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Systems
Engineering

The Essence of the Next
Industrial Revolution

- Digital Transformation

“The world is entering the Fourth Industrial
Revolution. Processing and storage capacities are
rising exponentially, and knowledge is becoming
accessible to more people than ever before in
human history. The future holds an even higher
potential for human development as the full effects
of new technologies such as the Internet of Things,
artificial intelligence, 3-D Printing, energy storage,
and quantum computing unfold.”
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Deep Shift

Technology Tipping Points

and Societal Impact

The Six Megatrends

As a foundation to its work, the council sought to identify
the software and services megatrends which are shaping
society, and their associated opportunities and risks.

People and the internet

How people connect with others, information and the world
around them is being transformed through a combination
of technologies, Wearable and implantable technologies
will enhance peopla's “digital presence”, allowing them to
interact with objects and one ancther in new ways.

Computing, communications and storage everywhere
The continuad rapid decling in the size and cost of
computing and connectivity technologies is driving an
exponential growth in the potantial to access and leverage
the internet. This will lzad to ubiguitous computing

power being available, where everyone has accessto a
supercomputer in their pocket, with nearly unlimited storage
capacity.

The Internet of Things

Smaller, cheaper and smarter sensors are being introduced
- in homes, clothes and accessories, cities, transport and
energy networks, as well as manufacturing processes.

© 2017 by Troy A. Peterson Published and used by INCOSE with permission
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Artificial intelligence (Al) and big data

Exponential digitization creates exponentialy more data —
about evenything and everyone. In parallel, the sophistication
of the problems software can address, and the ability for
software to learn and evolva itself, is advancing rapidly.

Thiz is built on the rise of big data for decision-making, and
the influence that Al and robotics are starting to have on
decision-making and jobs,

The sharing economy and distributed trust

The internet is driving a shift towards networks and
platform-based social and economic modeals, Asseals can
be shared, creating not just new efficiencies but also whole
new business models and opportunities for social self-
organization. The blackehain, an emerging technaology,
replaces the need for third-party institutions to provide trust
for financial, contract and voting activities.

The digitization of matter

Physical objects are “printed” from raw materials via

additive, or 30, printing, a process that transforms industrial
manufacturing, allows for printing products at home and '
creates a whole set of human health opportunities.,



Trends: Internet of Things and System Interactions

The interconnection of
products is ubiquitous,
occurring across
domains and with
systems we use every
day creating a complex
web of interdependent

systems.
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Trends: Data Science

Analytics — Dé , n/NaV|gat|on
Improving Systems and Sharecmuman Understanding Across Stakeholders



Trends: Cyber Security
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Trends: Artificial Intelligence

Artificial Intelligence
Human — Machine interactions solving complex problems (team play)



Industry 4.0 / Industrial Internet
Connectlng moels acrossthe Ilfecycle




_ System Element‘ Interaca)ns _
" Extef@al Elements & Interactions ~. 7
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creased DenSIt’of System External Elements & Interactions
Increased Interactions Betv®en External Elements

Expanding System Domain Boundary In&easing Interactions
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~ System Phenomenon & Complexity

Nodes =5
Potential Links = 10

Nodes = 30, potential links = 435,
unique configurations = 243

_ 510
Networks = 2° or 1024 Number of known atoms in the

universe ~ 2158 and 2246

© 2017 by Troy A. Peterson Published and used by INCOSE with permission
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Quote on System Challenges Today

“Today more and more design problems are reaching
insoluble levels of complexity.”

“At the same time that problems increase in quantity,
complexity and difficulty, they also change faster than

before.”

“Trial-and-error design is an admirable method. Butitis
just real world trial and error which we are trying to replace
by a symbolic method. Because trial and error is too

expensive and too slow.”

Christopher Alexander,
Notes on the Synthesis of Form?,

1. Christopher Alexander, “Notes on the Synthesis of Form” Harvard University Press, Cambridge Massachusetts, 1964

© 2017 by Troy A. Peterson Published and used by INCOSE with permission
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Rethinking Systems
Conceptualization

* The rapid increase in Cyber-Physical Systems is
changing the way we develop, manage and
interact with systems.

+ The National Science Foundation (NSF)
describes Cyber-Physical Systems (CPS) as l.
“engineered systems that are built from, and e
depend upon, the seamless integration of
computational algorithms and physical
components”

» They tightly intertwine computational elements
with physical entities across domains

* The NSF notes that CPS challenges and
opportunities are both significant and far-
reaching.

» To address these challenges the NSF is calling
for methods to conceptualize and design for the
deep interdependencies inherent in Cyber-
Physical Systems.

21 January 2018




INCOSE’s Transformation Strategic Objective

Objective: N
E 8

INCOSE accelerates the transformation of
systems engineering to a model-based discipline.

/ Trough of Distilusionment

* Accelerates:

« Understand the hype cycle! and bridge the chasm?... A e || Sehmeey || SERRRE | B
« Empower others to enlighten and influence adoption Integrated Systems Engineering Vision
Q TE
« Transformation: : Se4Y |
« A marked change, as in appearance or character, usually PSS s
for the better3. e.g. documents to models T E 3 R N\
« Lead and support the community in crossing the chasm sssczersy \ .

» Model Based Discipline
« System models of all types
* Modeler Collaboration and Model Integration

Dry Pavement Braking Distance

Maimum Turn Radivs: 24 1t
R TOMPH: HER SOR

Life Cycle Management of System 2
* Advancing & Adapting

1. Hype Cycle is a branded graphical presentation developed and used by IT research and advisory firm Gartner . :ns;:;t[):r?cf;:‘:m Life Cycle Management of Target System (System 1) 0
2. Moore, Geoffrey A. “Crossing the Chasm — and Beyond” Strategic Management of Technology and Innovation Third Edition 1996 . ’;’:zzt‘]f:tf;:””g : gn;‘:zt";rﬁ';':’e":“‘
3. Excerpted from The American Heritage Dictionary of the English Language, Third Edition 1996 by Houghton Mifflin Company « Distribution o MEMCEEHTE o\
4. Friedenthal, Sandy and Sampson, Mark - MBSE Initiative Overview - http://www.omgwiki.org/MBSE/doku.php ° Mg * Production

: 3::‘[‘::;:;" Target System

Target System Operating Environment

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission 13




!1— LEADERS

O

FOLLOWERS

LAGGARDS

21 January 2018

o

Chasm

Innovators Early Adaptors Early Majority Late Majority Laggards

Acceleration is very much about sharing, communicating and learning

Where would you plot your organization today?

1. Hype Cycle is a branded graphical presentation developed and used by IT research and advisory firm Gartner

2. Hype Cycle Graphic: https://en.wikipedia.org/wiki/Hype cycle
3. Moore, Geoffrey A. “Crossing the Chasm —and Beyond” Strategic Management of Technology and Innovation Third Edition 1996
4. Hype Cycle, Chasm Combined Graphic: http://www.datameer.com/blog/big-data-analytics-perspectives/big-data-crossing-the-chasm-in-2013.html

5. Driving Digital Transformation: New Skills for Leaders, New Role for the CIO, Harvard Business Review

© 2017 by Troy A. Peterson Published and used by INCOSE with permission

Rating of company’s
digital maturity in
leadership and
management?

More than 80% of
respondents are either
followers or laggards

14
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Transformation: Change Management and Leadership

. Dimension | Dimension V Dimension VI . . .
Obssaioand s Pmﬁcq Y s B R Consider key dimensions of change
(interviewing), and Tools ' ’
sym:qeas;zp.rnggand — » People, Process, Technology, and

T L Organizational e Physical Infrastructure

Environment o . .
T Effective [l | Program — Integrate dimensions of change
Integration [“" | Performance

— Addresses dimensions in parallel
— Leverage concurrency to encourage

cross dimension trades
— — Build ownership at the grass-root level

People
Competencies

Dimension IV
Contextual
Factors

\_ —

Figure 15-1: The dimension of the Integration Framework in view for initial engagement activities

. Transformation is a human
Consider:

ABP CM(OE + BPR + IT) centric endeavor.

ABP = Achieving Breakthrough Performance
* OE = Organizational Environment
* BPR = Business Process Reengineering

o ousTiess Process Models should enable shared
y = ay
* CM = Change Management human understanding

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission
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Keys to Digital Transformation (+sr report)

Start from the customers perspective
Digital leadership starts at the top
Engage in a discussion of trends
Think about agile

Use examples to make it real

Need a foundation of trust

Use KPIs for sharing knowledge
Break down walls wherever possible
Need digital coaches or maters
Create appropriate learning forums

Transformation: Driving Digital Transformation'

KEY BARRIERS TO DIGITAL BUSINESS DEVELOPMENT

Percentage who said, when it comes to digital business, these are the primary issues
holding their organization back. [cHECK UP TO THREE]

® LEADERS @ FOLLOWERS @ LAGGARDS

Organizational silos

Legacy processes

Cultural resistance to change

1. Driving Digital Transformation: New Skills for Leaders, New Role for the CIO, Harvard Business Review

21 January 2018
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Model Based Discipline: The Next Evolutionary Step

Model Based Discipline

« Models are not new to us

* In some ways we’re going “back to the future”

« Transformation is not a wholesale change

 Model based is the next evolutionary step

 Atransformation whose time has come

Understand the Current State

« Take inventory of current state of transition and
progress toward becoming a model based discipline

Envision and define the future state of SE:
f

« See Vision 2025,what are the business objectives, "Make sure that those, ‘Ideas whose time
metrics, stakeholders, technologies, priorities etc. has come’, get launched today."

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission



Model Based Discipline: What do we mean by MBSE

 What do we mean by:

21 January 2018

Model Based Systems Engineering

Model Based Engineering
Model Based Development
Model Based Design
Model Centric Engineering
Model Based Methods
Digital Engineering

Digital Design

Digital Thread

Digital Twin

Digital Tapestry

Et al.

© 2017 by Troy A. Peterson

Digitali

Digital L
Model
Model

Model
M@ d e |

Model Based Systems Englneermg

Digital
Digital

O Dngntal
| Dltjltol Engineering?

l'A'A del Mod

Google Trends

Digital Transformation

Jan 11,2012 Jan 1,2076
Published and used by INCOSE with permission 18



3. System of Innovation (SO}
Learning & Knowledge

2. Target System (and Component) Life Cycle Domain System
Manager for LC Manage: rs ‘
of

of Target System Life Cycle Man:

Systems, Boundaries and Change

Innovation - Management of Change - Transformation *—.J

nvironment

(Substantially all the ISO15288 processes are included in all four Manager roles)

Agile Systems Engineering Life Cycle Management Pattern

Life Cycle Management of System 2
e Advancing & Adapting
System Development

Support Processes Life Cycle Management of System 1(Target System)
Manufacturing System Development
Production Support Processes

Distribution Manufacturing
Marketing Production

Distribution

Marketing a
Target System Operating Environment a

LCM of Target System Operating Environment

Target System

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission SyStem of Innovation Environment
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Transformation
Strategy
Overview

* Vision

* Mission

* Mission Areas
* Goals

* Objectives

21 January 2018

Vision

Systems Engineering is acknowledged as a model based discipline

Mission INCOSE accelerates the transformation of systems engineering to a model-based discipline
Mission Area # 1 2 3
Mission Area Infuse INCOSE Engage Stakeholders Advance Practice
Mission Area What can INCOSE Do? What is practiced and needed? What is possible?
Engage stakeholders'to 955855 the Advance stakeholder community model
Goals Infuse model based methods throughout| current state of practice, determine based application and advance model
INCOSE products, activities and WGs needs and values of model based PP
based methods.
methods
Inclusi f model based tent i . . .
N ne u5|on'o .mo el based con er.1 .|n Define scope of model based systems [Advance foundational art and science of
Objective 1 INCOSE existing/new products (Vision, . . . . . .
, e s engineering with MBE practice and |modeling from and best practices across
AR D AEINEISEEL, BiE8elS, CEriieEion, broader modeling needs academia, industry/gov. and non profit
Competency Model, etc.) g ’ Y/EOV- P '
. Increase awareness of and about
Expand reach within INCOSE of MBSE . . . .
N L . Identify, categorize and engage stakeholders outside SE discipline of
Objective 2 Workshop; highlight and infuse tech ops . . . . .
o : stakeholders and characterize their what is possible with model based
Expand Reach activities with more model based . . .
current practices, enablers and obstacles| methods across domains and disciplines
content (products, WGs etc.)
(tech/mgmt)
Outreach: Leverage MOL.JS to infuse Build a community of Stakeholder - . . .
Obiective 3 model based content into PMI, Representatives to infuse model based Initiate, identify and integrate research
J INFORMS, NAFEMS, BIM, ASME and b ) oL . to advance systems engineering as a
Collaborate . advances into organizations practicing o
others, sponsoring PhD Students, svstems engineerin model based discipline
standardization bodies, ABET y & &
AL AR Cer ComIul sy Cir Provide baseline assessment framework
.. Assess INCOSE's efforts (WG, Objectives, Systems Modeling Assessment/ . ’
Objective 4 - . . Systems Modeling Roadmap, to create a
Initiatives etc.) for inclusion of model |[Roadmap to better understand the state
Assessment/ ) concrete measure of current state of the
based methods across the Systems | of the practice of MBSE. Push and pull . . .
Roadmap art of what's possible/what's the

Modeling Assessment/Roadmap

content from stakeholders (change
agents and the "to be convinced")

potential. 20



Strategy: Notional Timeline

* Mission Areas

* Internal Short Wave

* External Mid Wave

* Advancing Long Wave

* Waves Run Concurrently

* Activities build on each other

* Important to fully engage
stakeholder this next year. Pilot
Assessment & Roadmap this CY
and kick-off more broadly at 2017
IW.

21 January 2018

Stakeholder Value

Systems
Engineering
Transformation

Short Wave
6-12 Months

) Long Wave
Mid Wave 24-48 Months

12-24 Months

\

Synergies

Innovations

Empowering
Change Agents

INCOSE Effectiveness

=
20151S

I I I I I
1 2 3 4 5 2020 1S

Time (Years)

© 2017 by Troy A. Peterson Published and used by INCOSE with permission
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X  Transformation — Objectives & Initiatives
]

. { ngineerin )
/ - Transforr |

e -l T Y 612 Months Id Wave

R R o it 1220 Months

New/Related Developments

. STASE — SE Semantic/Ontology Effort © oot o ) 3

. New MBSE Initiative Challenge Teams and V&V : e, R :

. 2018 IS MBSE Workshop “TED Talks” & Case Studies e I -\ - ’
e :!,E.!-.: " Wodeing Challnge Team e+~

Time (Years)

Leon MGt

Products Under Development - Activities

° MOd el Based Exe m pla rs Computational Model Feature Groups: 27 Features, in
o Assessment Road ma p MOdel Featu res 6 Feaitiﬁ*Glioug‘Conﬁgurable for Speuflc Models

= =

Mods| Scops and Content

. INCOSE MBSE Primer
. Value Briefing / Case Studies / ROI

. Ambassador program by sector

. Transformation FAQs

Accomplishments

. Webinar November

. Strategy & Action Plan T e =

. Stakeholder List e = =" i
e Assessment Roadmap i e el e B =" g
. Enablers & Roadblocks = = q &

. Web search improvements e (SRR L‘
. Transformation website created e map— E— j =T
. Integration of MBSE throughout IW — m_- N [ ——" —

. Many briefings at conferences and institutions on [ |7 EEEESAT TR

SySte ms E n gl neerin g Tra n Sfo rm atl on Copyright %?&Z&B\T/r‘?xoy /geﬁfést%?s%ur%ﬂ#’s&ﬁ ar?d(fsed l‘fslg‘g%syE I‘f\\’ligb% mls.tsn permission 2 2



Transformation Stakeholders

The purpose of the
Vision 2025 is to
inspire and guide
the direction of
systems engineering
across diverse
stakeholder
communities, which
include

M
Model Consumers

« Engineering

Model Creators

Executives

L]
c 0
» Policy Makers g5 Complex Idea Communicators
3 Stakeholders in A Successful MBSE Transformation
v
Model Consumers (Model Users):
-
A.cademirs & [Non-technical stakeholders invarious Systems of Interest, whoacquire / make decisions about / make use of those systems, and a re informed by models °
wventhem. Thisincludes mass mar ket coneumers polloy makers, business ang otherleader and executives Investors product s s otersinpublicor odel Infra st ru ctu re Providers
Researchers rivate elections or selection decisions, etc.
- [Technical model users, including designers, project leads, production engineers, systemi I ,and p erators

Model Creators (including Model Improvers):
* Product visionaries, marketers, and other non-technical leaders of thought and organizations L L L
» Practitioners B T e e Py e T | N ( :OS E and other P rofessiona Soc ieties
Students (in school and otherwise) leaming to describe and understand systems
ducators, teaching the next generation how to create with models

JAcademics & Researchers who advance the practice
[Those who translate model content/i ioninto formalized models/structures etc.

EEE

- Tool Vendors

Complex Idea Communicators:
** IMarketing i
- i ors, espedially in compl areas of engineering and science, publi other domains, and indud ing curriculum developery

1l h
This vision will con- G PY ST

n.l **_ lleadersr to building their organization's MBSE capabilities and enabling MBSE on their projects
de a cture P iders n ding Tooli ng ge an Jthe andarag: Viethods:
on stakeholder Inputs +  [suppliers of modeling tools and other information systems and technologies that house or make use of model-based information
+ |Methodologists, consultants, others who assist individuals and organizations inbeing more successful through model based methods
and on.gn]ng collabora- + btandards bodies (including those who establish modeling standards as wellas others who apply them within other standards)
pl : * As a deliverer of valueto its
* A seen by other technical sodieties and by potential members
societies. " Jas 2 areat organizationto bea partof
* |As promoterof advance and practice of systems ing and MBSE

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission



CAB Breakout: Assessment / Roadmap Instrument:

: . Break out session: £ 1l
° |ntent|0na”y very Slmple: Test Drive and Data Collection % e
« Focused “one level down” from the intention Directors: s = a
to apply model-based methods to SE. 1 the domatm e, dent iy the 5 highes casesof = == Tl
. . « . . o i Meeds for model-enabled progress [even il most difficull) = i:_\ I ==
° Level Of detall - the IndIVIduaI ISO 15288 ||fe gr,:jl:iggnrtu"ultles for madel-enabled pll't:-gress. {low-hanging fruit) E ‘__ e —_
CyCIe p rocesses = P already accomplished examples of medel-enabled progress g _;—: J- ‘T:
. In Lz !i.i:lrrll:! |"|1.:|r.|-:'l diagrivm, idenlily any polenlial {é :
* Intended to address these important e e e =
q u estl 0 nS . st dseeatae o g Poduss W, bomuring, Bl binian, Sers e merrez, oic | p—— e

* What are you trying to improve? (Which
15288 processes?)

 Where are the biggest potential gains? The = —
easiest potential gains?

« What is already improved?
e But not:

» How will your goals be accomplished?
« What are the details of your plan?
 Not a CMMI

INCOSE Modeling Impa
. (Adapted from ISOVEG 15206-2115)

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission



INCOSE/ASME Model Stakeholder Features Pattern

Model Identity and Focus

« Being created in the INCOSE
supported ASME VV50 standards

Model Utility

committee project, also in use in the
INCOSE Transformation effort.

« Metadata in the form of a model

itself, describing “what is in the
model” — like a barcode which
describes a product.

« 29 Model Features, spread across 6
feature groups

21 January 2018 © 2017 by Troy A. Peterson Published and used by INCOSE with permission

Stakeholder Feature Model
for Computational Models
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Transformational Working Groups (WG)
* Agile Systems and Systems Engineering

* Lean Systems Engineering

 Model Based Systems Engineering Initiative

* Model-based Conceptual Design

* Object-Oriented SE Method

* MBSE Patterns

* Very Small Entities (VSE)

 Systems Science

* Tools Integration & Model Lifecycle Management
* INCOSE-NAFEMS Collaboration

 Ontology

Visit site for WG charters and to learn more

http://www.incose.org/ChaptersGroups/WorkingGroups/transformational

21 January 2018

Accomplishments: Website / Discoverability Improvements

—

P N
. \
INCOSE

Producis & Publications

Chapters & Groups

» INCOSE Chapters

» Chapter Resources
Chapter Awards

¥ ‘Working Groups
P Analytic Enablers
» Application Domains
» Transformational
P Process Enablers
Corporate Advisory Board
Academic Council
Student Divisions
INCOSE CONMECT

» Initiatives

Welcome, Troy
WNCQSE CONNECT | INCOSE Store | Join or Renew | Contact Us Profile Home Update Password Sign Out

Cerfification Chapters & Groups About Systems Engineering About INCOSE
Transformational Enablers
Home / Chapters & Groups / Working Groups / Transformational ﬂ ﬂ ﬂ D

Transformational Enablers - Troy Peterson
Working Groups with public content pages managed on the INCOSE public site:

i~ Agile Systems & SE

Lean Systems Engineering

MBSE Initiative

MBSE Patterns

Model Based Concept Design

Object-Oriented SE Method

I Very Small Entities (VSE)

Systems Sclence

Teol Integration and Model Lifecycle Management

MCQOSE-MNAFEMS Collaboration

Ontology

Most INCOSE Working Groups manage work in process in the INCOSE Connect library, accessible only to members and invited
guests,

Working Group Charters
Click Download to view the Working Group Charter

File Type Size Date Download

Agile Systems and Systems Engineering PDF 19116 KB
Lean Systems Engineering POF 73.58 KB

Model-based Conceptual Design POF 21054 KB
(Object-Oriented SE Method PDF 150.84 KB
MBESE Patterns PCF 933.21 KB
Process Improvement POF 13054 KB
Very Small Entities {WSE) PDF 23228 KB
Systems Science POF 114.51 KB

Tools Integration & Model Lifecycle Management PCF 37840 KB

© 2017 by Troy A. Peterson Published and used by INCOSE with permission

27



MBSE Initiative as an Incubator and Transformation Agent

e Digital Artifacts Challenge Team:
* |dentifying and characterizing MBSE digital artifacts across the lifecycle
* Production and Distribution Systems Challenge Team
* Connecting models across the lifecycle — Industry 4.0, Supply Chain, Logistics
e Standardizing V&V of models (Collaboration ASME, INCOSE, NAFEMS)
 Verification and Validation of Models — tied to ASME VV50 standards project
* (forming) Augmented Intelligence in Systems Challenge Team / WG
* Enhancing Systems Engineering through Man Machine Collaboration
* (forming) MBSE Roadmap Challenge Team / WG
e Capability roadmap to enhance development of MBSE capability

Development

stage
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Overcoming the Challenge

Artificial Intelligence Mﬂﬂl_‘x' Based Change
tyber Secuity SYSTEMS ENGINGEING nnovatior

Transformation

ata S igitﬁ| Cloud Analytics
Internet of Things

Design Thinking

Industry 4.0

...the only simplicity to be trusted is the simplicity to be found on

the far side of complexity
Alfred North Whitehead (1861-1947)

Simplicity does not precede complexity but follows it.
Alan Perlis (1922 — 1990)

Out of intense complexities intense simplicities emerge
Winston Churchill (1874 - 1965)

Simplicity is complexity resolved.
Constantin Brancusi (1876-1957)

Fools ignore complexity. Pragmatists suffer it. Some can

avoid it. Geniuses remove it.
Alan Perlis (1922 - 1990)

Any intelligent fool can make things bigger and more complex...
It takes a touch of genius — and a lot of courage to move in the

opposite direction.
Albert Einstein (1879 — 1955)

A genius! For 37 years I've practiced fourteen hours a day,

and now they call me a genius!
Pablo de Sarasate (1844 — 1908)

Lesson: Endure complexity, add tireless effort, and a touch of genius...
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“It is not necessary to change.

Survival is not mandatory.”
W. Edwards Deming

“What it we don’t change at all ...
and something magical just happens?”

> INCOSE’s Transformation Strategic Objective:
?;;\\ http://www.incose.org/about/strategicobjectives/transformation

I N C O S E Engage as a Transformation Stakeholder Representative, visit:

Int ti | C il Syste Engi i . . . . .
e~ http://www.incose.org/about/strategicobjectives/transformation
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http://www.incose.org/about/strategicobjectives/transformation
http://www.incose.org/about/strategicobjectives/transformation
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Copyright

This product was prepared by the Systems Engineering Vision 2025 Project Team of the International Council on Systems Engineering
(INCOSE). Itis approved by the INCOSE Technical Operations for release as an INCOSE Technical Product.

Copyright ©2014 by INCOSE, subject to the following restrictions:
Author use: Authors have full rights to use their contributions in a totally unfettered way with credit to the INCOSE Technical Product.

INCOSE use: Permission to reproduce this document and to prepare derivative works from this document for INCOSE use is granted provided
this copyright notice is included with all reproductions and derivative works.

External Use: This document may be shared or distributed to non-INCOSE third parties. Requests for permission to reproduce this document in
whole are granted provided it is not altered in any way.

Extracts for use in other works are permitted provided this copyright notice and

INCOSE attribution are included with all reproductions; and, all uses including derivative works and commercial use, acquire additional
permission for use of

images unless indicated as a public image in the General Domain.
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agreements with INCOSE. Contact INCOSE Administration Office, 7670 Opportunity Rd., Suite 220, San Diego, CA 92111-2222, USA.
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