
Welcome to the
2019 System of Systems Engineering Collaborators 

Information Exchange (SoSECIE)

We will start at 11AM Eastern Time

Skype Meeting +1 (703) 983-2020, 46013573#

You can download today’s presentation from the SoSECIE Website:

https://mitre.tahoe.appsembler.com/blog 

To add/remove yourself from the email list or suggest a future topic or

speaker, send an email to sosecie@mitre.org

SoSECIE Webinar

https://mitre.tahoe.appsembler.com/blog
mailto:sosecie@mitre.org


NDIA System of Systems SE Committee

• Mission
• To provide a forum where government, industry, and academia can share 

lessons learned, promote best practices, address issues, and advocate 
systems engineering for Systems of Systems (SoS)

• To identify successful strategies for applying systems engineering principles 
to systems engineering of SoS

• Operating Practices
• Face to face and virtual SoS Committee meetings are held in conjunction 

with NDIA SE Division meetings that occur in February, April, June, and 
August

• SoS Track at NDIA 22nd Annual Systems Engineering Conference, Grand 
Hilton Tampa Downtown, Tampa, FL, October 21-24, 2019

• Conference Info:
http://www.ndia.org/events/2019/10/21/22nd-annual-systems-and-mission-engineering-
conference

NDIA SE Division SoS Committee Industry Chairs: 
Mr. Rick Poel, Boeing
Ms. Jennie Horne, Raytheon

OSD Liaison: 
Dr. Judith Dahmann, MITRE

http://www.ndia.org/events/2019/10/21/22nd-annual-systems-and-mission-engineering-conference


Simple Rules of Engagement

• I have muted all participant lines for this introduction and the 
briefing.

• If you need to contact me during the briefing, send me an e-mail at 
sosecie@mitre.org.

• Download the presentation so you can follow along on your own

• We will hold all questions until the end:
• I will start with questions submitted online via the CHAT window in Skype.
• I will then take questions via telephone; State your name, organization, and 

question clearly.

• If a question requires more discussion, the speaker(s) contact info is 
in the brief.



Disclaimer

• MITRE and the NDIA makes no claims, promises or guarantees 
about the accuracy, completeness or adequacy of the contents of 
this presentation and expressly disclaims liability for errors and 
omissions in its contents.

• No warranty of any kind, implied, expressed or statutory, 
including but not limited to the warranties of non-infringement of 
third party rights, title, merchantability, fitness for a particular 
purpose and freedom from computer virus, is given with respect 
to the contents of this presentation or its hyperlinks to other 
Internet resources.

• Reference in any presentation to any specific commercial 
products, processes, or services, or the use of any trade, firm or 
corporation name is for the information and convenience of the 
participants and subscribers, and does not constitute 
endorsement, recommendation, or favoring of any individual 
company, agency, or organizational entity.



September 10, 2019 
An Analysis of Systems-of-Systems Opportunities and Challenges Related to Mobility

Mr. Jakob Axelsson

September 24, 2019
Modeling and Simulation for Internet of things as System of Systems 

Dr. Paul C. Hershey

October 22, 2019
Modeling Process for the Design of System of Systems Evolution

Dr. Jeremy Buisson, Dr. Isabelle Borne and Mr. Franck Petitdemange

November  5, 2019
Irrational System Behavior in a System of Systems

Mr. Douglas L. Van Bossuyt, Mr. Bryan M. O’Halloran and Mr. Ryan M. Arlitt

November 19, 2019
Multi-Dimensional Classification of System-of-Systems

Dr. Bedir Tekinerdogen

December 3, 2019
Digital Twin Strategies for System of Systems

Mr. Michael Borth

2019 System of Systems Engineering Collaborators 
Information Exchange Webinars

Sponsored by MITRE and NDIA SE Division



Understanding and Shaping the Future of 
Systems of Systems Engineering

SoSECIE Webinar
27 August 2019

Garry Roedler, ESEP
INCOSE President,

INCOSE Fellow and Founder Recipient,

IEEE-CS Golden Core,

Lockheed Martin Senior Fellow,

Engineering Outreach Program Manager



Agenda

• Evolution of Our Systems Environment

• The Challenges for Systems of Systems Engineering 

• The Need for Change

• What INCOSE and Others are Doing to Make a Difference
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Evolution of Our Systems Environment
Observed Trends

8



The Value of SE: Relevancy
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E. Honour Study

W. Gruhl, Lessons Learned, Cost/Schedule Assessment Guide,” Internal 
Presentation, NASA Comptroller’s Office, 1992

E. Honour, “Understanding the Value of Systems 
Engineering,” INCOSE, 2004

Elm, Joseph, et al “The Business Case for Systems 
Engineering Study: Results of the Systems 
Engineering Effectiveness Survey”, CMU/SEI-2012-
SR-009, November 2012



Current Situation: Practices and Challenges 

10SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved.



Driving Change in Industry TODAY & 
TOMORROW

• Artificial Intelligence
• Autonomy

7



Trend: Increasing Complexity of Systems

SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved. 12



Complexity for Less

13
Source: INCOSE IS2018 - Langdon Morris, The Big Shift: Innovation and Systems Engineering, Tuesday Keynote
https://www.youtube.com/watch?v=XpB6wYc0E00

https://www.youtube.com/watch?v=XpB6wYc0E00


Trend: Increasing Rate of Technology Adoption

SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved.

“With technology infusion rates increasing, the pressure of time to market will also increase, yet 
customers will be expecting improved product functionality, aesthetics, operability, and overall value. “

14



Example: Smart Phone Adoption

15

Source: Pew Research Center, Internet and Technology
www.pewinternet.org/fact-sheet/mobile, Jan 12, 2017
Jun 28, 2017

Source: KPCB mobile technology trends by Mary Meeker

Smart Phone is the most quickly adopted consumer technology in history

70% 
Cisco estimates that 
proportion of  Internet 
traffic generated by non-
PC devices will rise to just 
under 70%  by 2019.

http://www.pewinternet.org/fact-sheet/mobile
http://www.smartinsights.com/internet-marketing-statistics/global-internet-trends-2016-insights-kpcbs-latest-report/


Example: Recent technology adoption with 
increasing complexity

Credit: Steve Jurvetson, 2012.

• Autonomy / Artificial Intelligence (AI)
• Embedding into many of our systems 
• Driverless cars

• Uber - Pittsburgh
• Google – Palo Alto

• Deliveries
• Amazon
• Budweiser – Otto - Video

• Hotels (CNN)
• Google DeepMind
• Advanced Robotics (Sophia)
• AI Creation of AI
• Evolving Perspectives (Musk vs Zuckerberg)
• DoD 

• Autonomous Learning Systems
• Human-machine Collaborative Decision Making
• Assisted Human Operations
• Advanced Manned-Unmanned System Operations 16

Need to consider positive 
results, challenges and 

unintended consequences

These technologies will 
impact both Systems and SoS

https://www.youtube.com/watch?v=98BIu9dpwHU
https://youtu.be/Qb0Kzb3haK8
https://youtu.be/b8IKfQLGIRQ
http://www.cnn.com/2016/03/17/hotels/hotels-robot-future-travel/
https://youtu.be/RBOKwqpIBqw
https://www.youtube.com/watch?v=vtX-qVUfCKI
https://eo-sharepoint-restricted.external.lmco.com/sites/Corp_Engineering/Finance/Shared%20Documents/WBS%20(Charge%20Codes%20and%20Budget)/2018/Budget/2018-CEPO-Master.xlsm?web=1
https://www.youtube.com/watch?v=QaoDXYYtgK0


Moving from Technology Research to Production

17

• State of the art has 
gone well beyond 
these

• Tesla example  

Source: Paul Nielsen, “Systems Engineering and Autonomy: Opportunities and Challenges”, Keynote 
Presentation at INCOSE Symposium, July 2017 – used with permission



Effects of 
Autonomy

18

Source: Paul Nielsen, “Systems Engineering and Autonomy: Opportunities and Challenges”, Keynote Presentation at INCOSE Symposium, July 2017 – used with permission



Effects of Autonomy - 2
• However, autonomy 

creates other issues
• Emergent behavior
• Continuous change 
• Human/machine interfaces
• How to do V&V
• Trust
• Attack vulnerabilities
• Unemployment
• Unintended changes to 

other businesses
• Ethics
• Issues from new interfaces
• Information overload

19

Are we ready to deal with these new issues?  



But Do We Know How to Manage AI? 

20

Musk on Automation versus AI

Futurism, June 2017

…perhaps most disturbing, scientists 
working with Google’s DeepMind AI 
tested whether or not AI are more 
prone to cooperation or competition 
— and found that it can go either way 
… Futurism, June 2017

Computers are going to take over from 

humans, no question. If we build these 

devices to take care of everything for us, 

eventually they'll think faster than us 

and they'll get rid of the slow humans 

to run companies more efficiently.” 

(Steve Wozniak)

The development of full artificial intelligence could 

spell the end of the human race.” 

(Stephen Hawking)

https://futurism.com/google-deepmind-researchers-show-that-ai-can-have-killer-instincts/


Another Perspective on AI

• AI building blocks have begun to emerge, but the principles for 
putting these blocks together have not yet emerged 

• Ad hoc approaches applied

• High-level reasoning and thought remain elusive 
• Not yet “Human-Imitative”

• Major progress in past two decades  
• Complementary aspiration to human-imitative AI => “Intelligence 

Augmentation” (IA)
• Computation and data used to create services that augment human 

intelligence and creativity

• However, we are very far from realizing human-imitative AI

• Other challenges (such as SoS interactions) need to be in the forefront 
• The focus on human-imitative AI may be a distraction

21
(Michael J. Jordan, Medium, April18, 2018)



Trend: From Stand-Alone to Interconnected to IoT

22Image Source:
http://www.bing.com/images/search?view=detailV2&ccid=eZHNT57P&id=D678C97F0774E3139912961989BFD0CF64A8B084&q=internet+of+things&simid=608031164206679336&selectedIndex=0&ajaxhist=0



Example: Systems of Systems Connectedness

23Image Source: 
http://www.bing.com/images/search?view=detailV2&ccid=vCGOQ8jR&id=987796C6840D77192F05A43588F4FC57A7C0A123&q=internet+of+things&simid=608039612412199103&selectedIndex=8&ajaxhist=0



Are Parking Meters part of a System of Systems?

Parking Yesterday 
(System)

Parking Today
(System of Systems)

24



IoT – System of Systems in Our Daily Lives
You Tube Videos on IoT

• Internet of Things: Are Smart Devices Helping or Harming?  
• Rose Barker, Risk Management Consultant and Board President of MERIT

• 5 April 2018

• How Dangerous are IoT Devices?
• Yuvol Elovici, Ben Gurion University, Head of the Cyber Security Research Center 

• 9 March 2018 

25

https://www.youtube.com/watch?v=ipdTLJcIkWI
https://www.youtube.com/watch?v=vgoX_m6Mkko


Challenges of Highly Interconnected Systems

26

Security

Control of interfaces

Emergent 
vulnerabilities

Vulnerabilities 
growing faster than 

solutions

Data

Privacy – e.g., 
conflict of 

surveillance vs civil 
rights or use of data

Data capture, 
analysis, and 

access/exchange 
issues

Data adequacy and 
accuracy

Regulations 
and Standards

Policy lags 
technology

Who? Spans 
government 

jurisdictions – users 
from any locations

Lack of Standards –
enables poor 

behavior - develop 
w/o regard to impact

Life Cycle 
Sustainment

Ability continue to 
meet evolving 

expectations and 
deliver value

V&V for continually 
evolving set of 

connected systems –
who is responsible? 

Who is responsible 
for sustainment of 

interconnections and 
shared functions?

Applies to IoT, Smart Anything, and Other Highly Interconnected Systems



Challenges of SoS
• SoS Governance / Authority

• Who is in charge?  Who makes decisions?  Who has financial responsibility?  

• Independent versus holistic perspectives
• Constituent system versus SoS (holistic) trades and decisions

• Impacts from emergence or from other systems

• Security 

• SoS requirements 
• Constituent system requirements versus SoS needs – may be a mismatch
• Impact of new SoS requirements on the Constituent System as a user of the SoS

• Verification and validation of SoS capabilities – who and how?

• Standards are just now evolving

27

Ambiguity of SoS Design, Dynamics, Sustainability, and Standards/Practices



Overview of SE Vision 2025 and the 
Need for Change

Are we ready for the Future?  



SE Vision 2025

29

Note: Chapter and 
Domain versions of the 
Vision are being 
developed (e.g., Dutch 
Chapter and Automotive)

“Inspiring and guiding 
the direction of systems 
engineering across 
diverse stakeholder 
communities”

Freely available on INCOSE Store



Vision Objectives

SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved.

Identify SE 
capabilities to 
support 
future 
challenges 
and needs

Align SE initiatives, 
including SE 
research,  SE 
standards, 
methods, tools, 
and curriculum

Promote SE 
research and 
organizational 
investment

Broaden the 
base of 
practitioners 
across industry 
domains 

30



SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved.

Transforming Systems Engineering (and SoSE)

Value 

Driven 

Practices for 

Developing 

Systems in 

2025 and 

Beyond

Leveraging Technology for SE Tools               Tailoring and Scaling Practices for Best Value

SE Vision 2025. Copyright © 2014 by INCOSE. All rights reserved.

31



Transforming Practices
• Collaborative Engineering

• Complex System Understanding

• System of Systems Engineering

• System Architecting for multiple viewpoints

• Composable Design

• Design for Resilience

• Design for Security – system integrity

• Decision Support

• Virtual Engineering and MBSE – part of the digital 
revolution

• Change of process implementation to address 
technology & application

• Tailoring and scaling practices for value

Source: SE Vision 2025.

Copyright © 2014 by INCOSE.

All rights reserved.

32



What Does SE Look Like in This Environment? (1)

33

• Emergent Behavior is common

• Capabilities continue to evolve

• Learns and adapts to new needs

Dynamic, non-
deterministic, 
evolutionary

• Integrity, Availability, and Confidentiality (resistance to access)

Cybersecurity and 
assurance need to 

be integral, not 
“bolt-on”

• Current methods are inadequate for testing systems that learn and 
adapt

• Behavior changes as data and models are changed by system

• V&V needed throughout life cycle – especially when state changes

New approaches 
to V&V



What Does SE Look Like in This Environment? (2) 

34

• Robust modeling and simulation capabilities are needed, but …

• How is M&S kept current and controlled when system learns and 
adapts?

Ongoing modeling 
and simulation 

challenges 

• Less human dependent, changing Rules of Engagement and 
Concept of Operations

• Changes to training and mission/business parameters

Ongoing 
operational 

changes 

• Much greater man-machine interface, and machine may have the 
leading role

• Need for skilled personnel at all lifecycle phases

• Adaptable workforce, as roles will change more quickly  - get past 
culture change issues

Changes required 
for a literate 
workforce



What Does SE Look Like in This Environment? (3) 

35

• SoS considerations are necessary … for all potential SoS interactions

• Most CS will be part of more than one SoS, and it could be many
Look at all systems 
as part of an SoS

• But at potential faster rates …

• “Tech watch” programs are necessary, but not sufficient

Technology will 
continue to 
influence

• Different “ownership” of the interacting systems (System of 
Systems issue)

• Control of the learning and changing system 

• Management of the changing operational areas

• Preventing unintended use or consequences 

Governance may 
present issues



Challenges of Digital Engineering – An Enabler

36

Transform 
Practice

Embrace models as 
primary basis of SE; 

Culture change

Meet expectations 
from traditional 

approaches

Implement new or 
modified standards

Data & 
Artifacts

Manage data as an 
asset; Models rely on 

valid data

Provide a consistent 
set of artifacts that 

facilitate 
communication

Improve tool 
interoperability and 

information 
exchange

Integration

Integration across 
models

Integration across 
disciplines

Interactions between 
systems – application 

for SoSE

Response to 
change

Ability to V&V 
models as changes 

are introduced

Potential changes to 
stakeholder 
interactions

Potential changes to 
systems from self 

learning/ adaptation

Trust of models



Evolution of Digital Engineering

37Source: Evolving Defense Acquisition through Digital Transformation, AIA, 19 September 2018 

And it will need to consider 
modeling across systems 
that interact in an SoS



Evolution is Needed

We need to be leaders in enabling this evolution

Deterministic
Linear
Predictable

Non-deterministic
Evolutionary
Stochastic

▪ Evolve our systems engineering approaches (processes, methods, 
tools, perspectives, …)

▪ Evolve our people

Alphabytesoup.wordpress.com

▪ Evolve our systems

38

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



Enabling Action
What INCOSE and Collaborators 
are doing to make a difference



INCOSE Outreach – Greater Collaboration with 
industry on targeted objectives

40

Graphic Source: SE Vision 2025.

Copyright © 2014 by INCOSE.

All rights reserved.

• Build/refine an effective outreach strategy and set of alliances 

• Focus needs to be on mutual value  and clear objectives to be effective



SoS Primer – Launched at IS 2018
• Based on CAB 

request

• Short – 8 page 
foldout

• Provide an 
introduction to 
systems 
engineers and 
others on SoS

• Introduction
• Why should I care?
• Relationship to SE 

Vision
• Comparing Systems 

with SoS
• SoS Types
• SoS Pain Points

• Core Elements of SoSE
• Further Reading
• Key Points to 

Remember
• SoS Considerations for 

SE

41

1:42

INCOSE -

Systems 

of Systems Primer
INCOSE YouTube

YouTube - Jun 20, 2018

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiV3fSlz6DiAhUIU98KHdVdAakQwqsBMAF6BAgJEAQ&url=https://www.youtube.com/watch?v%3DAuvDad1JcTY&usg=AOvVaw2Fi2jdr_pMjqzN9O77y3xr
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiV3fSlz6DiAhUIU98KHdVdAakQwqsBMAF6BAgJEAQ&url=https://www.youtube.com/watch?v%3DAuvDad1JcTY&usg=AOvVaw2Fi2jdr_pMjqzN9O77y3xr
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiV3fSlz6DiAhUIU98KHdVdAakQwqsBMAF6BAgJEAQ&url=https://www.youtube.com/watch?v%3DAuvDad1JcTY&usg=AOvVaw2Fi2jdr_pMjqzN9O77y3xr
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiV3fSlz6DiAhUIU98KHdVdAakQwqsBMAF6BAgJEAQ&url=https://www.youtube.com/watch?v%3DAuvDad1JcTY&usg=AOvVaw2Fi2jdr_pMjqzN9O77y3xr


SE and SoSE Standards

Number Title

ISO/IEC/IEEE 15288:2015 System life cycle processes

IEEE 15288.1: 2014 Application of Systems Engineering on Defense Programs

IEEE 15288.2: 2014 Technical Reviews and Audits on Defense Programs

ISO/IEC/IEEE 21839 System of Systems (SoS) Considerations in Life Cycle Stages 
of a System (published 7/23/19)

ISO/IEC/IEEE 21840 Guidelines for the utilization of ISO/IEC/IEEE 15288 in the 
context of System of Systems (SoS) Engineering

ISO/IEC/IEEE 21841 Taxonomies of Systems of Systems (published 7/23/19)

42



Purpose of ISO/IEC/IEEE 21839
System of Systems (SoS) Considerations in Life Cycle Stages of a System

• Provides a set of critical considerations for the SOI to be addressed at key 
points in the life cycle of systems created by humans. 

• Refers to a constituent system that will interact in a system of systems as 
the system of interest (SOI). 

• Considerations are aligned with ISO/IEC/IEEE 15288 and the ISO/IEC/IEEE 
24748 framework for system life cycle stages and associated terminology. 

• Selected subsets of these considerations may be applied throughout the 
life of systems. 

• Published 7/23/19

• Editor: Dr. Judith Dahmann (US)
• Co-editor: Garry Roedler (US)

43



Purpose of ISO/IEC/IEEE 21840
Guidelines for the utilization of ISO/IEC/IEEE 15288 in the context of System of Systems 
(SoS) Engineering

• Addresses systems of systems (SoS) considerations that apply to the set of 
systems at key stages in the life cycle of systems. 

• Describes the systems of systems considerations when developing an SoS. 

• It does not
• Detail the approach to addressing systems of systems considerations in terms of 

methods or procedures.
• Detail the described documentation in terms of name, format, explicit content, and 

recording media of documentation.

• Editor: Dr. Mike Yokell (US)
• Co-editor: Dr. Alejandro Salado (US)

44



Purpose of ISO/IEC/IEEE 21841
Taxonomies of Systems of Systems

• The purpose of this standard is to define normalized taxonomies for 
systems of systems (SoS) to facilitate communications among 
stakeholders. 

• It also briefly explains what a taxonomy is and how it applies to the 
SoS to aid in understanding and communication. 

• Published 7/23/19

• Editor: Dr. Mike Yokell (US)

• Co-editor: Dr. François Coallier (Canada)

45



INCOSESoS Working Group Research Roundtable
International Workshop 2018

• Bridging the Performance Gap: Model-Based SoS Engineering and the 
Learning Digital Twin

• Agent-based simulation framework and decentralized planning algorithm for 
opportunistic coalition formation in Earth observing systems of systems

• Mission Engineering Competencies

• A Cyber-Physical Systems Approach to Optimizing Internet of Vehicles 
Architecture with Rapidly Evolving Technology

• Complex System Governance Research: Advancing System of Systems Engineering

• SoS Analytic Workbench – Reflections on a Successful SERC Project and 
Directions for Future  Projects

• SoS Solutions in Driverless Vehicles

• Lessons Learned from Engineering Emergence Research

46



Research Priorities on SoS

• SoS Analysis (including trade-offs) 

• Need to accelerate

• Current research by SERC and others – SoS
Workbench – SoS Modeling and Analysis

• SoS Emergence and Dynamics - highly 
interconnected systems with dynamic 
changes

• SoS Architecture

• SoS Governance and Policy

• SoS Cybersecurity, Cyber Resilience, and 
Security Engineering

Transatlantic AREA-SOS Research Agenda My Personal Priorities

47



Charter
Purpose: Evolve the practice, instruction and perception of SE to: 

1) Position SE to leverage new technologies

2) Enhance SE’s ability to solve the emerging challenges

3) Promote SE as essential for achieving success and delivering value

Goal: Create a road map that drives the evolution of SE to:

1) be increasingly adaptable, evolvable and fit for purpose

2) account for human abilities, needs and their interactions with a 
system

3) be more responsive in resolving increasingly challenging societal 
needs

4) realize and enhance INCOSE SE Vision 2025 and other visionary 
inputs

Scope: Identify the needs, priorities and means for transforming SE including:

1) underlying foundations, systems theory and principles

2) people, methods, tools, processes, education and training

3) the future social and ethical duties, contributions, and 
responsibilities of future systems engineers

ISSS

Collaborating Organizations

Initiative Lead and Primary POC
Bill Miller 

(wdmiller220@gmail.com)  
48

SoSECIE Webinar - 27 August 2019

mailto:wdmiller220@gmail.com


FuSE Way Forward
• Get involved!

• Public facing website

• Collaboration portal & Wiki

• Mini-workshops with other events 

• Priority projects 
• SE4AI and AI4SE

• SE Foundations

• Horizon Scanning

• Characterizing SE Impact

• Intended Outcomes 
• Realization of SE Vision 2025 aligned with goals of FuSE

• Shape the evolution of SE using FuSE Roadmap

Participate in the collaboration to welcome the future!
49

SoSECIE Webinar - 27 August 2019

• Complexity

• Agility

• Cybersecurity

• Adaptive Systems Contact us at: 
fuse@incose.org

mailto:fuse@incose.org


Future Focus in 
INCOSE

50

And many others projects 
and initiatives …



INCOSE Focus on Professional Development and 
Competency

Includes:

• Understand the characteristics of Systems Engineers

• Evolving the existing INCOSE SE Competency Framework

• Ensure the right enablers are in place

• Take a holistic approach to Professional Development

• Work collaboratively with others to get wide community 
consensus

51

Graduate Reference 
Curriculum for Systems 
Engineering

Graphic Source: INCOSE Competency WG, Don Gelosh, used with permission

This Photo by 
Unknown Author 
is licensed under 
CC BY-SA

https://commons.wikimedia.org/wiki/File:Person_icon_BLACK-01.svg
https://creativecommons.org/licenses/by-sa/3.0/


Notional Vision - Professional Development Portal

Certification
52



Professional Development Portal Demo

• 2 kiosks
• 6 Laptops
• 444 Visitor Sessions
• Average Duration > 

13 min.
SoSECIE Webinar - 27 August 2019
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Just Released!

Available 
from the 
INCOSE 
Store

54



Thank you! 

55

Garry Roedler
INCOSE President
garry.j.roedler@lmco.com

Questions?

For More Information or To Share Ideas contact:

mailto:garry.j.roedler@lmco.com


SE Vision 2025 Copyright 
(for extracts from the Vision)

Copyright ©2014 by INCOSE, subject to the following restrictions: 
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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