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SE Vision 2035 Background 
& Milestones

• SE Vision 2025 rollout at the INCOSE IS on July 3, 2014
• INCOSE BoD decision to pursue update in August, 2019
• SE Vision Core Team kickoff on January 26-27, 2020
• SE Vision 2035 Preliminary Review to begin on February 1, 2021
• Current vision is a preliminary draft

• SE Vision 2035 Final Review planned for August, 2021 (TBC)
• SE Vision 2035 Planned Rollout at INCOSE IW, January 2022





SE Vision Team
• Core Team

• Chris Davey (Ford Motor Company)
• Sanford Friedenthal (Lead) (SAF Consulting)
• Sky Matthews (IBM)
• David Nichols (NASA/Jet Propulsion Laboratory California Institute of Technology)
• Paul Nielsen (Carnegie Mellon University Software Engineering Institute)
• Christopher Oster (Lutron Electronics)
• Troy Peterson (System Strategy, Inc.)
• Garry Roedler (INCOSE)
• Paul Schreinemakers (Review Team Lead) (How2SE)
• Heinz Stoewer (CTO) (Space Associates and TU Delft)

• Support Team members
• To be listed

• Graphics Design
• Taylor Riethle



SE Vision Purpose & Objectives
• Purpose: inspire and guide the direction of systems engineering across diverse 

stakeholder communities, which include:
• Engineering & Executive Leadership
• Engineering Practitioners  
• Policy Makers
• Professional Organizations
• Researchers, Academics, & Students
• Standard Bodies
• Tool Vendors

• Objectives
• Align Systems Engineering Initiatives
• Address Future Systems Engineering Challenges
• Broaden  the Base of Systems Engineering Practitioners
• Promote Systems Engineering Research

• Evolution: This vision will continue to evolve based on on-going collaborations with 
the stakeholder community
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Systems Engineering Practice

• SE Practices to meet these challenges
• Collaborative environments that enable agility
• Use of AI to assist the systems engineer in routine tasks
• Data science methods to  make sense of large data sets
• Model-based SE leverages the digital transformation to address system complexity
• SoS practices to address interconnected & distributed systems
• Architecting practices to ensure system trust, safety, and resiliency
• Reuse and product line engineering practices to leverage investment across enterprise
• Human system integration practices to enable effective human-machine interactions
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Chapter 1
Global Context for Systems Engineering
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Priority of Environmental Sustainability

Interconnected & Independent World

Industry 4.0 - Society 5.0

Complexity Explosion

Proliferation of Smart SystemsDigital Transformation
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Notwithstanding the Covid-19 pandemic, enterprises will continue to move toward greater  
globalization, embracing innovation, collaboration and optimized supply chains in search of  
competitive efficiencies. Competition and changing stakeholder expectations will continue to  
move industry to time-compressed product cycles making supply chains and logistics even  
more diverse.

Digital transformation of the enterprise will increase reliance on data-based decision making,  
streamlined design/development processes, and automation. Software robots will complement  
physical robots in the quest for ever greater quality and reductions in the cost of production.

Demand for an enterprise culture of systems thinking will grow to be better positioned to  
address issues of system and organizational complexity and regional/global cooperation.  
Dispersed, multi-disciplinary teams will generate collective systems views working  
collaboratively across different geographic locations supported by digital communication means  
and computer aided tools.

Successful enterprises will find it imperative to develop and protect elements of strategic value  
that contribute to profit margins and long-term business viability. This includes intellectual  
property as well as process and procedure know-how. Businesses will need to protect this  
information from unwanted external dissemination while at the same time creating an internal  
learning environment in which the workforce can easily access and take advantage of the  
enterprise’s intellectual content – including the mistakes and successes of the past.

Sustainability will become a key attribute of an enterprise’s culture and product. Stakeholders  
will assess and factor sustainability into their choices as a consumer/user. Enterprises that  
develop transparency and an ethic around environmental sustainability will be the ones to  
attract and retain customers.

Enterprises of the future must be able to anticipate technology developments and actively  
incorporate new technologies into production, products and services. It will not simply be  
sufficient to wait for a technology to prove itself in the market. The successful enterprise of the  
future must be sufficiently agile to assess the impacts of new technologies in their domain and  
be ready to embrace them. A systems perspective is critical to sifting through various  
technologies to understand the ones that will be of most significance to the enterprise.

The Enterprise Work Environment





Chapter 2
Current State of Systems Engineering
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Competencies
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Emerging, Transitioning, & 
Standard Practices
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Foundations
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• Theoretical Foundations

• Standards,               
Bodies of Knowledge

• Complexity Theory, 
Emergent Behavior



Systems Engineering 
Challenges
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• Tools and Data 
Integration

• Systems and Software 
Integration

• Impact of AI and 
Autonomous Systems

• Agility/Responding to 
Change



Industry Exemplars
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New Amsterdam Metro Line

Thirty Meter Telescope

Others to add:
• A2100 Satellite Family (Inc GPS III)
• Medical device



Chapter 3
Future State of Systems Engineering



Impacts of The Digital 
Transformation on SE
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Ubiquitous, low cost, and nearly 
unlimited compute capacity available 
on demand, will allow systems 
engineers to evaluate an un-
precedented number of alternatives, 
at any fidelity required to answer the 
questions central to understanding 
the system of interest. 



The Impacts of AI on Systems 
Engineering
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The Future is Model-Based
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The Future is Model-Based
• The descriptive MBSE model framework needs to be  seamlessly and dynamically 

linked to the dynamic  simulation model framework.
• Each framework needs to be extended upstream to enable efficient capture, 

modelling, simulation and analysis of User Experiences. They need to be extended 
downstream to include Manufacturing, Service Updates and Decommissioning. 

• High bandwidth, bi-directional connectivity must be established between the 
model frameworks. This must support both fresh data ingestion, segmentation and  
object/scene identification as well as agile deployment of exploratory ghost 
features and services to obtain just in time customer usage specific trend data. 

• Efficient usage of  integrated AR, VR and  hybrids supported by  3D visualization 
spaces  that configure to the  operational domain  spaces being studied.

• Full integrated xLM (ALM, PLM, MLM,  SLM) asset management systems that  
support Continuous  Integration, Build,  Validation and Publication 
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System of Systems Engineering 
• In 2035 the SoSE community has grown to 

include practitioners across a diverse set 
of domains including Government-Policy, 
Civil and Commercial.

• This community has defined new SoSE
Patterns that are leveraged to design 
and implement extensible, robust and 
adaptive SoS solutions.

• By 2035, these communities have 
identified the collective advantage of 
working together and treating the 
aggregate set of separately owned and 
operated technical and nontechnical 
systems and applying a broad-based 
systems approach despite the lack of a 
‘top level authority’. This opens new 
opportunities for implementing SoSE
across domains.
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Evolving & Emerging Practices

• Feature-based Product Line Engineering
• Architecting for Resiliency and Flexibility
• Engineering Trusted Systems
• Complex Systems Analysis 
• System of Systems Design & Analysis
• Human Systems Integration
• Collaborative Design & Acquisition
• …
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SE Theoretical Foundations
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Systems Engineering has become a practice based on theoretical foundations concerning 
Observable Phenomena in the engineered systems and their environment:

• The System Phenomenon
• The Value Selection Phenomenon
• The Model Trust by Groups Phenomenon

Interacting system components, IO
exchange, state dependency and
impact, emerging system parameters
and behaviors

Selection of system instance, form, and 
parameter values

Model improvement based on empirical
observation, shared learning, managed
model uncertainty, shared human trust
across a group in a model of a system.



SE Education & Training
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“There has never been a better time to be an engineer
with special skills or the right education, because these
people can use technology to create and capture value.

However, there has never been a worse time to be an
engineer with only “ordinary” skills and abilities to offer:
Employability competition is worldwide. Engineering
students all over the globe, computers, virtual assistants
and other thinking machines are acquiring these skills
and abilities at an extraordinary rate.” Brynjolfsson and
McAfee (2014)

Re-engineering our engineering education

• Schools and primary education will 
be continuously adapted

• Universities are destined for 
substantial change

• Training providers & employers 
have an important role

• Life-long learning will be critical



Summary
• The Future of SE Is Model Based, Enabled by a major Digital 

Transformation
• Systems Engineering will incorporate material from other 

disciplines such as Data Science to help manage the growth in 
data
• Formal SE Theoretical Foundations will be codified leading to 

new research and development in the next generation of SE 
methods and tools
• AI will both impact the SE practice and the types of systems 

designed by the SE community
• There will be a step change in SE education starting with early 

education with a heavy focus on lifelong learning
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Chapter 4
Realizing the Vision



Path Forward
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Collaboration:
An Essential Element 
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Organizational Change 
Management and Culture 
Change with Incremental 
Objectives are also Essential 
Elements 



SE Grand Challenges –
Outcomes needed for Success
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SE Grand Challenges 
reflect  necessary 
accomplishments 
that must be 
addressed for 
Systems Engineering 
to evolve and be 
prepared for the 
future



Specific Recommendations 
(to the SE Community)
- Roadmaps for Progress
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SE Grand Challenge Category: Research

Example format –
roadmap content 
is not complete



SE Vision 2035 Preliminary Review

Paul Schreinemakers, ESEP
Chair of the Review Support Team 

Date: Jan 2021



Current planning
• January 2021

• Final Core-Team review of Chapters
• Core-Team meeting during IW2021
• Introduce SE Vision 2035 during the IW2021 Town Hall meeting (Sunday Jan 31st )

• February 1 or 2 à Send Review letter to all reviewers
• February 1 – March 15 à review executed by the reviewers
• March 16 – April 14 à Processing the review comments by the RST*
• April 15 à submit review results to the editorial team
• 2021 Q3 – Q4 à release of updated SE Vision document for final Review
• 2022 à release of Final Version of the SE Vision 2035



Smartsheet Collection of review data
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Review steps for reviewers (1)
• Register as reviewer via the secure website: http://.......... 

• While registering, INCOSE members will be asked about  the constituency(s) they 
belong to

• Indicate whether you will submit review comments in bulk (spreadsheet) or at the 
online form 

• You will receive a confirmation e-mail after registering
• Download the SE Vision 2035 via the link provided after registering

• PLEASE DO NOT DISTRIBUTE THIS DRAFT VERSION TO OTHERS THAN THE INTENDED REVIEWERS!!!!!!!

• Review the entire document or those chapters that are of your interest
• Please make sure that you take notice of the dedicated reviewer’s instructions at 

the beginning of each chapter. 
• For each observation its mandatory to register: Chapter #, Page, Comment type 

and Proposed alt. text
• Suggestions and comments may be related to existing text, missing information or 

regarding proposed graphics to be used in the document.
• Please avoid statements like “This chapter is rubbish” à Preferably point to a specific 

observation and provide a specific suggestion (text and or graphic) for 
improvement
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Review steps for reviewers (2)

Individual reviewers (invited) Group reviews 
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• Submit your review comments via 
the online ‘Review Comment
Submission Form’
• ….or in bulk via the dedicated

spreadsheet

• PoC distributes the Vision document 
to the intended reviewers.
• We suggest that you let all reviewers use a 

dedicated spreadsheet to capture comments

• PoC gathers all review comments of their 
organization (Chapter, CAB org, University or 
Working Group)
• Do a first sanity check of the comments gathered 

and take out doublings, inconsistencies or request 
missing information from the individual reviewer.

• Merge all comments into a single spreadsheet

• Submit the review comments in bulk via the 
dedicated spreadsheet
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Paul Schreinemakers
www.incose.org
paul.schreinemakers@incose.net

SE Vision 2035 Review process

Your review efforts will be very appreciated!!

http://www.incose.org/


Closing 

by Heinz Stoewer


