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Introductions
• Company: ICTT System Sciences

• Three decades-old Indiana firm, originally spun out of Rose-Hulman Institute of Technology.
• New management shifted focus to Systems Engineering professional services in 1990’s.
• Historical clients and partners across the largest aerospace, telecom, pharmaceutical and 

medical devices, automotive, construction, and advanced manufacturing enterprises. 
• Industry thought leader in model-based methods and system patterns.
• Organizing more effective multi-enterprise supply chains and innovation ecosystems. 

• Speaker:  Bill Schindel
• President, ICTT System Sciences
• 1970’s--early career defense aerospace engineer, IBM Federal Systems Div.,                                

followed by faculty service at Rose-Hulman Institute of Technology.
• Founded and led three systems-oriented enterprises. 
• Focus on effectiveness of the innovation process.
• Active in the related parent society efforts of ASME, AIAA, SAE, INCOSE.  
• Fellow, International Council on Systems Engineering (INCOSE). 4



In a nutshell . . . 
• Enterprises, institutions, teams, and individuals compete within ecosystems, 

adapting to changes in commercial, defense, governmental, and other roles.

• An innovation supply chain ecosystem harnesses the interactions of those parts 
to deliver, advance, and sustain value to customers and other stakeholders. 

• Ongoing innovation evolves game-changing roles, advantages and barriers, for 
large and small organizations, as well as individuals, communities, and nations.

• Effectiveness of shared understanding and learning across groups dramatically 
impacts ecosystem team and individual competitiveness, for better or worse. 

• This webinar is to build awareness of the practical  means to harness that power.

• The technological and psychological power of systemic ecosystem patterns. 5



The transformation that already happened
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After many centuries of slow change, suddenly, in a short 300 years . . . 

• the accelerating emergence of Science, Technology, Engineering, and 
Mathematics (STEM) . . .  

• lifted the possibility, quality, and length of life for a large portion of 
humanity . . . 

• while dramatically increasing human future potential. 

• By 20th Century close, strong STEM capability was recognized as a critical 
ingredient to individual and collective prosperity. 

• This revolution also created serious new challenges. 6



Understanding natural and human-made systems
• Understanding the systems we have engineered, as well as those of the natural 

world, is essential to our continued prosperity, competitiveness, and survival. 

• That understanding is arguably less than required in some cases you may know!

7
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System 1: 

Engineered Product

System 2: Science, engineering, 
production, marketing, distribution, 

sustainment, retirement

System 3: Process definition, 
observation, advancement  



Optimizing group learning 
and agile team adaptation

• A triumph of engineering and mathematics powered the abilities to navigate 
across the solar system, enjoy crystal clear cellular communications, and 
recognize patterns in diverse information:
• Answering the question: How do we optimally mix new, uncertain information with what 

we think we already know? 

• How do we track our uncertainty in risk situations?

• (For the mathematically inclined, Bayesian Estimation and Optimal Control.)

• Crossing the domains of mathematics, human interaction & learning, cultures. 
9
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Optimized collaboration across organizations, enabled by explicit, 
model-based patterns—may be private to each enterprise
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marketing, distribution, sustainment, retirement
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Execution: Applying what we already know 
about System 1 and its environment

Learning: Acquiring and validating new 
knowledge about System 1 and its environment.

Learning: Acquiring and validating new 
knowledge about System 2 and its environment.

Execution: Applying what we already know 
about System 2 and its environment



Effectiveness of shared representation

• “Effective understanding” does not just mean a few individuals are “in the know”
• It can include executive decision-makers, customers, and even the general public. 

• The STEM transformation was powered by the creation of effective means to share (and 
validate) understanding across groups, about the natural and human-made world.

• That included effective means to validate and otherwise determine levels of credibility 
of the information flowing from the physical sciences: What is trusted? 

• We are currently challenged by less than effective (trustable) means of communicating 
about complex systems across groups--with serious impacts:
• Examples: Among our most formally regulated markets are aviation and health 

care—but consider the related challenges of recent years in those industries. 
• Exactly as in the case of the beginning of the Scientific Revolution, this begins with the 

effectiveness of how we represent as well as validate system information.
• What is the smallest model of a  system for these purposes?
• Capabilities in this area are expected,  by government customers and OEMs, of 

candidate suppliers and business partners.
13



The rising tide of investment in intellectual assets
• Annual capital spending includes investment in both traditional  tangible assets 

(bricks and mortar, equipment, etc.) and intangible assets (patent portfolios,  
chemical formulas, methods, semiconductor IC mask sets, DNA molecules, 
software, models, etc.)

14

• Some things take a while to catch up: 
Remarkably, Dr. Paul Romer won the Nobel 
Prize in economics very recently (2018) for his 
creation of the economic theory of how 
productivity is enhanced by investment in 
intellectual assets. 

• Relative growth of investment in IP (intellectual property) versus more traditional 
assets was marked by the government as “crossing over”  in the 1990’s, when 
annual IP investment surpassed traditional annual hard asset investment.



The leverage of recurring patterns

• Key to the success of the 300 year STEM transformation:

• Model-based representation of recurring “patterns”.

• Mechanics, Electrical Science, Chemistry, etc.

• And now, larger systems.

• How to effectively mix new ideas with the lessons of the past—even when they were learned 
by others. 

• Not repeating the same costly work, lessons, discoveries, investments of resources.

• This is not just about our products and services—it is  also about the systems behind  our 
organizations and their processes . . . 
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Examples
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Diverse Historical System Patterns Addressed to Date
Medical Devices 

Patterns

Construction Equipment 

Patterns

Commercial Vehicle 

Patterns

Space Tourism Pattern

Manufacturing Process 

Patterns

Vision System Patterns Packaging Systems 

Patterns

Lawnmower Product 

Line Pattern

Embedded Intelligence 

(EI) Patterns

Systems of Innovation 

(SOI) Pattern

Consumer 

Packaged Goods 

Patterns 

Orbital Satellite 

Pattern

Product Service System 

Patterns

Product Distribution 

System Patterns

Plant Operations & 

Maintenance System 

Patterns

Oil Filter 

Family Pattern

Life Cycle Management 
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Production Material 
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Military Radio 
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Engineering Life Cycle 
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Transmission Systems 

Pattern

Precision Parts 

Production, Sales, and 

Engineering Pattern

Higher Education 

Experiential Pattern

Across multiple industries, we have 
repeatedly shown the feasibility of a 90 day 
path to uncovering your own reusable, 
configurable model-based patterns. 
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How does this relate to me and my organization?
Do you face any of these challenges? 

• Competitive differentiation in dynamic markets.

• Specifying requirements for new or changed products, services,  facilities, processes.

• Integrating across diverse teams to improve sharing of know-how, tribal knowledge, culture.

• Capitalizing on experience—what we already know, including what we recently learned.

• Satisfying requirements for compliance with governmental or regulatory expectations.

• Managing a growing proliferation of virtual models and system specifications.

• On-boarding staff in acceptable time, transferring knowledge.

• Performing effective system risk analyses.  

• Understanding whether a model should be trusted to support a given decision.

• Demonstrating expected facility with digital twins, digital threads, digital ecosystems.

• Proliferation of variant products or services is difficult to manage.

• Generating winning response proposals consumes expert effort.

Other challenges you face _______________________________________. 17



Current & ongoing community activity
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Today’s awareness webinar

Related technical activities

Uncover the Pattern 
Awareness Webinar

Enterprise Specific 
Private UTP Project: 

Domain Specific Patterns

ADSCE Team UTP: 
Preparedness Playbook 

Project
ADSCE = Aerospace and Defense Supply Chain Ecosystem 

AIAA Digital Thread and 
Digital  Twin Projects

System Specialists 
Education Program

Member and Team 
Capability Certification

INCOSE MBSE Patterns 
Working Group Projects

ASME Advanced 
Manufacturing Models 

Standard Project



How to learn more

• Beyond today’s Q&A opportunity: Let us know your further interests and 
questions, using the follow-up Interest response form you will receive.

• We want to grow the regional systems capable community, and look 
forward to your participation. 

19



References
1. “Team Top Gun: Applying Digital Thread Across the Product Life Cycle”,  Indiana Defense Network Technical Interchange 

Meeting, June 19-20, 2021.  Download from --
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:team_top_gun_idn_presentation_06.09.2021_v2.
1.1.pdf

2. E. Berg. “Affordable Systems Engineering: An Application of Model-Based System Patterns To Consumer Packaged Goods 
Products, Manufacturing, and Distribution”, Proc. of INCOSE 2014 International Workshop,  Los Angeles. Download from --
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_iw_2014_mbse_workshop_-
_pg_eric_berg_-_v2.2.pdf

3. Bradley, J., Hughes, M., Schindel, W.. “Optimizing Delivery of Global Pharmaceutical Packaging Solutions, Using Systems 
Engineering Patterns”, in Proc. of INCOSE International Symposium, Chicago, 2010. Download from --
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:bradley_hughes_and_schindel--
se_in_packaging_v1.3.1.pdf

4. “Report on the AIAA DEIC Digital Thread Position Paper”, American Institute of Aeronautics and Astronautics AVIATION 
Forum, June, 2022, Chicago. Download from --
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aiaa-aviation_dge-05-
report_deic_digital_thread_position_paper_2_.pdf

5. PBSE Methodology Reference:  “Methodology Summary: Pattern-Based Systems Engineering (PBSE), Based On S*MBSE 
Models” https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:pbse_extension_of_mbse--
methodology_summary_v1.6.1.pdf

6. Tutorial: “Introduction to Pattern-Based Systems Engineering(PBSE): Leveraging MBSE Techniques”, INCOSE Great Lakes 
Symposium, 2016. Retrieve from--
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:pbse_tutorial_glrc_2016_v1.7.4.pdf

7. INCOSE MBSE Patterns Working Group Web Site:  https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
8. “Advanced Assurance in Product Development & Manufacturing”, V4 Institute Web Site:  http://v4i.us/

20

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:team_top_gun_idn_presentation_06.09.2021_v2.1.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_iw_2014_mbse_workshop_-_pg_eric_berg_-_v2.2.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:bradley_hughes_and_schindel--se_in_packaging_v1.3.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aiaa-aviation_dge-05-report_deic_digital_thread_position_paper_2_.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:pbse_extension_of_mbse--methodology_summary_v1.6.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:pbse_tutorial_glrc_2016_v1.7.4.pdf
https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
http://v4i.us/


Questions, discussion

•

•

•

•

•

•

•

•

21



Thank you!
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