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“The challenges we face and the technologies we need to develop are ever evolving.
I'm proud to say that we prepare engineers to tackle the problems of today — and
provide them with the knowledge, vision, and confidence to enable systems that help
shape the future.”
John Ross Snoderly, PhD
INCOSE Foundation Chair
The INCOSE Foundation, through the SE Global Member Project, is expanding
access to the best practices of systems engineering to create a more equitable
future — and shape the future for students and practitioners everywhere,
regardless of economic ability to join INCOSE. This enables us to reach higher
levels of technical achievement, student empowerment and equity around the
globe. With your support, we can shape the engineering future workforce, elevate
the systems engineering community and advance the public good.

We will continue to earn the confidence that our flagship donors have placed in us
to bring our resources to all those who can benefit.

Cover: The INCOSE Foundation celebrates at Soirée 2023. Photo by Andy Pickard.
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Letter from the Chairman

Dear Colleagues,

The INCOSE Foundation is proud to present this

Report, summarizing activities and accomplishments of
2020-2022/23. It will not escape your attention that this
period covers the pandemic years. This affected our ability to
gather at the Annual Wine Soirée, an evening of celebration
and an opportunity to raise funds. Despite this, our financial
position remains stable.

While we were unable to meet in person, we used the time to
hold a series of strategy sessions online, which have result-
ed in The INCOSE Foundation signature project — The SE
Global Member Project. You will read more about that in the
following pages.

You will note some changes in Board Members. First,

we thank those who served so well and we welcome new

Board Members who have shown leadership in their own
professional lives and have agreed to share that with The

INCOSE Foundation.

We have continued to use Foundation funds appropriately
to support various projects and scholarships over the years.
This Report will give you a good picture of how these
donations have supported the overall mission of advancing
systems engineering, including some important shifting in
the focus of our funding.

We continue to be grateful to you, our supporters, whose
generosity makes everything possible. It is our goal to
support programs that help the INCOSE Foundation fulfill
its place in making this a better world to live in and that we
will continue to earn the confidence that our flagship donors
have placed in us to promote the best practices of systems
engineering to all those who benefit from these resources.

The future is extraordinary and challenging. We believe the
SE Global Member Project will go a long way to making
the valuable INCOSE resources available to engineering
students, faculty and practicing professionals in parts of our
world where the country economy makes membership in
INCOSE largely beyond reach.

We thank you for your support and, with your help, we will
continue to meet the challenge.

John Snoderly, PhD
Chairman
INCOSE Foundation



Letter from the Managing Director

The INCOSE Foundation is dedicated to making a difference
in people’ lives by advancing the development of systems
engineering practice throughout the world. The Directors of
the INCOSE Foundation are committed to the substantive
role we fulfill.

We have compiled the financial data for The INCOSE
Foundation for the years 2020-23. These, of course, were
the years of the pandemic. A foundation’s measure of its
financial position depends on three main things:

o Dispersals of funds in accordance with the
activities of the foundation (philanthropic
activity / administrative fees)

» Donations

o Investments

Traditionally, The INCOSE Foundation has supported
Chapters, Working Groups and individuals with grants
and scholarships. These certainly had an impact for the
recipients. In 2020, The INCOSE Foundation undertook
strategic planning to assess how we might make a greater
impact in the systems engineering universe — an impact
that would not only benefit a greater number of recipients
but one that would also elevate the prominence of The
INCOSE Foundation within INCOSE to stimulate higher
levels of giving.

Process

We spent two years exploring concepts and established the
SE Global Member Project to make it possible for people
who live in areas of the world where the economy puts
INCOSE resources largely out of reach to participate. This
is important because these same parts of the world are
where significant development is either needed, planned or
underway. We know from conversations with the INCOSE
Corporate Advisory Board (CAB) that companies want to
know they have a qualified workforce. Access to INCOSE
resources goes a long way to ensure that with the extra
benefit of offering Certification.

Jon Wade, Foundation Board Member, INCOSE Fellow,
and Director of Convergent Systems Engineering, Professor
of Practice at the Jacobs School of Engineering UC San
Diego led the initial research and discussions leading to the
decision, which was based on the following:

We have used BKCASE (Body of Knowledge and
Curriculum to Advance Systems Engineering) website

access rates as an indication of a nation’s interest in systems
engineering, focusing on the leading academic organizations
in nations which have demonstrated interest in systems
engineering and which are dramatically underserved by
INCOSE. While this is not an exact proxy of SE interest, it is
a reasonable first order metric. Table 1 on the following page
shows national data for the top 25 countries with the greatest
number of unique visitors to BRCASE in 2020.

The data include:
« number of unique site visits
« number of INCOSE members (Senior, Regular,
and Student)
o population
o per capita GDP
« language spoken
« various ratios of interest

Table 2 on the next page shows the correlation of a number
of these factors.

The following are some observations based on these data.
Singapore and Australia have far and away the highest
BKCASE usage per capita (769 and 758 per million) and are
clearly systems focused countries. However, when normal-
ized by GDP, the Philippines (42,453) is the leader followed
by Kenya (38,413), South Africa (38,347) and Sri Lanka
(37,548). BKCASE usage is most strongly correlated with the
number of INCOSE members (.82), followed by GDP (.57),
population size (.37) and then GDP per capita (.29) which is
likely due to the fact that access to BRCASE is free.



Table 1: National BKCASE visit rates, INCOSE membership, and national population and per capita GDP

Country Population chI.J/ Language REEk Rzﬁk B0 BK;E?rSE LGy INCOSE IN;ESrS ‘ II\I(G:([))Isi’E/ I
b 209 | 2020 | 2920 | pigion | GOPGST) Milion | (g1) | 'NCOSE

United States 331,002,651| $ 63,051 | English 1 95637 289 4583 | 5173 156 | 2479 18
India 1,380,004,385 $1,763 | English 2 61153 44 25135 151 0.1 621 405
United Kingdom 67,886,011| $39,229 | English 3 22565 332 8473 953 14.0 | 3579 24
Australia 25499,884 |  $51,885 | English 4 19329 758 14609 783 307 5918 25
Philippines 109,581,078 $3,431 | English 5 15961 146 | 42453 2 0.02 53 7981
South Africa 59,308,690 |  §4,736 | English 6 10771 182 | 38347 212 36| 7548 51
Canada 37742154 | $42,080 | English 7 10113 268 6368 153 4.1 96.3 66
Germany 83,783,942| $ 45466 | German 8 10028 120 2632 740 88| 1943 14
Malaysia 32365999 | $9,826 | Malay 10 9 8226 254 | 25866 1 0.03 31 8226
Pakistan 220,892,340 $1,739 | English, um 10 8061 36| 20985 3 0.01 7.8 2687
Nigeria 206,139,589 $ 2,149 | English 9 11 5623 27 12693 1 0.00 23 5623
China 1439,323,776 | $10,839 | Chinese 19 12 5230 4 335 9% 0.1 6.2 54
France 65,273,511 $39,257 | French 13 5011 77 1956 917 140 | 3579 5
Netherlands 17134,872|  $51,290 | Dutch 14 4629 270 5267 373 218 | 4244 12
Singapore 5850,342| $58484 | English 18 15 4496 769 13140 40 6.8 116.9 112
Kenya 53,771,296 |  $2,075 | English 12 16 4286 80 38413 0 0.0 0.0 | Infinite
Indonesia 273,523,615 | $ 44,038 | Indonesia 16 17 4022 15 334 2 0.0 0.2 201
Russia 145,934,462 $9,972 | Russian 15 18 3766 26 2588 12 0.1 8.2 314
Japan 126,476,461 $ 39,048 | Japanese 17 19 3526 28 714 89 0.7 18.0 40
Turkey 84,339,067  $8506 | Turkish 21 20 3377 40 4707 154 18| 2147 22
Ethiopia 114,963,588 $974 | English, 23 21 3376 29 30150 0 0.0 0.0 | Infinite
Saudi Arabia 34,813,871  $19,587 | Arabic 20 22 2965 85 4348 15 0.4 22.0 198
Egypt 102,334,404 $3,561 | Arabic >25 23 2778 27 7623 2 0.0 55 1389
Brazil 212,559,417 |  $6,450 | Portugal >25 24 2759 13 2012 29 01 212 95
Sri Lanka 21413249 |  $3,373 | Sinhala >25 25 2712 127 | 37548 1 0.0 13.8 2712
Sweden 10,099,265 | $50,339 | Swedish 22 0 144 43| 2832 0
Italy 60,461,826 | $30,657 | Italian 24 0 170 2.8 917 0
Peru 32,971,854 $ 5,845 | Spanish 25 0 2 0.1 10.4 0
T — On the INCOSE side, BKCASE visitors have the greatest

Correlation: correlation (0.82), followed by GDP (0.69), then GDP per

capita (0.5), with almost no correlation with population
FEEHE 1€t £ size (0.04). INCOSE membership for most countries in the
Population 0.04 0.37 BKCASE top 25 is between 100 (Italy) to 758 (South Africa)
GDP per capita 0.50 0.29 per $1T in GDP. However, there are a large number of
GDP 069 057 countries (12) that have 15 or fewer INCOSE members per
$1T GDP.

BKCASE 0.82 1
INCOSE 1 0.82 An important ratio is that of the number of BRCASE

visitors to INCOSE members which indicates how well
INCOSE serves systems engineering interests. While the

= continues on next page



Managing Di rector (continued)

BKCASE to INCOSE member ratio in a large number of
well-represented INCOSE nations ranges from 5 in France
to 112 in Singapore, there are seven nations in which this is
ratio greater than 2000. India, Russia and Saudi Arabia fall
somewhere in between.

The underserved nations with the greatest BRCASE activity
are the Philippines, Malaysia, Pakistan, Nigeria and Kenya. It
is reasonable to start the program with three nations, so we
considered how to down select from this group of five. The
strength of existing systems programs, relationships, lan-
guage and other factors certainly played into this. For exam-
ple, less than 50% of Malaysia speaks English and Malay is
the language of instruction in state post-secondary schools.
Gender equality issues in Pakistan make it problematic. As a
result, the Philippines, Nigeria and Kenya were identified as
the top candidates for Foundation outreach.

Decision and Implementation

As we explored ways to implement this program, it became
clear that it is through membership in INCOSE and access
to resources for students, faculty and practitioners.

The decision was to establish the first cohort in Africa at two
Universities with which The INCOSE Foundation now has
MOUs — the University of Lagos in Nigeria and the Uni-
versity of Nairobi in Kenya. Between the two Universities,
thousands of students are in the engineering programs at
these educational institutions.

In addition to signed MOUs, the Dean of the Faculty of
Engineering at the University of Nairobi attended IW 2023,
we have met twice monthly with the participants from both
universities, and we have developed plans with INCOSE’s
certification program. Thanks to Certification Manager,
Courtney Wright, the twenty faculty/practitioners will be
able to take the exam at no cost. Thanks to Paul Martins SE
Scholar Training program, those same twenty people will be
taking the exam preparation training course at a tremendous
discount (approximately 99%).

In mid-2023, the INCOSE Executive Director looked at what
we are doing, listened, liked what he heard and proposed

a closer relationship with INCOSE to facilitate this needed
growth. As we write this summary, we can also announce
that INCOSE will make Academic Council membership
available, through the Foundation, to universities in the ar-
eas the Foundation has been targeting and the membership
rate will be at the PPP3 level of $2612.50, paid by the Foun-
dation. INCOSE will reimburse the INCOSE Foundation for
a percentage of that membership, likely with a $1500 contri-
bution per university.

Needless to say, we are all delighted, as we recognize how
much more we can accomplish with the money we raise
under this new arrangement.

Finding Support

Nonprofit organizations rely on contributions of money and
time to accomplish their missions. The INCOSE Foundation
benefits from having support from the INCOSE organization
in the form of an annual contribution and some of the
marketing and communications provided through INCOSE
Marcom, as well as access to the membership so we are able
to update people about our expectations, achievements and
needs.

Volunteers on The INCOSE Foundation board are out-
standing. John Snoderly’s (DAU) leadership as Chair
continues; Jim Armstrong serves as Treasurer, having
presided during the pandemic and helping us to keep our
spirits up; all members participated in the strategic sessions
with additional participation from Larry Strawser, JHU, who
along with Jon Wade has kept us moving forward.

Perhaps the most significant volunteer activity change
occurred in 2022 when DAU was mandated by Congress to
place faculty in volunteer rotational assignments serving as
defense systems engineering subject matter experts in support
of the mission of a selected organization. The INCOSE
Foundation was invited to apply and Tyrone Theriot, DAU’s



Managing Director (ontinued)

Engineering and Technology Department Chair - also an
INCOSE CSEP - grew interested in, and ultimately decided
to join, The Foundation to fulfill his rotation. Ty has lent his
experience and expertise in innumerable ways; so much so
that, at the first opportunity, he was elected to join the Board
of Directors of The INCOSE Foundation.

Every member of the Board contributes time and financial
resources. Leroy Hanneman was the first to respond to

our request for funding for the SE Global Member Project,
supporting ten student memberships; Bob Stowe and
Stephen Cook respond to every update with wise counsel
and support; Regina Griego represents the Foundation’s
interests in her work organizing the annual ISEF Bill Ewald
Award; and, Suja Joseph-Malherbe, former President of the
South Africa chapter, has agreed to work with the University
of Nairobi and the University of Lagos to help form another
African INCOSE chapter. The newest board member,
Dorothy Beneniste, has taken on the task of managing our
social media presence.

Ongoing Foundation Supported Awards
While our concentration shifts to the SE Global Member
Project, The Foundation continues to facilitate legacy
awards:
« ISEF, the International Science and Engineering Fair
INCOSE Bill Ewald Award to a pre-college student;
o The Chesapeake Chapter Award for undergraduates
(Three $500 awards);
« The San Diego Chapter STEM Awards
+ The Stevens Doctoral Award for Promising Research
in Systems Engineering to a PhD Candidate. See the
announcement of the 2023 Recipient later in this Report
of Activities.

There has been a realignment in two of the Funds managed
by The INCOSE Foundation. Through the generosity of
David and Donna Long, the James E. Long Fund now
supports the SE Global Member Project with a $5000 annual
gift for three years; and, Lorraine Wright has graciously

offered to support the project from the David Wright
Memorial Fund. We are so grateful to both.

As we are also grateful to all our donors....

Please be sure to look at the names of the many donors to
The INCOSE Foundation included in this report. Every gift
matters. As you know, we hold one fundraising event a year
at IW — the now much anticipated Soirée. We had to forgo
Soirée during the pandemic years and were delighted to
bring it back in 2023.

In addition to the money raised through registrations and
a raffle, both INCOSE President Marilee Wheaton and
member Tina Srivastava donated a portion of proceeds from
their two recent books, inspired by what they heard about
the SE Global Member Project at Soirée.

It is also important to note the administrative support The
INCOSE Foundation receives from Universal Management,
the company that manages the affairs of both INCOSE and
The INCOSE Foundation. It is always hard to define the
back-of-the-office activities performed by admin so let this
be a shout-out to the wonderful people who work with us.

In the last report we prepared, we wrote: “At the cusp of
2020, it is perhaps a good time for The INCOSE Foundation
to review its place in the systems engineering universe” We
believe we have accomplished that with stellar results.

To our supporters, please accept our gratitude. We hope you
will be inspired by what we are doing to renew your support.

Holly Witte, Managing Director
The INCOSE Foundation
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2023 Stevens Award

The INCOSE Foundation has been bestowing the STEVENS
Award for Promising Research in Systems Engineering to a
Ph.D. candidate since 2002. This is made possible through a
generous grant from the Stevens Institute for Technology.

The award, which carries a $5000 gift, is made only in

years when there is a worthy candidate. This year, 2023, we
are pleased to recognize Ibukun Phillips who is not only
recipient of the Stevens Award, but who is also the winner of
INCOSE’s Best Student Paper at IS 2023.

Mr. Phillips is a PhD candidate
in Purdue’s School of Industrial
Engineering, where he also
obtained his master’s degree

in Industrial Engineering. His
bachelor’s degree, in Industrial/
Production Engineering, is
from the University of Ibadan,
Nigeria. Mr. Phillips’ current
research is on the verification
and validation of AI-Enabled systems and Digital Twins.

The paper for 152023 is titled ‘System Verification via
Model-Checking: A Case Study of an Autonomous Multi-
differential Drive Robot’

Model-Based Systems Engineering (MBSE) has been utilized
in the design and behavioral modeling of cyber-physical
systems. The Vee model helps frame MBSE’ lifecycle approach,
with system verification a vital aspect of the qualification
process. However, popular modeling language tools in

MBSE, such as Systems Modeling Language (SysML), are
incapable of formally verifying these systems. In addressing
this shortcoming, model checking can be looked upon since it
allows for the development of formal system models similar in
abstraction to SysML models towards automatically checking if
these formal models satisfy formal specifications. In the paper,
we proposed an approach to translate behavioral diagrams

in SysML, such as state-machine diagrams, to the popular
symbolic model checker NuSMYV for formal verification.

As a case study, we applied this process to autonomous
multi-differential drive robots (DDR). Subsequently, the
NuSMV model is verified against some formal operational
specifications obtained from the requirements diagram of

the DDR. This system verification approach can help System
Engineers identify design flaws or incorrect modeling or
specifications that could be missed during the design phase
through the results of the model checking process.

The INCOSE Foundation extends congratulations to Ibukun
Phillips; and, our gratitude to the INCOSE Fellows who an-
nually establish the review team for the STEVENS Award.
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2022 & 2023 ISEF Award Winners

The INCOSE Foundation believes education is a key to the

future — not just for the student, but also for our civilization.

Talent, genius, and inspiration may not always announce
themselves or appear in settings one might expect. How
many great basketball players shoot hoops on courts in public
parks far away from the eyes of major Team scouts? How
many kids sit on their beds doing homework and thinking
thoughts far above those of their peers but whose chances of
being discovered by a top engineering school are slim?

While the size of the gifts made by The INCOSE Foundation
may not be life-changing in terms of what is needed to
secure a stellar education, we know the value of recognizing
talent, genius, and inspiration means a lot.

This is why we are proud to bestow an award to a student
through the annual Regeneron ISEF competition and, better
yet, to have that award acknowledge Foundation Founder
and champion, Bill Ewald. There have now been two stu-
dents to receive the Bill Ewald Socio-Technical Systems
Engineering Award of $1000.

Led by Regina Griego, the
selection team recommended
that Okezue Bell become

the first honoree in 2022 for
his work in Low-Cost and
Non-Invasive Upper Limb
Myoprosthesis.

In addition to his significant
work in science and engineering,

Mr. Bell is an activist and Climate Change ambassador to the
UN.

The 2023 recipient is equally impressive.

Israa Shawabka, who attends
Fawwar Girls Secondary School
and lives in Hebron, West
Bank, Palestine, has designed

a medical device that enables
women to self-examine for
breast tumors. The small device
works with a direct pressure
mechanism to feel the presence
of an abnormal solid lump.
This can be used anywhere at
any time, eliminating certain
barriers women face, including those for pregnant women
who cannot be exposed to harmful radiation.
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INCOSE Foundation Financial Profile 2020-2023 to Date

During the pandemic, donations to the Foundation
remained fairly stable. We did have significant fluctuations
in earnings but appear to be recovering from a sizable loss
last year.

Regardless of how the pandemic affected the economy and
society in general, the simple truth is that for the INCOSE
Foundation to grow and achieve maximum impact with
projects like the SE Global Membership Project, we must
have growth in donations and fund raising.

The following tables are a snapshot of how the Foundation
functions financially. You will see how donations have
remained stable. You will also see that expenses appear

to exceed donations, which is true; however, investment
income helps to subsidize our activities; as the economy
improves, so have our investments, putting 2023 in line to be
a positive year. A full financial report will be released after
The INCOSE Foundation Board meeting in July.

We are firm in our belief that systems thinking is a signifi-
cant key to finding viable solutions to the problems facing
the world. Systems Engineers bring that unique quality to
every issue. It is incumbent on us to do all we can to make
the INCOSE resources available in an equitable way to
students and practitioners everywhere.

What follows is a list of INCOSE Members who have chosen
to support our Mission. We are grateful to those whose
names appear. Every INCOSE member has the opportunity
to increase our ability to shape the world.

Here is where to donate: https://www.paypal.com/
donate/?hosted_button_id=H249VSA6BJTFQ

Please note that contributions may be tax deductible to

the extent allowed by law in your country. Please consult
your personal finance professional to understand how your
country governs such transactions.

1. Total dollar amount of donations each year for 2020,

2021, 2022, 2023 to date

2020-%45,491.37

2021-%47,048.49

2022 -%42,612.56

2023-YTD as of 5/31/23-$22,355.04

2. Total expenses for the same years

2020-%49,952.45

2021-%40,372.95

2022 -%34,683.55

2023-YTD as of 5/31/23 - $11,099.98

3. End of year investment balance for 2020, 2021, 2022
and 2023 to date

2020-%273,262.42

2021-$293,757.31

2022 -%$253,371.35

2023-YTD as of 5/31/23 - $274,817.88

4. End of year assets for 2020, 2021, 2022, 2023 to date

2020-328,165.84

2021-359,645,78

2022 -331,161.65

2023-YTD as of 5/31/23-$361,014.39



https://www.paypal.com/donate/?hosted_button_id=H249VSA6BJTFQ
https://www.paypal.com/donate/?hosted_button_id=H249VSA6BJTFQ

) e,’l,///“
— \

The INCOSE Foundation Board

BOARD CHAIR

Dr. John Ross Snoderly, DPA

President INCOSE 2002-2004

Learning Director for Engineering
Production, Coordination & Optimization
(PCO); Defense Acquisition University

DIRECTORS

Dorothy Beneveniste

Project Engineer at Boeing Commercial
Airplanes, Retired

LA Chapter Past-president; LA Chapter SEP
Exam Study Group Leader

Stephen Cook, PhD
INCOSE Fellow; Director and Principal

s
e I'i) Consultant Creative Systems Engineering;
=1 Systems Engineering Advisor, Shoal Group
' Pty Ltd; Professor of Defence Systems, The

University of Adelaide

e

Regina M Griego, PhD

Coach | Author | Speaker
https://transcending-futures.com
INCOSE Fellow

Leroy Hanneman

Ret. US National Security & Aerospace
Executive

INCOSE CAB Representative; Univ. Inst.
and SE Exec Advisory Board Manager

Suja Joseph-Malherbe
INCOSE SA Chapter past president

Letter 27; Independent Consultant;
CSEP

TREASURER

Jim Armstrong, PhD

Retired; Systems engineering and
program management consultant in
industry and government; Author
INCOSE ESEP

Robert Stow

BAE Systems, Inc., Retired

Chief Technology Officer & Sr. VP
Engineering

Larry Strawser

INCOSE and IEEE Liaison and
Systems Engineering Faculty
Johns Hopkins University

Tyrone Theriot

Engineering & Technology Department
Chair;

Kirkpatrick Facilitator/Bronze Trainer
& Professional Scrum Master (PSM);
INCOSE CSEP

Jon Wade, PhD

Jacobs School of Engineering, University
of California, San Diego; Director of
Convergent Systems Engineering and the
Institute for Supply Chain Excellence and
Innovation; INCOSE Fellow

A ™ Holly Witte

Managing Director
Pacific Science Center VP
Development/Membership, Ret.




Notable Donations

Women in Engineering and Sdence

The INCOSE Foundation is
honored to be the recipient

of every donation that helps

to take us to the next level.
INCOSE President Marilee J.
Wheaton gave the Foundation
a portion of the proceeds from

Alice F. Squires
Marilee J. Wheaton
Heather J. Feli Editors

Emerging Trends
INHENLS

Engineering
Leadership

Practical Research from Women Leaders

a book of which she was one

of three Editors. The book
reports on “....innovative and
impactful research from women
leaders in the field of systems

engineering.”

@ Springer

EMERGING TRENDS IN SYSTEMS ENGINEERING
LEADERSHIP — The book is available in hardcover and as
an ebook at: https://link.springer.com/book/10.1007/978-3-
031-08950-3

6%

Another very generous
donation came from Dr.

Tina P. Srivastava. Tina, the
recipient of the David Wright
INCOSE Leadership Award
bestowed by The Foundation
in 2013, has led a distinguished
career since. This donation is

INNDVATING IN A
SECRET WORLD

based on the success of her
recent book INNOVATING
IN A SECRET WORLD The
Future of National Security
and Global Leadership in which she “examines America’s
legal and administrative framework for defense technology
innovation and asks if it can take advantage of the open
innovation model, and especially if it could be used by

the U.S. government to manage delivery of innovative
technologies in a system that prizes secrecy and delivery of
low-cost hardware.”

You may purchase this book here: https://www.amazon.
com/Innovating-Secret-World-National-Leadership/
dp/164012866

%

Courtney Wright, Manager of the INCOSE Certification
Program, and Paul C. Martin, SE Scholar, have both made
it possible for twenty faculty members from the University
of Lagos and the University of Nairobi to take certification
training and to take the exam at no or very low cost.

%

Gregory Parnell served

as Editor of TRADE-OFF
ANALYTICS, a textbook
sponsored by the INCOSE
Decision Analysis Working
Group. Greg and his team of
editors and authors donate the
proceeds of this book to the
INCOSE Foundation.

Trade-off
Analytics

Creating and Exploring
the System Tradespace

Edited by Gregory 5. Parnell

WILEY

Available at Wiley: https//www.wiley.com/en-us/
search?pq=trade-off%7Crelevance
or at Amazon.


https://link.springer.com/book/10.1007/978-3-031-08950-3
https://link.springer.com/book/10.1007/978-3-031-08950-3
https://www.incose.org/systems-engineering-certification
https://www.incose.org/systems-engineering-certification
https://se-scholar.com/

Foundation Donors — You are the reason anything is possible.

Jutta Abulawi

James M. Adams
Virginia Aguilar
Masood Ahmed
Ebenezer Akinpetide
Neil F. Albert

Jack Allen

Michael S. Anderson,
Randall R. Anway
Alejandro Hernandez Arieta
Andrius Armonas
James R. Armstrong
Eileen P. Arnold
John G. Artus

Mike Ash

Frédéric Autran
Leandro V. Aveiro
Mina Awad
Jonathan Backhaus
Abhishek Bagmar
Reginald U. Bailey
Brian W. Baker
James D. Baker
Senthil Bala

Joao Barata

Andrea Barp
Bayartsengel Batsaikhan
Todd J. Bayer

Chad Bear

William A. Bearden
Richard Beasley
Alex Beaty

Sean Beckman

Eric C. Belle
William Bentley
Robert J. Berkovits

Every effort is made to be accurate in the listing of donors.

Foundation donors

Jase Berry

Jawahar Bhalla
Michael Biehler
Steven M. Biemer
Andreas Bierig

Bill Bihlman

Carlos Moreno Blazquez
John C. Boccio
Tom Booth
Gustavo Borges
Douglas Van Bossuyt
Wilfred R. Bourdon
Guy-André Boy
Ryan Boyce

Don S. Boyer
Bradley A. Boytim
Timothy K. Brady
Kurt Brock

Ralf Brosig

Robert Y. Brouwers
Barclay R. Brown
Noah Brown
Phillip J. Brown
James P. Browne
John S. Brtis
Richard A. Bryson
Aleksander Buczacki
Angie Bukley
Gregory Bulla

Eric Burgers

Eric Burgers

Paul Cafferata
Daniel Canales
Jakob Carlen
William T. Carlson
Ed Carroll

Kristina E. Carroll

Ronald S. Carson

Stephen Cash

Kent Chan

Terri W. Chan

Chapter Cleveland Northern
Ohio

Chapter Colorado Front Range

Chapter Delaware Valley

Armand J. Chaput

Jonathan R. Charlton

Jennifer Chatfield

Judd Cheatwood

Chapter Chesapeake

Stephanie S. Chiesi

Timothy R. Childers

Bill Chown

Miles A. Christensen

John Christmas

Andrea Cimino

John O. Clark

Aaron Cleary

Robert J. Cloutier

John R. Clymer

Daniel Cobb

Brenda Jacobs Cockson

Pamela Cole

John H. Coleman
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William Collins

Paul D. Collopy

Mary L. Compton

Nicholas Conrads

Bruce A. Conway

Stephen C. Cook

Sean M. Cowan

Please contact the INCOSE Foundation should a correction be needed.
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Rita C. Creel

Valery Creux

Harry E. Crisp
Marian Cronin

Grace Crowder

Paul E Cudney

James F. Cunningham
Kenneth L. Cureton
Roderick Cutright
Cihan H. Dagli
Michael Dahlberg
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Steven H. Dam
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Eric B. Dano
Rowland Darbin

Kim M. Darden
Heidi L. Davidz
Marcus Davis

Hans Peter de Koning
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Michael J. DiMario
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Rick Dove

Geoffrey S. Draper

Zhongmin Du

David H. Dudziec

Jargalsaikhan Dugar

Nathan Duman

Jean Duprez

Arnaud Durantin

Emmet C. Eckman
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Shahroudi

Mark Eggler
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Hazim El-Mounayri

Chapter Enchantment

David Endler

Louwrence D. Erasmus

John A. Erickson

Daniel Exertier

Maja Farstad

Quinn Fatherley

David Feely

Martina Feichtner

David Fields

Chapter Finger Lakes

Helene Finidori

David J. Finigan

Stephan Finkel

Andrew Fischer

Terry E Fitzgerald

David A. Flanigan

Lee B. Fleisher

Richard Wilhelm Focke

Terje Fossnes

Rodney A. Foster

Fluet Foundation

Community Foundation for
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Anabel Fraga
Scott M. Frisch
Teresa M. Froncek
Jose Miguel Fuentes Torres
Bence Galambos
Charles Galey
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Ralph Garry
Fgagsa Gashasha
Albert R. George
John Gersbach
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Anthony P. Gigioli
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Ronnie Gill
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Joh Goody
Gregory W. Gorman
James W. Gottfried
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Peter Green
Wiley Royalties — Gregory
Parnell
Regina M. Griego
David L. Griffith
Clement Grise
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Scott C. Haase
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Tamara Hambrick
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Kristen Handy
Kristen Handybrown
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Richard Hodge

Ann L. Hodges
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Stephen Hollis
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James Horejsi

Lisa R. Hoverman
William Hubbard
Melinda H. Huelar
Louis D. Huerta
Peter E. Huie
Chapter Huntsville
Arthur Hyde

Randall C. Iliff
Samantha I. Infeld
Akira Ishizaka
Toshiki Iwasaki
Nirmal Iyengar
Aleczander J. Jackson
Nerijus Jankevicius
Bill Jankowski
Douglas L. Johnson
Joseph Johnson
William Johnstone
Park Jong-Sun

Suja M. Joseph-Malherbe
John E. Juhasz

David Jurkiewicz
Timothy Leisy
Riidiger Kaffenberger
Takeshi Kai

Christian M. Kartanowicz
Matsuaki Kato

Steve Keen

David P. Keene
Karen S. Kelly
Duncan H. Kemp
Bob Kenley

Kenneth J. Kepchar
Ahmad Salman Khan
René King

Alan I. Kirschbaum
Richard W. Kitterman
Austin Klaus

Walter Koch

Ailer C. Kochan
Satyanarayana Kokkula
Prabhu Saran Konduru
Rael Kopace
Christine Kowalski
Enrique Krajmalnik
Ron A. Kratzke
Patrik Krause

Paul Krey

Joseph B. Kroculick
Charles W. Krueger
Russell J. Kubycheck
Geethesh Kukkala
Akshay Kulkarni
Anisha Kumar
Varghese N. Kuriakose
Jorg Lalk

Rodney Lam

Serge Landry

Samuel Langlois

Jorg R. Largent
Donald Latterman
Christophe Laverge
Rachel LeBlanc
James Leege
Bertrand Lesot
Robert A. Levin
Peter Lieber

Steven R. Ligon
Honor A. Lind

John M. Lomax
David A. Long

David S. Long
Donna Long



Jessica Loren
Chapter Los Angeles
Jacobus P. Lotter
James L. Love

Don S. Lucero
Sergio Lucero
Ronald R. Luman
Kerry J. Lunney

R. Howard Lykins
John MacCarthy
Reed MacMillan
Ashvani Madan
Michelle D. Maddox
Azad M. Madni
Robert J. Malins
Phyllis R. Marbach
Kayla Marshall
Richard A. Martin
Joseph Marvin
David Mason
Christopher M. Massa
Steven Massey

Gary Mastin

Robert Matigan
Anthony R. Matta
Henrik Mattfolk
Douglas A. McCabe
Christopher McDaniels
Tom McDermott
David McDevitt
Paul J. McGoey
Dorothy McKinney
James M. McMath
Guy Meador

Casey V. Medina
Michael R. Mercer
Albert C. Meyer
Chapter Midwest Gateway
William D. Miller
Chandru Mirchandani
Russell Mitchell
Tetsuya Miwa
Benjamin Mogridge
Bharani Raj Mohan
Nate Morgan

Juan Llorens Morillo
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Aurelijus Morkevicius
Colleen Moses

Amy Moy

Ted J. Mulder

Verona M. Mundle
Andrew Murrell
Karim Nahabet

John E. Nallon
Charmaine Narciso-Jiao
Jennifer M. Narkevicius
Morgan Nelson

Joy M. Newlin
Bradford J. Newman
Daniel Nguyen

Duc Nguyen

Troy V. Nguyen
David A. Nichols
Paul D. Nielsen
Robert Nilsson
Kentaro Nishi

Casey Noll

Amie Norgrove
NORSEC Chapter
North Star Chapter

Systems Northrop Grumman

Aerospace
Ernest Nwajagu
Victor N. Oancea
David H. Olwell
Meaghan M. ONeil
Anne O’Neil
Gary S. O’Neill
René Oosthuizen
Hugo Ormo-Armengol
Dale Orr
Macaulay Osaisai
Imuentiyan Oyesiku
Michael E. Pafford
Elena Gallego Palacios
Luca Palladino
Erika Palmer
John R. Palmer
Naveed Thailakandy

Pandikashala
Malcolm Panthaki
Louis E. Pape

Pascal E. Paper
Barry L. Papke
Chris Paredis
Gregory S. Parnell
Wiley Royalties Parnell
Bob Parro

M. Elisabeth Pate-Cornell
James Patterson
Gregory Paulsen
Garland Payne
Gretchen Peacock
Russell Peak

Paul J. Pearce
Sondra D. Peart
John Pennington
Karis Petersen

Troy A. Peterson
Andrew C. Pickard
Robert J. Pierson
Matteo Pietrobelli
Thomas D. Platt
Dana Polojarvi
David E. Poole
Krystal Porter
Curtis W. Potterveld
Michael D. Prendergast
Ian G. Presland
Kenneth L. Preston
Alex Price

Louis Priolo

Ken Ptack

Arthur B. Pyster
Jennifer A. Rainey
Randall Ramos
Thomas K. Rapp
Istvan Rath

Jeffrey S. Ray
Stephanie H. Ray
Ali K. Raz

DeAnna D. Regalbuto
William Reinhardt
Robin Reynolds
Donna H. Rhodes
Raymond Ricciardi
Sonja Rieck

Angela D. Robinson

Garry J. Roedler
Damian Rogers
Louis-Emmanuel Romana
Susan E. Ronning
Jan H. Roodt
Marianne Rorden
Jean-Claude Roussel
Sarah Rudder
Alexander Rudolph
Jennifer L. Russell
David A. Russo
Hussein A. Saab
Aurelio Fernandez Saez
Sophia K. Salas Cordero
George A. Salazar
Frank J. Salvatore
Chapter San Diego
Rodrigo Santiago
Nikita Sardesai
Sanjeev Savanur
Sanjeev Savanur
William G. Scheible
William D. Schindel
Paul Schreinemakers
David Schrunk
Armin Schulz
Sven-Olaf Schulze
Benjamin Schwartz
Tracy A. Scott

Zane B. Scott

Ryan C. Seader
Seattle Metro Chapter
Ed Seidewitz

Carrie Selski

Brian M. Selvy

Bruce R. Shelton
Perry N. Shelton
James B. Sheridan
Robert R. Shoemaker
Thomas M. Shortell
Thomas A. Shull
Daniel Siegl

Siemens Healthineers Systems

Engineering
Michael W. Sievers
Anne Sigogne



Nicole S. Silvers
Sean Simmons
Gail Slemon
Sergey Slovetskiy
Amazon Smile
Gary R. Smith
Jared Smith

Rene M. Smith
John Snoderly
Ariela Sofer
Joshua H. Sparber
Eric Specking
Chris Sperandio
Alice F. Squires
Tina P. Srivastava
Kim E. Stansfield
Marcin Starnacki
Renee L. Steinwand
Jennifer S. Stevens
Ian R. Still

Heinz Stoewer
Carl Stokes

Drew Stovall
Robert Stow

Tom Strandberg
Larry D. Strawser
Luca Stringhetti
Paul A. Sullivan
Sara D. Sumner
Ray D. Sundstrom
Dan C. Surber

Alp B. Surmeli
Joshua C. Sutherland
Stephen J. Sutton
Timothy Swanson
Joseph W. Sweeney
Aladdin Tamimi
Karim Tarabein
Michael Taylor
Guillaume Terpant
Tyrone Theriot
John A. Thomas
John G. Thomas
Jason M. Thompson
Garrett Thurston
Prasanna G. Tillu
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Lucio Tirone

Meng Seng Toh

Jan von Tongelen
Sharon Torres

Ingo Treue

Len R. Troncale

Bao Truong

Celia Tseng

Jun Tsunekawa

Yuki Tsutsui
Hubertus P. Tummescheit
Barbara Turrens

Ali Vakili

Arthur W. Van Nostrand
Paul A. van Tulder
Merijn Vanalderweireldt
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Ankur Vayeda
Jean-Francois Veron
David Vickery
Michael J. Vinarcik
Berber Vogt

Jon P. Wade

Chris A. Waguespack
David D. Walden
Loren M. Walker
Melissa Wallace
Joseph Walsh

Gan Wang

Zen Yow Wang
Charles S. Wasson
Margaret O. Watkins
Eileen B. Watson
Meng Seng Wei
Zhoujun Wei

Scott A. Weigand
Kevin L. Weinstein
Michael A. Welz
Marilee J. Wheaton
Clifford A. Whitcomb
Julia White

Paul White

Andrew I. Whiting
Charles R. Wilkers
Keith D. Willett
Antony G. Williams

Mark Williams
Michael Williams
Richard B. Williams
Ronald W. Williamson
Ann M. Willis

Rupert Wilmot-Dunbar
Beth Wilson

Jason T. Wilson

Mark A. Wilson

Holly Witte

Wayne A. Wolfe
Raymond B. Wolfgang
Thomas S. Wong

Neil Wood,

Courtney E. Wright
Robin J. Yeman

Mike Yokell

Nasa Yoshioka
Stephen Youn

Ralph R. Young
Kenneth M. Zemrowski
Noureddine Zhar

Kyle Zienin

Lori E. Zipes

Jeffrey V. Zweber



The INCOSE Foundation is a 501 ©3 nonprofit organization
Established — 2005

Contributions to the INCOSE Foundation are tax-deductible to the extent allowed by
laws of the donor’s country. The INCOSE Foundation does not offer financial advice.
Please consult your personal financial advisor. Credit card donations accepted.
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