TGCC Monthly Meeting
Anthony Bullion — Chapter President

August 26, 2021
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e Upcoming INCOSE Events
e INCOSE IS
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New Members & Resources COAST

e Jennifer Mindock, Kalle Christiansen, Satya Akundi, Lawrence
Mastromoro, and Michel Farhat

e Chapter Information & Resources

— https://www.incose.org/incose-member-resources/chapters-
groups/ChapterSites/texas-gulf-coast/chapter-home

— LinkedlIn
e https://www.linkedin.com/groups/3790414/

e Any chapter questions or suggestions for future speakers

— Email tgcc.incose@outlook.com

==, Getting to Know INCOSE
|“§LCQ§Ehtt s://www.youtube.com/watch?v=vpStSoz2tI0
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Upcoming INCOSE Events

e |INCOSE New England chapter will be hosting its third annual fall workshop on October 22nd and 23rd, 2021.
The workshop will be conducted as a two-day virtual event.

The workshop is aimed at creating a forum for the systems engineering community to network, share ideas, knowledge,
and practices, and learn more about the most recent innovations, trends, experiences, and issues in all aspects of
systems engineering from world-class thought leaders in the field.

— https://www.neincose.org/2021-incose-ne-fall-workshop

e |INCOSE-LA Speaker Meeting, Role and Importance of Negotiation, Persuasion and Conflict in Systems
Engineering, September 14t 5:30 to 7:30 PST, Zane Scott presenting

e Enchantment Chapter NM, Verification and Validation (V&V) of Complex Systems: A Holistic, Model-Based
Approach, August 27th, 8 to 4 pm MT

— Tutorial Virtual led by William Miller, Executive Principal Analyst with Innovative Decisions and Adjunct Professor at
Stevens Institute of Technology

— Register via EventBrite - https://www.eventbrite.com/e/vv-of-complex-systems-a-holistic-model-based-approach-tickets-
161417473007

— INCOSE members: SO; non-members or Corporate Advisory Board associate members: $25; students: SO. You will receive
an email receipt from EventBrite, which will act as your confirmation. If you do not receive a confirmation, have trouble
I NCOSEreglsterlng or paying, or to register and pay by check, contact Mary Compton at mlcompt@sandia.gov.
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Accelerating through Adversity

KEYNOTE SPEAKERS

A

Victoria Coleman Masayoshi Arai

Lex Hoefsloot

USAF Chief Scientist
Senior Advisor to the
Director at CITRIS & the
Banatao Institute,

Co Founder of
Lightyear
View Biography

Director-General,
Commerce and Information
Policy Bureau Ministry of
Economy, Trade and

University of California Industry (METI),
Former Director of Government of Japan
DARPA View Biography
View Biography
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When everything seems to be going against
you, remember that the airplane takes off
against the wind, notywith it.

- Henry Ford
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Systems Thinking Relationships b

Set of principles, concepts, & laws
explaining system structure, behavior,
and performance

A

Translation of Systems Theory to enable
alternative decision, action, and
interpretation A

]

Competencies to deal
with complex systems
and problems
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Concepts,
Tools, Methods
Application

\Z
Systems Theory foundations to
support Systems Thinking

v )
Systems Thinking application to Bridge
advance state of Systems Practice

https://www.incose.org/symp2021/home
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https://www.incose.org/symp2021/home

Mastering Tomorrow's SE Palette y Collaborating Through INCOSE Communities

Back to sound B e e
echnical "Heart
R . Over 50 WGs worldwide
= Solving problems
= Creating technical products
« Influential Standards group &
MBSE initiative

Together is better ‘““H—_ﬂ

= Annual IW (Jan) & IS (Jul)

j - Webinars & Tutorials

* Mini Events

« Community Offerings — Webinar

Principles
0N} g Heuristics

Leamn from other L - _— Reductionism
systems Systems : balanced with holism

Creativity

Showcase + Syslems Exchange
Cafes

» Engagement with events from
other professional societies

* INCOSE Events “Toolkit"

Models &
Methods

Checks &
Balances

Applying your
h expanding toolkit

nisations
rearsss 3 ~
Always expected, now | E F u ! a Q
must be met U stesrs
[

yatems Enginooring

Needs are met, all are —~—_}
satisfied

Technical & societal
acceptance

e of Systems Engmu:rm

www.incose.org/symp2021 15 + Evolve the practice, instruction & perception of SE = To inspire & guide the direction of SE

Technical Leadership for Systems Engineers by Dave Walden, ESEP
Key Takeaways

« Key soft skills necessary — communication, conflict management, etc.
« Defining your technical leadership vision, purpose, objectives

» Leadership versus management, definitions and scope

» Use of breakout groups for activities worked well
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Artificial Intelligence and Systems Engineering

Myth Busting Neural Networks s

 They work just like the brain does

— Busted: we don’t KNOW how the brain produces decisions,
opinions, emotions, thoughts

* As they grow in size and speed they get smarter

— Busted: often better-designed smaller networks outperform
larger ones. Size alone doesn’t matter.

» Solving a hard or complex problem shows that an Al is
nearing human intelligence

— Busted: Deep Blue mastered chess but can do NOTHING
else remotely resembling human behavior or thought

I N\CO@ E www.incose.org/symp2020 5
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Training Data and the Lifecycle

Training Data and the Lifecycle s

* Apply systems development
lifecycle to Data used in training
* Requirements / Planning
— What data is needed
* Analysis
— Coverage, negative examples,

adversarial, edge cases, bias in
data

* Design of Data
— How to use the data
— Augment, Synthesize
« Implementation

Implementation
Maintenance
tips://commons. wikime: a :SDLC-Maintenance-Highlighted.png CC
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Training Data is Key

Image Recognition: Training Data is Key ‘gz

The Green School Bus Problem

Al image recognition is taught to identify
military vehicles and differentiate civilian
vehicles

Now, into the field of view
wanders this:

https://pixabay.com/photos/mi ixabay.com/photos/u :
litary-imtv-defense- army-united-states-army-humvee-

hitps:fipixabay.com/photositank-panzer- %
fgh tan-165448/, fi £
batlle-tank-qun-2729903/, free s — R
r -

How do you think it will be classified?

Sl st |
_ os:abaycomopotssr: It IS selected as a target,
hitps://pixabay com/photos/iransport- hee i th Al t bl
o o is the Al to blame?

https://pixabay com/photos/us-army-

united-states-army-oshkosh-
Mi 2526749/, free

Training data is like source code to an Al ML System

?'F =
I CQE E 711712021 17
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SE and Training Data

Systems Thinking: use an unreal

world to counter bias

* Bias in the world vs. bias in the
data
Application: identify male nurses
and female nurses in photos

* In the world: 93% of nurses are
female

« Should data consist of 93% female
nurse photos?

* A‘real world” dataset might
misclassify men as doctors

 Better dataset would be 50/50

Some Al bias may come not from OUR
biases, but from our poor training

7118/2021




Artificial Intelligence and Systems Engineering

e For more info:
— Python (coursera.org)
— Deep Neural Networks (Andrew Ng, deeplearning.ai website)
— Python Data Science Handbook by Jake VanderPlas

INCOSE



Name
TIMOTHY BRADY

James Bullion
Reynaldo Climacosa
Lenny Delligatti
David Hetherington
Tomas Juknevicius
Jim Marsh

Tasha Penner
GCeorge Salazar
Joshua Sparber
Drew Stovall

Tony Williams

Timothy Wood
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Company
NASA JOHNSON SPACE CENTER

BOOZ ALLEN HAMILTON

BARRIOS TECHNOLOGY

DELLIGATTI ASSOCIATES, LLC

SYSTEM STRATEGY, INC

DASSAULT SYSTEMES, UAB

1B

SHELL

NASA

SELF

BIGLEVER SOFTWARE

JACOBS

ERC INC

Title

Engineer

Senior Systems Engineer

Systerns Engineer

Managing Member

Principal

Mr.

Solutions Engineer

Systems Engineer SME

Human-Computer Interface Technical Lead

Systermn Engineer

VP Engineering

Chief Engineer, SE&I

System engineer

Chapter
Texas Gulf Coast

Texas Culf Coast

Texas Gulf Coast

Texas Gulf Coast

Texas Culf Coast

Texas Gulf Coast

Texas Gulf Coast

Texas Gulf Coast

Texas Culf Coast

Texas Gulf Coast

Texas Culf Coast

Texas Gulf Coast

Texas Gulf Coast

Country
USA

USA

USA

USA

UsA

Lithuania

USA

USA

UsA

UsA

USA

USA

UsSA

Certificatic

=m Attendance = 740+
» (increase of 40% from a year ago)

IEEE Professional Development Portal
e=m ° Expectin Q1 of 2022

Recommendation to follow CDC

guidance and limit any non-essential
face to face meetings/events




OFFSHORE
TECHNOLOGY
CONFERENCE
2021
#0TC2021

INTERNATIONAL COUNCIL ON
SYSTEMS ENGINEERING (INCOSE]
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Offshore Technology Conference

Effective integration of Project Management (PM) and Systems Engineering (SE) is essential to deploy successful offshore systems in the rapidly
advancing space of digitalization and automation systems. Both SE and PM have formal methods to help guide projects and products through the life
cycle. Where these two philosophies converge to deliver value is an intricate balancing act between overburdening processes that slow progress and
deficient processes which allow flaws to propagate throughout the system and ultimately result in poor performance or failures. This session
highlights some recent advancements and success stories and how to overcome challenges with implementing PM and SE in an immersive data rich
ecosystem. Each author discusses practical applications in the current environment and demonstrates how they leveraged digitized information to
create value and enable successful digital transformation initiatives.

Sa:“:' The Challenges Of In'llplementing Systems Engineering Attendance
AL Bullion, Booz Allen Hamilton 35 . d 30+ |
° IN person an oniine
Transformation Of Digital Requirements: An Enabler For Successful Complex Projects Key Feed back

J. Marsh, IBM USA; A. Hudson, Barrios Technology o
| udson, Barrios Technolog o Overa” attendance S|gn|f|Cant|y affeCted by

Standardization of Procurement Equipment Specifications: Establishing A Strong COVI D, eStimate about % Of normal

Foundation For Oil & Gas Capital Project Development And Delivery ° GOOd aUd ience partICI pation Online q ueStionS
were challenging

Benefits Of Using Requirements Management Tools On A Digitized API 170 Document ° Most fo rum attendees were O&G pa rtICI pa nts

R. Climacosa, 5. Matlock, J.A, Ollero, Barrios Technology; D.L. Miller, American Petroleum

A. Postema, International Association of Qil & Gas Producers

Institute

Data Centric Verification To Streamline Project Planning And Execution
_,"” M. Reed, Shell Oil

INCOSE



Offshore Technology Conference

Systems Engineering in Practice: Stories from Experts in the Field

e This panel session will bring together four recognized expert practitioners in the field of systems engineering.
Each panelist will present a personal story of their experience working in systems engineering.

— The audience will learn how the complexity of missions between NASA and OTC is fundamentally the same, as are the failure risk and
classifications.

— The audience will learn that many people in oil and gas may be practicing systems engineering to some degree already, possibly without
recognizing it as such.

— The audience will learn how a “fixer” used Model-Based Systems Engineering to rescue a series of failing projects and deliver the systems
on time and within budget.

— The audience will learn how systems engineering techniques can help us to better understand the warming Arctic region as it expands
with increased tourism, fishing, exploration, and related traffic along with the promise of vast undersea oil, gas, and other mineral assets.

— Finally, the audience will be given the opportunity to ask questions and engage in conversations with the panelists.

Moderator — Don Gelosh ===
INCOSE

* Dr. Don Gelosh is the Director of Systems
Engineering Programs at Worcester Polytechnic
Institute (WPI).

+ Dr. Gelosh has over 45 years of experience
including 26 years serving in the US Air Force and
post-retirement work in government, industry, and
academia.

= Dr. Gelosh holds an INCOSE ESEP-Acquisition
certification and is 2 member of the Washington
Metro Area Chapter.

* Dr. Gelosh currently serves as the INCOSE Services

-

INCOSE

Director.
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Panelist — Rob Perry Panelist — Jon Holladay

Title — Systems Engineering — Findin Title — Engineering the System, a NASA and
Goldiloc‘lcs... & 8 ; | E.?!‘s E OTC Perspective &C.?.r‘s E

* Rob Perry is CEQ and President of Reach Production
Solutions, offering innovative solutions to the Oil &

* Jon Holladay is the Systems Engineering
Technical Fellow for NASA where he leads a
team of world class subject matter experts to
provide consultation to a dozen or more

Gas industry.

* Previously, Mr. Perry was global Systems
Engineering Director and global Director of Subsea
Processing at FMC Technologies and then Technip
FMIC.

* Mr. Perry also spent 22 years at BP, where his last

NASA programs each year.

* His career includes key roles in a variety of
MASA missions and programs.

* Mr. Holladay is a member of the INCOSE
Corporate Advisory Board, a Senior member

role was Vice President of Deepwater Facilities
Technology,

* Mr. Perry is a member of SPE and INCOSE and an
early member of the Oil & Gas Working Group.

of AIAA and member of the International
Astronautical Federation.

Key Takeaways

» Key similarities and challenges between aerospace and O&G systems Engineering - finding Goldilocks...
« Safety vy 3 b
« Challenging environments
+ Risk Management

» Application of systems engineering effort dependent upon the challenges . ‘ .
* Goldilocks . OR: what is th;a right degree o_fsytms engineering rigor for me?
* Level of acceptable risks Rob Perry REALH
« Complexity of organization and project
* Form follows function & importance of Use Cases

“Every great pilot has a pre-flight checklist, but doing that pre-flight checklist doesn’t make you a great pilot”
a ’“'“\\ - Michael Griffin (former NASA Administrator)

I C O,%E “If you have one hour to save the world, how would you spend that hour?”
N ‘. would spend 55 minutes defining the problem and 5 minutes solving it.” - Albert Einstein

b "r“'"&?m"



Panelist - Tom McDermott
Systems Engineering For Policy Determination, | lﬂCOSE
An Example Focused On Arctic Security

* Tom McDermott serves as the Deputy Director and
Chief Technology Officer of the Systems Engineering
Research Center (SERC) at Stevens Institute of
Technology in Hoboken, NJ.

* He served as Principal Researcher, Interim Director and
Director of Research of the Georgia Tech Research
Institute (GTRI) from 2002 until 2018.

* Prior to GTRI, he spent 18 years with Lockheed Martin
Aeronautics Company, serving as Product Team Lead
and Division Manager for Lockheed Martin's F-22

Raptor Avionics Team.

* He currently serves as the Director of Strategic

Integration for INCOSE.

Key Takeaways

Digital systems modeling

Importance of systems thinking

Evolutionary development due to uncertainties
Political and climate challenges

Understand the environment, constraints, and
technical gaps

Use of visuals for communications, increases

understanding

!,.--—.:7“_
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Panelist — Barclay Brown

Title - A Philosophy Of Model Based II\LCO$E

Systems Engineering

Key Takeaways
Importance of Use Cases evolved to MBSE
Use of block diagrams to bridge specialty engineers to
systems engineers
CUSTARD

Context — what’s the system and entities outside

the system

Usage — use cases
States and modes
Timing

‘-.‘_-r

* Barclay R. Brown is an Engineering Fellow at

Raytheon Technologies, focused on MBSE and
artificial intelligence and machine learning in

systems engineering.

* Before joining Raytheon, he was the Global

Solution Executive for the Aerospace and Defense
Industry at IBM, and lead systems engineer for

some of IBM's largest development projects.

* Dr. Brown holds an INCOSE ESEP certification and

is a Certified Systems Engineering Quality
Manager, CIO of INCOSE for 2021-2023, and the
former INCOSE Director for the Americas.

Architecture — structure of system
Realization — map functionality to elements

Decomposition — apply over and over

-...,,.c._,;..?f"
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