th Century
Einstein discovered the equivalence
of mass and energy which led us to
conservation of mass-energy. Since
Systems Science and Engineering is all
about abstraction of a system in terms of
the objects, processes and interactions
within a given system boundary (control
volume), we postulate that the complexity
of a system as expressed by the graph
energy of its underlying Dependency
Structure Matrix (DSM) is the conserved
quantity. This is especially clear when
a system reaches the level of essential
complexity (equivalent to the ground
state in physics) for the functionality it is
designed for. This explains why in practice,
attempts to reduce the complexity in one
part of the system will invariably lead
to an increase in complexity of another
part, with total system complexity being
conserved. Examples from trans-portation
systems and product design will be used
to illustrate the first law.
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The Craft of Systems
Engineering
Mr. Tim Weilkiens
The world is changing and we ourselves,
along with the Systems Engineering
discipline, have to change as well. So,
we introduce new processes and tools
like Agile, MBSE, and SysML. For many
years, these have been hot topics in our
community and have demonstrated an
upward trend.
However, systems engineering is more
than just processes and tools, and systems
engineers should be more than process
heroes, tool jugglers and SysML gurus.
Systems Engineering is a profession that
requires skills, knowledge, and passion.
The work of a systems engineer is not just
a means to an end; it is a mindset and a
long journey to mastery.
Systems Engineering Craftmanship is
the ability to optimise skills, attitude, and
humanity for systems engineering. A
craftsperson has the desire to do a job
well for its own sake. Thus, they rule the
processes and tools - not vice versa.
Most engineers can make any process
work, but the best process will fail if the
people involved do not have the skills.
This talk is a call for more craftsmanship in
systems engineering. We will also look on
current trends like agile and MBSE from
the craftmanship perspective.
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Dancing with Disaster
Prof. Larry Leifer
Two recent events in my zone have lead
me to this line of thinking about Systems
Engineering and Engineering Design. Both
disciplines tend to abstraction.
In Disaster relief scenarios, the Systems
Engineering point of view seeks to address
all the variables and optimize system
performance.
The Engineering Design community
focuses on products. Products for whom?
Services for whom? Business for whom?
Please forgive a very recent turn of mind
that asks, when Dancing with Disaster,
how might the system ameliorate disaster.
How might the design of products deliver
services? For whom and when? What part
of the system, with total system complexity,
is being conserved? Examples from
transportation systems and product design
will be used to illustrate the first law.

Complexity and Ambiguity
Prof. Dave Snowden
Many approaches to project
management seek to reduce both
complexity and ambiguity, but in the
wrong context this may make things
worse rather than better.
In many cases we need to embrace
complexity as a reality, or create it to
increase the novelty and sustainability...

PRESENTATIONS
of solutions.
The shift from context free to context
sensitive approaches represents a
paradigm shift in management science.
The Cynefin framework has been used
extensively in the field to allow rational
decisions to be made in a multi-method,
multi-task environment.
In addition, Snowden’s work on
attitudinal mapping and anticipatory
triggers (originating in counter terrorism
and human terrain mapping) has high
relevance to the field.

Top 3 Systems Thinking
Tools for Complex Problems
Prof. Joseph Kasser
Systems thinking is more than Causal
Loops. It is performing systemic thinking
in a systematic manner. This is because
systems thinking is made up of systemic
thinking (thinking about a system as a
whole) and systematic thinking (employing
a methodical step-by-step manner to think
about something). Causal Loops are only
one aspect of systemic thinking.

that will help you understand what’s
happening in the system’. There are
several other aspects of the system
beyond systems thinking that are totally
ignored; the beyond aspect is rarely
taught. Some of the tools for developing
an understanding of the cause of the
undesirability are taught and used in the
quality domain; tool such as Cause and
Effect Charts.
This presentation will take you beyond
systems thinking and provide you
with tools for not only developing the
understanding of the situation, but also
conceptualising the problems, and
conceptualising the solution and ways of
realising that solution. This presentation
will do that by discussing the top three
systems thinking tools for solving complex
problems.
These tools are the Perspectives Perimeter
and the Holistic Thinking Perspectives
used in systemic thinking and the Problem
Formulation Template, the fundamental
systematic thinking tool for conceptualising
through the whole process of tackling a
complex problem.

Systems thinking will provide you with
an understanding of your problematic
situation, but that is it. In order to
conceptualise the causes of the problem
and the ways to remove the undesirability
or problem, you need to go beyond
systems thinking. Systems thinking tends to
be taught as ‘you need to understand the
system’, and ‘here are some Causal Loops
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3. Explore questions that matter
4. Encourage everyoneʼs contribution
5. Connect diverse perspectives
6. Listen together for patterns and insights
7. Share collective discoveries

Annette Greil
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2. Create a hospitable space

World Café Facilitator
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WORLDCAFÉ

HOW IT WORKS
• Groups of people engage in conversation clusters.

1. Set the context

10

MS

NG

THE 7 PRINCIPLES

TE

RI

SWISSED18 is proud to introduce World Café. Our intention is
to create a living network of collaborative dialogue around
questions that matter in Systems Engineering. We believe
that as people, we have more power collectively than we do
as individuals. Join us in empowering participants to take on
new perspectives and encourage innovation.

S

Be Collaborative,
Be Innovative,
Reach New Insights.

• 3 rounds of 15 minute conversations around
questions relevant to Systems Engineering
• Participants write, doodle and draw key ideas on
materials provided.
• After each round, participants move to the next
topic bringing key ideas and themes into new
conversations.
• After the final round, insights and discoveries are
shared with the whole group. Patterns are
identified, collective knowledge grows and new
possibilities emerge.

Annette Greil works in the clinical diagnostic industry. Through the
different views on the development process (e.g. software
development, project management, business analysis, process and
organisational change management), she values system thinking
and the integration of different perspectives.
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is the editor of the pragmatic
and independent MBSE
methodology SYSMOD – the
Systems Modeling Toolbox. His
work always value people over
processes, and tools.

Mr. Tim Weilkien
Executive Board Member,
Consultant and Coach

Tim is a managing director of the
German consulting and training
company oose, a consultant
and trainer, and active member
of OMG and INCOSE. He has
written sections of the initial
SysML specification, and is still
active in the ongoing work on
SysML. He is involved in many
MBSE activities, and you can
meet him at several conferences
about MBSE and related topics.
As a consultant, he has advised
many companies in different
domains and countries. The
insights into their challenges are
one source of his experience
that he shares in his books and
presentations.
Tim has written many books
about modeling including
Systems Engineering with SysML
(Morgan Kaufmann, 2008)
and Model-Based System
Architecture (Wiley, 2015). He

Prof. Dr. Hans Heinimann
Future Resilient Systems Director
and Principal Investigator

Hans Rudolf Heinimann is
currently the director of the
“Future Resilient Systems”
program at the ETH Center in
Singapore, a member of the ETH
Risk Center, and a professor of
Land Use Engineering at ETH
(1991-present). He started office
as a faculty member with the
former Department of Forest
and Wood Research of ETH,
where he was promoted to full
professor in 1997. He was a
visiting professor at the Forest
Engineering Department at
Oregon State University (1999
to 2000), USA; at the University
of Tokyo (summer 2009),...

Japan, Faculty of Agriculture,
and at the Australian National
University in 2013, where he
was with the Centre for Higher
Education, Learning and
Teaching (CHELT).
From 2004 to 2009, he was
a fellow at the Collegium
Helveticum, a center of
advanced studies jointly
sponsored by ETH and the
University of Zurich focusing
on cross-disciplinary research.
Heinimann has been actively
involved in the international
scientific community,
coordinating the “Forest
Operations Engineering and
Management” division of the
International Union of Forest
Research Organizations IUFRO
from 2006 to 2014, and in 2017
he got the IUFRO distinguished
service award.
He had different positions in
university bodies, such as head
of department, director of
studies, head of institute, head
of faculty recruiting committees,
etc. He was the Prorector for
Education of ETH from 2007
to 2013 and is a founding
member of ETH Risk Center,
of which he was the chairman
from 2011 to 2013. He is a
member of several scientific and
professional societies, e.g., the
Swiss Academy of Engineering
Sciences SATW.
His recent interest is in how to...
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make complex engineered
systems more robust and resilient.
At the Collegium Helveticum,
he was involved in behavioral
experiments, exploring the
influence of emotions on risk
behavior.

Prof. Michael Henshaw
Lead for the Secure and Resilient
Societies Research Grand Challenge
and Programme Director for MSc.
Systems Engineering

Professor Michael Henshaw,
BSc (Hons), MBA, PhD, MRAeS,
MIEEE, MINCOSE, MIEHF
leads the Engineering Systems
of Systems research group. He
joined Loughborough University
in 2006, after spending 17 years
in the Aerospace and Defence
business. He graduated with first
class honours in Applied Physics
and his PhD research concerned
modelling laser fusion for energy
generation. Much of his current
work concerns the integration of
complex networked systemswith
contributions in Systems of...
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Systems (SoS) and CyberPhysical Systems (CPS) research.
He recently led the TAMS4CPS
project, sponsored by the
European Commission that has
published a research agenda
for modelling and simulation of
CPS. Together with colleagues
in Physics he is investigating the
Systems Engineering needed for
quantum technologies.
He is a member of the NATO
Technical panel in Systems
Concepts and Integration,
leading the integration and
interoperability area and chaired
the NATO Systems of Systems
Lecture Series. He is also a cochair of the IEEE SMC Society
Technical Committee on Systems
of Systems. He is an associate
editor for the Aeronautical
Journal, Problemy Mechatroniki,
and the Systems Engineering
Body of Knowledge (sponsored
by INCOSE and IEEE) in
which he is responsible for the
knowledge areas of Product
Systems Engineering, and
Systems of Systems Engineering.
Prof. Henshaw is Programme
Director of the Loughborough
Systems Engineering MSc.
and leads the Loughborough
University research grand
challenge in Secure and
Resilient Societies, which
integrates technical, societal,
and humanities disciplines to
create solutions to natural and
manmade threats to society.

Prof. Patrick Godfrey
Emeritus Professor at the
University of Bristol

Patrick Godfrey has been a civil
engineering practitioner for 50
years of which for 30 years he
was a Director of Halcrow a
large engineering consultancy
and then 10 years the Professor
of Engineering Systems and
Director of the Systems Centre,
at the University of Bristol. He is
now an Emeritus Professor there.
He believes systems thinking
and learning skills are two sides
of the same coin required for
success in delivering INCOSE’s
Vision 2025. Patrick is a
Fellow of: the Royal Academy
of Engineers, INCOSE, the
Institution of Civil Engineers, the
Energy Institute and Honorary
Fellow of the Institute of
Actuaries. He is Co-Author of
Doing it Differently - Systems
for Rethinking Infrastructure
(2017) and other award winning
publications.
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Prof. Olivier de Weck
Co-Director at Centre for
Complex Engineering Systems

Prof. de Weck’s main field of
research is the Engineering of
Complex Systems. He focuses
on how technology-enabled
systems such as aircraft,
spacecraft, consumer products
and critical infrastructures are
designed, manufactured and
operated and how they evolve
over time. His main emphasis
is on the strategic properties
of these systems that have the
potential to maximize lifecycle
value.
His research group has
developed quantitative methods
and tools that explicitly consider
manufacturability, flexibility,
and sustainability among other
characteristics. Significant results
include the Adaptive Weighted
Sum (AWS) method for resolving
tradeoffs amongst competing
objectives, the Delta-Design
Structure Matrix (�DSM) for

for technology infusion
analysis, Time-Expanded
Decision Networks (TDN) and
the SpaceNet and HabNet
simulation environments.
These methods have impacted
decision-making for complex
systems in space exploration
(NASA, JPL), aviation (Airbus),
terrestrial exploration (BP) as
well as sophisticated electromechanical products (e.g. Xerox,
Pratt & Whitney, DARPA).
He has co-authored three books
and over 300 peer-reviewed
papers to date, and has received
12 best paper awards since
2004. His book “Engineering
Systems: Meeting Human Needs
in a Complex Technological
World” was the bestseller at the
MIT Press in 2012 and has been
translated to Japanese.
He is a Fellow of INCOSE
and an Associate Fellow of
AIAA. From 2013-2018 he
served as Editor-in-Chief of the
journal Systems Engineering.
Prof. de Weck is currently
on a professional leave of
absence from MIT as Senior
Vice President for Technology
Planning and Roadmapping
at Airbus. In this role he and
his team are establishing a
systematic way to plan research
and technology (R&T) projects
across 40 technology roadmaps
with a time horizon of 20 years
and beyond.

Prof. Larry Leifer
Professor of Mechanical
Engineering, Founder of Centre
for Design Research

Professor Leifer’s formal
academic training was obtained
at Stanford University. He
holds a Bachelor of Science
degree in Mechanical
Engineering (BS’62), a Master
of Science degree in Product
Design (MS’63) and a PhD
in Biomedical Engineering
(PhD’69). From 19691973 his research included
electrophysiological measures
of human information processing
during flight simulation at the
NASA Ames Research Center
and the MIT Man-Vehicle
Laboratory. He was an Assistant
Professor of Biomedical Systems
Analysis at the Swiss Federal
Institute of Technology in Zurich,
Switzerland, prior to joining the
faculty at Stanford University
in 1976. He presently teaches
Mechanical Engineering 310, a
high-tech, globally distributed
graduate course in “Project-
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Based Engineering Design,
Innovation, and Development;”
the Design Theory and
Methodology seminar; and the
freshman seminar, “Designing
the Human Experience.”
Professor Leifer is founding
director of the Stanford Center
for Design Research (CDR’84)
where he works with colleagues
in AA, ME, CEE, CS, MSE,
Medicine and the Humanities
to understand and facilitate
creative technical design-team
activity. He is developing
objective measures of design
team performance (learning)
under various structured
methodology conditions and
using a variety of computational
tools. These studies are focused
on globally distributed product
design-development on campus,
across campuses, and with
industry.
In an effort to develop and
disseminate assistive device
technology, he was founding
director of the Department
of Veterans Affairs Stanford
Rehabilitation Engineering R&D
Center (1978-1989). He cofounded the Tolfa Corporation
(1989-)(now Lingraphicare
America) and Independence
Works, Inc. (1992-2002).

14

Prof. Dave Snowden
Founder and Chief Scientiﬁc
Ofﬁcer of Cognitive

Founder and chief scientific
officer of Cognitive Edge. His
work is international in nature
and covers government and
industry looking at complex
issues relating to strategy,
organisational decision making
and decision making. He has
pioneered a science based
approach to organisations
drawing on anthropology,
neuroscience and complex
adaptive systems theory. He
is a popular and passionate
keynote speaker on a range
of subjects, and is well known
for his pragmatic cynicism and
iconoclastic style.
He holds visiting Chairs at the
Universities of Pretoria and Hong
Kong Polytechnic University as
well as a visiting fellowship at
the University of Warwick. He is
a senior fellow at the Institute of
Defence and Strategic Studies

at Nanyang University and
the Civil Service College in
Singapore. His paper with
Boone on Leadership was the
cover article for the Harvard
Business Review in November
2007 and also won the
Academy of Management
award for the best practitioner
paper in the same year.
He has previously won a special
award from the Academy
for originality in his work on
knowledge management. He
is a editorial board member
of several academic and
practitioner journals in the field
of knowledge management
and is an Editor in Chief of
E:CO. In 2006 he was Director
of the EPSRC (UK) research
programme on emergence
and in 2007 was appointed to
an NSF (US) review panel on
complexity science research.
He previously worked for IBM
where he was a Director of
the Institution for Knowledge
Management and founded
the Cynefin Centre for
Organisational Complexity;
during that period he was
selected by IBM as one of
six “on-demand” thinkers
for a world wide advertising
campaign. Prior to that he
worked in a range of strategic
and management roles in the
service sector.

SPEAKERS
He holds a Doctor of Science
in Engineering Management
from The George Washington
University.

Prof. Joseph Kasser
Founder of The Right
Requirement and Presenter at
SE-Training
SE - TRAINING
www.se-training.net

Joseph Kasser has been a
practicing systems engineer
for almost 50 years and an
academic for 20 years. He is
a Fellow of the Institution of
Engineering and Technology
(IET), a Fellow of the Institution
of Engineers (Singapore),
the author of “Perceptions
of Systems Engineering”,
“Holistic Thinking: creating
innovative solutions to complex
problems”, “A Framework
for Understanding Systems
Engineering” and “Applying
Total Quality Management to
Systems Engineering” and many
INCOSE symposia and other
conference and journal papers.

He is a Certified Manager, a
Chartered Engineer in both
the UK and Singapore and
holds a Certified Membership
of the Association for Learning
Technology.
He has performed and directed
systems engineering in the
USA, Israel and Australia.
He gave up his positions as
a Deputy Director and DSTO
Associate Research Professor
at the Systems Engineering
and Evaluation Centre at the
University of South Australia
in early 2007 to move to the
UK to develop the world’s first
immersion course in systems
engineering as a Leverhulme
Visiting Professor at Cranfield
University.

He spent 2008-2016 as a
Visiting Associate Professor
at the National University of
Singapore where he taught
and researched the nature of
systems engineering, systems
thinking and how to improve
the effectiveness of teaching
and learning in postgraduate
He is a recipient of NASA’s
and continuing education. He
Manned Space Flight Awareness is currently based in Adelaide,
Award (Silver Snoopy) for
Australia.
quality and technical excellence
for performing and directing
His many awards include:
systems engineering.

• National University of
Singapore, 2008-2009 Division
of Engineering and Technology
Management, Faculty of
Engineering Innovative Teaching
Award for use of magic in class
to enrich the student experience.
• Best Paper, Systems
Engineering Technical Processes
track, at the 16th Annual
Symposium of the INCOSE,
2006, and the 17th Annual
Symposium of the INCOSE,
2007.
• United States Air Force
(USAF) Office of Scientific
Research Window on Science
program visitor, 2004.
• Inaugural SEEC “Bust a Gut”
Award, SEEC, 2004.
• Employee of the Year, SEEC,
2000.
• Distance Education Fellow,
University System of Maryland,
1998-2000.
• Outstanding Paper
Presentation, Systems
Engineering Management track,
at the 6th Annual Symposium of
the INCOSE, 1996.
• Distinguished Service Award,
Institute of Certified Professional
Managers (ICPM), 1993.
• NASSA Goddard Space
Flight Center Community Service
Award, 1990.
• The E3 award for Excellence,
Endurance and Effort, Radio
Amateur Satellite Corporation
(AMSAT), 1981, and three
subsequent awards for
outstanding performance
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KEY NOTE SPEAKERS:
Prof. Alessandro Golkar
Associate Professor (Skoltech)

Prof. David Long

President (Vitech Corporation)

Prof. Jon Holt

Director (Scarecrow Consultants)
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