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2017 IW MBSE Workshop... Embedded

MBSE: practicing, advancing, researching, educating, standardizing...

» More than 20 presentations here in Salon E (Sat & Sun) with most linked to working group activities
* At least 17 different Working Groups/Initiatives involved in MBSE related meetings

» 7 case studies from across medical, consumer products, automotive, space and defense

5 external views on analysis modeling, tool integration, verification and validation

« 10 different collaboration efforts internal and external to INCOSE
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MBSE Wiki and INCOSE Website

Login
1 '_‘ a - Q INCOSE CONNECT | INCOSEStore | loinorRenew | ContaetUs Member Login
[51{€] mBsE wiki
Recent Changes Media Manager Sitemap
WE SET THE STANDARD

Search >

Trace: - start - incose_mbse_iw_2017

mbseincose_mbse_|

Products & Publicafions Certificafion Chapters & Groups

About Systems Engineering About INCOSE

Table of Contents

Back To MBSE Initiative Wiki MBSE Workshop and Related
Meetings at INCOSE IW 2017

R ( - Ch: &G
MBSE Workshop and Related Meetings at INCOSE opters & Groues - o
IW 2017 (Jan 28 - 31) IW 2017 MBSE Schedule » INCOSE Chapters Mission & Objectives

MBSE Workshop Schedule b Chapter Resources
Saturday, January 28,2017

opoo

Home / Chapters & Groups / Working Groups / Transformational / MBSE Initiative

Driven by the INCOSE Board's strategic objective to become a ‘'model-based discipline,’ the Systems Sunday, January 28, 2017 Chapter Awards Visit the MBSE Initiative project site
Engineering Transformation effort and Model Based Systems Engineering (MBSE) Initiative continue to Monday "

y, January 30, 2017 ¥ Working Groups i i
expand upon the highly successful MBSE Workshop, noy Link to SE Transformation site

to the International Workshop (IW) 2016, MBSE will be a MBSE WDrkSth Schedule » Process Enablers
the IW. In alignment with the INCOSE's Systems Engines} Analytic Enablers

focus on current practices, advancements and collabora AIMBSE Workshop sessions are being held in Salon E, with the exception of the MBSE reception on Sunday, which wil be held in the Zen Garden

Leadershi INCOSE CONNECT | INCOSE Stare | lainorRenew | ContactUs

>
> Application Domains
v

Search >
Links to presentations vill be added to the agenda tems below as they become avalable. Transormational sandy Friedent
This page provides an overview of the MBSE-related inft

IW. Each group is encouraged to maintain a meeting pa Saturday, January 28, 2017 Agile Systems & SE
application, or INCOSE website. Presentations and othe

Challenge Tear|

- = Agenda ftemiPresentation Link e Lean Systems Produels & Publicafions Cerificaion Chapters & Groups About Systems Engineering
ese pages.

pag 10:30-11:00 | MBSE Initiative Mark Sampson (Siemens) Engineering

N Modeling and
MBSE Worksh Obiecti 11:00-12:00 | Robust Design and Process Effsctivensss through Model-Based Methods | Casey Medina & Kristina Fuerst (Terumo Medical) MBSE Initiative it g il Home 1 Aot INCOSE | Strstegic Chjectives | Transformation [vl=]=] 2
nteroperabili N e
orkshop jectives 13:00-13:30 | Systems Engineering Transformation Strategic Objective Troy Peterson (S31) MBSE Pattems For Further Information
Accelerate transformation of systems engineering to a m| 13:30-1415 | i Inviled Speaker: Digital Engineering Kristen Baldwin (U.S. DoD DASD(SE}) Object-Oriented SE See the MBSE Initiative for SE Transformation
14:15-15:00 | @ Modek-Centric Decision Making Donna Rhodss (MIT) Method Space Systems|  information pertaining to MBSE
activities.
= Advance and mature the MBSE Practice 15:30-16:15 | @ How is Modek-based Systems Engineering Justified? Ed Caroll(Sandia National Labs) vsE i
B y - ! ¢ E ! Contact the AD for SE Objective:

= Mainstream Model Based Systems Engineering 16:15-17.00 | g Future Directions for SysML v2 Sandy Friedenthal Systems Science Telescope Moc) 1. chormation for further

- Promote and advance the role of MBSE in global T7:00.17:45 | MBSE & SysMiL Educaton Russel Paak (Georgia Tech) ool Intsgraton and information: INCOSE Accalerates the transformation of systems engineering to s model-based discipline.

= Get authoritative information on MBSE out to prac] ; ;

17:45-18:00  MBSE Workshop Wrap-up & Look ahead Mark Sampson (Siemens) & Troy Peterson (SS1) ) Biomedical De

= Infuse model based methods throughout INCOSE Model Lifecycle Build a Draad‘commutmtymat promates and advances model-based engineering and the role that model-based systems

- Engage stakeholders to assess the current state Other groups with MESE relsted topics an Sunday (se group section below for details) Management enginearing plays in it

+ Determine neecs and value of model based mein Time(s) | Group Corporate Advisory Board GEOSS Modellr Accelerate the transformation to a model-based discipline:

= Advance stakeholder community and advance moj

fty 13:00-17:45  Tool Integration and Mode! Lifecycle Management Working Group Acadzmic Council

. » Advance and mature the MBSE Practice
Student Divisions

IW 2017 MBSE Schedule Sunday, January 29, 2017 Activity Teams

INCOSE CONNECT

« Mainstream Model Based Systems Engineering

Evalve to a cohesive MBSE language, applicable to multiple domains

The ol N — Y2017 MESE v Time  Agenda ltemiPresentation Link Presenter » Initiatives Troy A Peterson = Promote and advance the role of MBSE in global Model Based Engineering (MBE)
e followini le contains the A M A . e " i
9 Lo 900 | MBSE Initiative & SE Transformation Mark Sampson (Sismens) & Troy Peterson (SSI) MBESE Usability] + Connect to other MBE cross domain standards like Building Information Modeling (81M)
9:30

Get authoritative information on MBSE out to practitioners and the broader community

This agenda includes the main MBSE workshop schedul Infuse MBSE into SEBoK

930- | Closing the Design Cycle Loop vith Execulable Requirements and | B. Sherman (Procter & Gamble) & H. Tummescheit (Modelon) & J.

linked from the tables below as they become available. 10:00 | O5LC Llorens (The Reuse o} Methodology 3  Align with SE Vision 2025 (see page 38-29)
10:30-  JPL ModekBased Systems Enginecring Case Study Chris Delp (NASA JPL) From:
11:00 )
11:00- | NASA Modet-Based Systems Engineering Pathfinder 2016 K Weiand & J. Holladay (NASA) .

Model-based systems engineering has grown in popularity as a way to deal with the limitations of document-based

11:30 | Summary and Path Forward approaches, but is still in an early stage of maturity similar to the early days of CAD/CAE

11:30- | @ ESA Eucld - Case Study Jose Lorenzo (European Space Agency)
12:00 To:
13:00- | Systems Engneering at Ford Motor Gompany Gase Study Ghristopher Davey (Ford Motor Company) + Formal systems modeling is standard practice for specifying, analyzing, designing, and verifying systems, and is fully
13:30 intagrated with ather enginearing models. Systam models 2re adapted to the application demain, and include 2 brozd
13:30- | Model-Based Engineering at Raytheon Case Study Stephanie Chiesi (Raythean) spectrum of models for representing all aspects of systems. The use of internet-driven knowledge representation and
14:00

immersive technologies enable highly efficient and shared human understanding of systems in a virtual environment
1:‘33 MBSE Ecosystem Overview Lonnie VanZandt (Sodius) that span the full life cycle from concept through development, manufacturing, operations and support.

30 January 2017
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Why Transformation

=
© 22
t O< >—
EMBEDDED — o) =
AUTONOMOUS S YSTEM L
COLLABORATING O CREATIVITY &
v = S
LLl
0 PHYSICAL
)

AMBIGUITY

30 January 2017

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission 4



loT — Connectedness - Systems

GROWTH IN THE INTERNET OF THINGS

THE NUMBER OF CONNECTED DEVICES WILL EXCEED 50 BILLION BY 2020

BILLIONS OF DEVICES
50

15:0)

INCEPTION

1996 2000 2004 2008 2012 2016 2020

30 January 2017
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Interactions Drive 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

30 January 2017
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Rethinking System Conceptualization

* Interconnectedness and the rise of Cyber Physical Systems

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

«  They tightly intertwine computational elements with physical entities across domains

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

« 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.

We must transform systems engineering to manage the current and coming complexity

30 ‘]anuary 2017 Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission 7



Transformation to a Model-Based Discipline

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

Advance and mature the MBSE Practice (MA3)

Mainstream Model Based Systems Engineering MA3)

Evolve to a cohesive MBSE language, applicable to
multiple domains (MA3:01)

Promote and advance the role of MBSE in global
Model Based Engineering (MBE) (MA2:01)

Connect to other MBE cross domain standards like
Building Information Modeling (BIM) (MAL:03)

* Get authoritative information on MBSE out to
practitioners and the broader community (©3)

* Infuse MBSE into SEBoK (MAL:O1)
« Align with SE Vision 2025 (see page 38-39) 4

30 January 2017
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Transformation Considerations

30 January 2017

Key considerations

Change management is essential and it’s focus is on the human dimension
The broader stakeholder community that must be reached for transformation
Must lead the value proposition and coordinate the technical activity

It's much more than just advancing the technical dimension

Other relevant background

Great work has been done on the Transformation front — Need to accelerate
Transformation is required to manage the current and coming complexity
Model based is the next evolutionary step — not an all new or radical change

INCOSE must lead the effort and move the needle

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission




SE Transformation Overview

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

. Accelerates:

— Understand the hype cycle! and bridge the chasm?...

—  Empower others to enlighten and influence adoption

. Transformation:

— A marked change, as in appearance or character,
usually for the better. e.g. documents to models

— Lead and support the community in crossing the
chasm

 Model Based Discipline
—  System models of all types
—  Modeler Collaboration and Model Integration

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

Plateau of Productivity

Slope of Enlightment

Trough of Disillusionment

Technology Trigger Chasm

Innovators Early Adaptors Early Majority Late Majority Laggards

Integrated Systems Engineering Vision
[ o 2 e S
CS Hydraulic Fluid:

SAE 1340 not-
" | compliant

>\ Thermal/Heat
" | Dissipation: 780

Ergonomic/Pedal
% Feedback: 34 ERGS |

R Hydraulic Pressure:
= | 350 P

Minimum Turn Radius: 24 ft,
Dry Pavement Braking Distance
at 60 MPH : #46-t. 90 ft

2. Moore, Geoffrey A. “Crossing the Chasm — and Beyond” Strategic Management of Technology and Innovation Third Edition 1996
3. Excerpted from The American Heritage Dictionary of the English Language, Third Edition 1996 by Houghton Mifflin Company

4. Friedenthal, Sandy and Sampson, Mark - MBSE Initiative Overview - http://www.omgwiki.org/MBSE/doku.php



Transformation: Hype Cycle and Chasm

30 January 2017

Plateau of Productivity

Slope of Enlightment

Trough of Disillusionment

Technology Trigger 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

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission
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Transformation: Change Management and Leadership

ENVISION
EEDEIDITDIIDIETD

Capability Development

Technology Ownership Building

Program Stewardship

Transformation Life Cycle™ (TLC): Booz Allen Hamilton

Consider:

ABP CM(OE + BPR + IT)
ABP = Achieving Breakthrough Performance
. OE = Organizational Environment
. BPR = Business Process Reengineering
. IT = Information Technology
. CM = Change Management

30 January 2017

Consider key dimensions of change
» People, Process, Technology, and
Physical Infrastructure
— Integrate dimensions of change
— Addresses dimensions in parallel

— Leverage concurrency to encourage
cross dimension trades

— Build ownership at the grass-root level

Transformation is
a people focused
endeavor.

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission
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Transformation: What to expect and what do we need

...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)

Simplicity is complexity resolved.

Constantin Brancusi (1876-1957)

We must endure complexity

30 January 2017

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission

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)

add tireless effort and a touch of genius

13



If only it were that easy...

| know MBSE

30 January 2017
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SE Tran

sformation Products: Stakeholders

c O
o N
'g n
- Stakeholders in A Successful MBSE Transformation
o 1
SV
Model Consumers (Model Users):
Non-technical stakeholders invarious Systems of Interest, whoacquire / make decisions about/ make use of those systems, and a re informed by models
*Hk** Jofthem. This includes mass market consumers, policy makers, business and otherleaders and executives, investors, product us ers, votersin publicor
rivate elections or selection decisions, etc.
*ok Technical model users, including designers, project leads, production engineers, systeminstallers, maintainers,and users/op erators
Model Creators (including Model Improvers):
* Product visionaries, marketers,and other non-technical leaders of thought and organizations
* Systems Engineering practitioners, systemtechnical specifiers, engineers, designers, testers, theoreticians, analysts, scien tists
* Students (in schooland otherwise) leaming to describe and understand systems
* Educators, teaching the next generation how to create with models
* [Academics & Researchers who advance the practice
* Those who translate model content/information into formalized models/structures etc.
Complex Idea Communicators:
o Marketing professionals
% Academics/Educators, especially in complexsystems areas of engineering andscience, public policy, other domains, and includ ing curriculum developers
s well as teachers
o Leadersofall kinds
*k Leaders responsible to building theirorganization's MBSE capabilities and enabling MBSE on their projects
Model Infrastructure Providers, Including Tooling, Lan nd Other Standards, Methods:
* Suppliers of modeling tools and other information systems and technologies that house or make use of model-basedinformation
* Methodologists, consultants, others who assist individuals and organizations in being more successful through model -based methods
* Standards bodies (including those who establish modeling standards as well as others who apply themwithin other standards)
INCOSE and other Engineering Professional Societi
* As a deliverer of value to its membership
* As seen by other technical societies and bypotential members
* As a great organizationto be a partof
* As promoterof advance and practice of systems engineering and MBSE
30 ‘]anuary 2017 Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission

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

« Engineering
Executives

» Policy Makers

« Academics &
Researchers

» Practitioners

« Tool Vendors

This vision will con-
tinue to evolve based
on stakeholderinputs
and on-going collabora-
tions with professional
societies.




Strategy
Overview

* \Vision

* Mission

* Mission Areas
» Goals

* Objectives

30 January 2017

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 455685 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 IncIu5|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 engineering with MBE practice and |modeling from and best practices across
AT AEITEISEELS, BiESel, CErfieEion, broader modeling needs academia, industry/gov. and non profit
Competency Model, etc.) g ’ Y/8OV- 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 |V|Ol.JS to infuse Build a community of Stakeholder . . . .
Obiective 3 model based content into PMI, Rebresentatives to infuse model based Initiate, identify and integrate research
J INFORMS, NAFEMS, BIM, ASME and P ) . . to advance systems engineering as a
Collaborate . advances into organizations practicing L
others, sponsoring PhD Students, svstems engineerin model based discipline
standardization bodies, ABET y g &
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/ . 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. 16



Strategy
Detalil

* Objectives have MOEs

* Objectives have
traceable Activities /
Task level actions to
accomplish objective

* Baseline Assessment of
current state will need to
be completed.

» Objective 4.
Assessment &
Roadmap will enable
baseline assessment by
ISO 15288 process
areas

30 January 2017

Vision

Systems Engineering is acknowledged as a model based discipline

Infuse model based methods throughout INCOSE products,

Engage stakeholders to assess the current state of practice,

Advance stakeholder community model based application and

Goals L .
activities and WGs determine needs and values of model based methods advance model based methods.
L Inclusion of model based content in INCOSE existing/new ) . . . . . .
Objective 1 . o g/ Define scope of model based systems engineering with MBE |Advance foundational art and science of modeling from research
) products (Vision, Handbook, SEBoK, Certification, Competency X X X L .
Foundations Model, etc.) practice and broader modeling needs and best practices arcos academia, industry/go and non profit.
L Expand reach within INCOSE of MBSE Workshop; highlight and . . . Increase awareness of and about stakeholders outside SE
Objective 2 - L . Identify, categorize and engage stakeholders and characterize | . .~ . . .
infuse tech ops activities with more model based content . . discipline of what is possible with model based methods across
Expand Reach their current practices, enablers and obstacles . S
(products, WGs etc.) domains and disciplines (tech/mgmt.)
L Outreach: Leverage MOUs to infuse model based content into Build a community of Stakeholder Representatives to infuse . . . .
Objective 3 . X N . Initiate, identify and integrate research to advance systems
PMI, INFORMS, NAFEMS, BIM, ASME and others, sponsoring PhD| model based advances into organizations practicing systems . R L
Collaborate o . . X engineering as a model based discipline
Students, standardization bodies, ABET engineering.
. Engage stakeholder community with Systems Modelin . . .
Objective 4 , S R gag ¥ ¥ g Provide baseline assessment framework, Systems Modeling
Assess INCOSE's efforts (WG, Objectives, Initiatives etc.) for Assessment/ Roadmap to better understand the state of the
Assessment & . . . X Roadmap, to create a concrete measure of current state of the
inclusion of MBSE across the Systems Modeling Roadmap practice of MBSE. Push and pull content from stakeholders B X \ X
Roadmap " X " art of what's possible/what's the potential.
(change agents and the "to be convinced")
01: % of INCOSE products including model based content
01: # of sections in existing products with model based content weighted - -
by significance (L, M, H); Marking these assessments into the SE R efl n I n IVI O ES
Transformation Roadmap (by ISO 15288 process area).
01: Inclusion of Model Based content into certification (SEP would signify
an understanding of MBSE) TrOSTTTeTTU7TUT TP ST T U T A ST UCOTITE T TTOTE Uy
02: # of domains represented within MBSE Workshop . N domain
02: Stakeholders breadth in INCOSE and activities {2ls 5 1Kk and‘MBE fiinet] SEress medtiiE comm}mlty 01: Use Xfrmation A-R to assess ease of model based activities (creation,
- . R 02: % and quantity of stakeholder types across domains engaged L X
L. 02: % WG/Activity teams including model based content 02: Use Xfrmation A-R to characterize current state and obtain E&O communication, level of automation et al.)
Objective 02: % of model based content in IW and IS 03: # of stakeholders 02: # of non-SE stakeholders in stakeholder representative list engaged
Measures of 02: # of WG's that are including model-based content weighted by the X R ! 02: Targeted questionare toward non SE stakeholders on perception of
N X X X 03: # of domains represented,
Effectiveness mpact on the practice (L, M, H); Marking these assessments into the SE . R . \value of model based methods
. 03: Stakeholder Representative meeting attendance . .
(MOEs) Transformation Roadmap (by ISO 15288 process area).; . R B 02: Increased hits on MBSE content on INCOSE website, ...measures
R . X 03: Stakeholder feedback on A-R progress in organizations
02: # of models included in products, or used to describe products (SEBoK " - . global buzz...
04: Pilot completed and feedback positive, neutral or negative . . e
for example) 2. T, 2l 0, CC A Liacl dal bk ol
03: # of joint products with model based content . . .
D ol gapsidenttien Mapping and building out tasks level
04: # of gaps identified
04: % of content missing MBSE
04: Progress in inclusion of model based methods on the Assessment & - -
Roadmap for INCOSE Wlt S al I u I I I | Ig
01: Leverage relationship and efforts with NAFEMS for model definitions
and model taxonomy
02: Create stakeholder model in a modeling tool
02: Run A-R pilot and aggregate results; refine A-R from Pilot, Run A-R
Imperatives / Actions /01: Engage product providing groups for assessments noted in 01 MOEs [across Stakeholder community (CAB, Stakeholder Reps etc.), Aggregate -
Activities 04: Internal application of MBSE Assessment & Roadmap results and publish standaid=toptologyivishalizetiongmetiod=leteh

04: Pilot Assessment & Roadmap to obtain initial Feedback

04: Expand A&R activity to CAB & Stakeholder Reps.

Provide change agents success stories/ value of MBSE implem. from
across domains

17




Strategy

Notional P
TI m el | ne Transformation

Short Wave i Long Wave
° MISSIOn AreaS 6-12 Months 1';/23 \I\lllvavi 24-48 Months
- onths
* Internal Short Wave Engage Advance
| Stakeholders | Practice
» External Mid Wave | |
| |
. | |
« Advancing Long Wave S . .
© ! ! Synergies
- Waves Run Concurrently - | |
.o . @ 1 I Innovations
+ Activities build on each other 3 ! o
- 1 |
* Important to fully engage R Today ! Empowering
_ 8 o i Change Agents
stakeholder this next year. n L !
. | | |
Pilot Assessment & Roadmap — ? T - i INCOSE Effectiveness
this CY and kick-off more *é oL | : . , >
I I I I I I
broadly at 2017 IW. 2015 1S 1 2 3 4 5 20201S

Time (Years)
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Transformation Assessment & Roadmap

« Our team has been discussing “instruments” or “dashboards” for

showing current state and opportunities for progress.
* Views below are adapted from a recent INCOSE Conference on

Agile Health Care Systems:

System of Innovation (SOI) Pattern Logical Architecture

B rea k 0 Ut Sess I 0 n : (Adapted fromeOIIEC 15288:2015)
Test Drive and Data Collection

* Directions:
— Break into teams and discuss the following, then . . .
— In the domain model, identify the 5 highest cases of:
2 @ Needs for model-enabled progress (even if most difficult)
g (O Opportunities for model-enabled progress (low-hanging fruit)
3 @ Already accomplished examples of model-enabled progress

Sticky |In the same model diagram, identify any potential
nete | corrections or improvements to the model.

Note: This includes not just selection of life cycle processes (e.g., Architecture Definition), but also
system domains (e.g.., Product, Manufacturing, Distribution, Service, Enterprise, etc.) ComyrkId © 2018 by Vi, D. Sttt Porreitr et 1o INCOGE b pibksh e e

19

30 ‘]anuary 2017 Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission



INCOSE Vision 2025

AWORLD IN Transforming Systems
MOTION Engineering INCOSE

Systems Engineering Vision - 2025

— Systems engineering will lead the effort to drive out unnecessary complexity
through well-founded architecting and deeper system understanding.

— Avirtual engineering environment will incorporate modeling, simulation, and
visualization to support all aspects of systems engineering by enabling
Improved prediction and analysis of complex emergent behaviors.

— Composable design methods in a virtual environment support rapid, agile and
evolvable designs of families of products. By combining formal models from a
library of component, reference architecture, and other context models,
different system alternatives can be quickly compared and probabilistically
evaluated.

30 January 2017

20

Copyright © 2016 by Troy A. Peterson Published and used by INCOSE with permission



Trending Influencers on Systems Engineering Transformation

30 January 2017

Artificial Intelligence Model Based gpapge
cyber Security SYSEMS Eﬂglﬂeﬂrl_llg Innovation

Transformation

Data ScienceDigitam Cloud A“alytics

i DESIZN Thinking
Internet of Things Industry 40

21



MBSE Imitative as an MBSE Incubator

* Analytics — Data Science - Visualization/Navigation:
* Improving Shared Human Understanding Across Stakeholders

* Industry 4.0 / Industrial Internet
« Connecting models across the lifecycle

 Atrtificial Intelligence
« Human — machine interactions solving complex problems (match play)

e Cyber-Physical
* Intertwined cyber and physical dimensions, vast state space, new
vulnerabilities
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Change
Rapid rates of change and matched agility

“When the rate of external change Rt S S

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

Jack Welch

“It is not necessary to change.
Survival is not mandatory.”

W. Edwards Deming
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Future Generations

Male World - 2014 Female

100+
95 - 99
90 - 94
85 -89
80 - 84
75-79
70 -74
65 - 69
60 - 64
55 - 59
50 - 54
45 - 49
40 - 44
35-39
30 - 34
25 - 29
20-24
15 - 19
10 - 14
5-9
0-4
400 300 200 100 0 0 100 200 300 400
Population (in millions) Age Group Population (in millions)

N .
INTERDEPENDENCE

s

i What i srdependence?
What is a syster hat is interdependence

- How does interdependence play a role in my life
What systems are you a part of and what systems [

are a part of you?

What is a pattern? at school, at home, and with friends?

In what ways can a person be interdependent
and also be an individual? Is one more important
How do patterns influence behavior? than the other? Why or why not?

! srns help (vou) to n
What makes a system break down? How do patterns help (you) ¢

How can systems change and adapt?

30 January 2017

24

permission



Questions

30 janvier 2017 www.incose.org/IW2017 25



Troy Peterson Bio

30 January 2017

Troy Peterson

System Strategy, Inc.

Vice President & Fellow
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Troy Peterson is a Vice President with System Strategy, Inc. A consulting firm instituting model
based systems and strategies to manage complexity and speed innovation.

Troy has led several international projects and large teams in the delivery of complex systems.
His experience spans commercial, government and academic environments across all product life
cycle phases. Recent engagements include Contingency Basing, the Ground Combat Vehicle
(GCV), Mine Resistant Ambush Protected (MRAP) vehicle and developing engineering capability
within organizations responsible for research, development, acquisition and system of systems
engineering and integration.

Troy’s impact has led to his appointment to six different boards to improve engineering education
and method application. He frequently speaks at leading engineering conferences and was
recently appointed by INCOSE as the lead for transforming Systems Engineering to model based
discipline.

Prior to joining System Strategy, Inc. Troy was a Booz Allen Fellow and Chief Engineer, He
worked at Ford Motor Company and as an entrepreneur operating a design and management
consulting business. Troy received his B.S. in Mechanical Engineering from Michigan State
University, his M.S. in Technology Management from Rensselaer Polytechnic Institute, and an
advanced graduate certificate in Systems Design and Management from the Massachusetts
Institute of Technology (MIT). He holds INCOSE Systems Engineering, PMI Project Management,
and ASQ Six Sigma Black Belt certifications.
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