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EE How Well Have We Taken Advantage of the Latest Technologies and Trends?

GROWTH IN THE INTERNET OF THINGS
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INCOSE

“When the rate of external change
exceeds the rate of internal change,
the end of your business is in sight.”

Jack Welch
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COSE How should we address rapid rates of change?

“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. But it is 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.”

1. Christopher Alexander, “Notes on the Synthesis of Form”
Harvard University Press, Cambridge Massachusetts, 1964
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INCOSE What's Required to Better Integrate Technology and More Swiftly Adapt?

THE WALL STREET JOURNAL

_ Product
Models Will Run the World Data
By Steven A. Cohen and Matthew W. Granade — August 19, 2018 A\
» |f software ate the world, models will run it. Market Product
Understanding Model Fidelity
» There is no shortage of hype about artificial intelligence and
big data, but models are the source of the real power behind ﬁ_) G—\/
these tools.
Market Rapid
Market ; Speed to
»  Their products get better, allowing them to collect more data, Value Growth Learning  >P""
which allows them to build better models, making their
products better, and onward.

Market
Share/
Proliferation

* The software revolution has transformed business. What's
next? Processes that constantly improve themselves without
need of human intervention.

28 January 2019 2017 by Troy A. Peterson Published and used by INCOSE with permission
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INCO,??E Shifting our focus to System Information 3]

‘,’/ Engineering Systems processes.in

information technology/tools

Engineering Process enablmg automation
Consumes and Produces [ :

information Iteratively
€ content —
' ' Engineering |

\-ﬂ

Key system information that must

be produced, consumed and Process
maintained consistently across e
the life cycle 2. Processes
* Leverage existing ISO 15288

Engineering Process

Engineering Information Systems Engineering Life Cycle
e ProceSS ¢ produced and consumed by Management Processes
» Design and modeling the

Interrelated activities that direct _ _
what information goes where, /\ Systems Engineering Process
e and Environment for MBSE.

when and to whom

Engineered System Information

1. System Information

* A strong underlying metamodel

e Automation

Digital federation, integration,
automation through the use of
tooling, standards, common
interfaces etc.

» Ensuring the essential system
concepts underpin our models

» Science, Engineering, Math...

http://www.omgwiki.org/MBSE/doku.php?id=mbse:pbse

Remember: Automating junk, makes more junk automatically

© 2017 by Troy A. Peterson Published and used by INCOSE with permission
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INCOSE SO 15288 as a Framework for MBSE Assessment
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How Well Does Your Engineering Enterprise Capture, Model and Manage Knowledge?
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Models Engineers explicitly model knowledge

. Data, information and knowledge used to
overcome bias and identify opportunities.

Movie: Moneyball, Columbia Pictures presents ; Michael de Luca Productions Culver City, CA : Sony Pictures Home Entertainment, [2012]. © 2018 SS|

Human experts influence our projects, using
their experience, intuition, informed judgment. —_

Lewis, Michael. Moneyball: The Art of Winning an Unfair Game. 2003. |
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Shared Insightful /
Understanding Enlightened

Team

Learning Contextual /

Knowledge Actionable

Synthesized &
Formalized Structured /

Information Organized

Processed Unprocessed /
Data Sl

Executing Knowledge Management in Support of Mission Command, A Primer for Senior Leaders - Army Bulletin No 18-02 (Nov 2017)

'ﬁneeﬁng
The Digital R

“rom: ...Limitations of document-based
approaches, but is still in an early stage of
maturity similar to the early days of
CAD/CAE.

To:...The use of internet-driven knowledge
representation and immersive
technologies enable highly efficient and
shared human understanding of
systems in a virtual environment that span
the full life cycle from concept through
development, manufacturing, operations,
and support.

INCOSE Vision 2025 www.incose.org ©2018 SSl



* It's a paradigm shift

* The previous state is unrecognizable
* |t doesn’t happen overnight, it takes time, and effort
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28 January 2019

Plateau of Productivity

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

Slope of Enlightment

More than 80% of
respondents are either
followers or laggards

Trough of Disillusionment
Technology Trigger Chasm

Innovators  Early Adaptors Early Majority Late Majority Laggards

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
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INCOSE

Transformation
Strategy
Overview

* Vision

* Mission

* Mission Areas
e Goals

* Objectives

28 January
2019

Vision

Mission

Systems Engineering is acknowledged as a model based discipline
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 955685 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
N Inclu5|on'of' model based conter?t.m Define scope of model based systems |Advance foundational art and science of
Objective 1 INCOSE existing/new products (Vision, . . . . . .
. e o engineering with MBE practice and |[modeling from and best practices across
josrcctoss AETCLITS SR (E i) broader modeling needs academia, industry/gov. and non profit
Competency Model, etc.) g ’ ¥/80V- P '
_ Increase awareness of and about
Expand reach within INCOSE of MBSE . . . o
. . - . Identify, categorize and engage stakeholders outside SE discipline of
Objective 2 Workshop; highlight and infuse tech ops . . . . .
s . stakeholders and characterize their what is possible with model based
Expand Reach activities with more model based . . o
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 . . . .
. . model based content into PMI, . . Initiate, identify and integrate research
Objective 3 Representatives to infuse model based - .
INFORMS, NAFEMS, BIM, ASME and . o . to advance systems engineering as a
Collaborate . advances into organizations practicing .
others, sponsoring PhD Students, svstems engineerin model based discipline
standardization bodies, ABET y & &
Engage stakeholder community with 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/ based methods across the Systems of the practice of MBSE. Push and pull ABETELS MEEBUITS ©F CUARIL SR 6 i
Roadmap y P ) P art of what's possible/what's the

Modeling Assessment/Roadmap

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

potential.



INCOSE

Strategy
Notional
Timeline

Systems
Engineering
Transformation

Short Wave
6-12 Months

Long Wave
24-48 Months

Mid Wave
12-24 Months

* Mission Areas

* Internal Short Wave

* External Mid Wave

* Advancing Long Wave

* Waves Run Concurrently

e Activities build on each other

Stakeholder Value

* Important to fully engage

stakeholder this next year. Pilot

\

Synergies

Innovations

Empowering
Change Agents

INCOSE Effectiveness

Assessment & Roadmap this CY x
2015 1S

and kick-off more broadly at 2017
IW.

28 January 2019

1 1
I I I I I
1 2 3 4 5

Time (Years) 202015
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INCO}?&E Transformation Developments and Outcomes

QQ.

4

Outcomes Achieved

Supported incubation of >7 Challenge

Teams/WGs

Provided >35 INCOSE Transformation
briefings

INCOSE IS and IW MBSE Lightening
Rounds

Model Wrapper / Features Packaging
Framework

Model Based Assessment Roadmap
Model Based Stakeholder List

Model Based Enablers & Roadblocks
INCOSE Transformation Webinar
Strategy & Action Plan

Transformation website created

Many Transformation Briefings

New/Related Developments

Challenge Teams as Innovation Incubators
Collaborative V&V of models with ASME
Expanding and Developing new MOUs

Supporting OCM effort within INCOSE .
MBSE FAQs Development )
Model Based Exemplars .
INCOSE MBSE Primer

Model Based Value Briefing
Supporting ST4SE: Semantic Technologies
INCOSE Assessment Roadmap completion .

Next Steps

Kickstart and Support
Transformative INCOSE Activities
Infuse Change Management
principles across INCOSE
Collaborate with FUSE, Vision etc.
Establish a Sector Ambassador
program to extend reach

Improve communications (INSIGHT
Transformation Corner Update
webpage on incose.org)

Update and refine metrics on
Strategy

Continue Working Standards review
for changes related to model based

Documents to Models

ROI

Il R




|NCOSE Transformation, Change and Trust — Speed Depends on Relationships

1/28/2019

Leadlng Change: John P. Kotter
Eight-Step Process for undertaking major change.

. Creating a Sense of Urgency

Building a Guiding Coalition

Developing a Strategic Vision and Initiatives
Expanding the Network of Change Agents
Empowering Broad-Based Action

Generating Short-Term Wins

Consolidating Gains and Producing More Change

Instituting Change in the Culture Q\

ONOOREWN

Accelerate: John P. Kotter

Kotter’'s new book Accelerate refines principals and adds the
concept of a “dual operating system”.

« One operating system is characterized by management,
hierarchy and driven toward efficiency

* The other is characterized by leadership, networks,
relationships, strategic acceleration and driven to innovate.

2017 by Troy A. l@tg@qrng@ishememgﬁ:“WSE with permission
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INCOSE Assertion

Systems Engineering
is the essential discipline for Digital
Transformation
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“It iIs not necessary to change.

Survival is not mandatory.”
W. Edwards Deming

INCOSE’s Transformation Strategic Objective:
https://www.incose.org/about-incose/transformation

Engage as a Transformation Stakeholder Representative, visit:
https://www.incose.org/about-incose/transformation

18
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Troy Peterson
Vice President

tpeterson@systemxi.com
844 .SystemXi
313.806.3929

- \N
INCOSE Troy Peterson

Troy Peterson, SSI Vice President, and INCOSE Transformation lead is a recognized leader in
developing model based solutions to speed innovation and solve complex systems
challenges. He has led the delivery of numerous complex systems and methodologies while
at SSI, Booz Allen and Ford Motor Company. His experience spans academic, non-profit,
commercial and government environments across all lifecycle phases. Troy received a BS in
Mechanical Engineering from Michigan State University, an MS in Technology Management
from Rensselaer Polytechnic Institute and an advanced graduate certificate in Systems

Design and Management from Massachusetts Institute of Technology. He also holds INCOSE
CSEP, PMI PMP, and ASQ Six Sigma Black Belt Certifications.

2017 by Troy A. Peterson Published and used by INCOSE with permission
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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). It is 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.

Requests for permission to prepare derivative works of this document or any for commercial use will be denied unless covered by other formal
agreements with INCOSE. Contact INCOSE Administration Office, 7670 Opportunity Rd., Suite 220, San Diego, CA 92111-2222, USA.

Service marks: The following service marks and registered marks are used in this document:
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