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Phase II Class Sessions: Accountability, 
Macrostructure of Model-Based Ecosystem

• ASELCM Ecosystem S*Pattern: Nature, Intended Uses, Levels 0-4 
Logical Arch

• Session 1

• ASELCM Features, Interactions, Roles, Resources, Use in Consistency 
Mgmt., Configuration Stages, Accountability

• Sessions 2-3

• Configurable ASELCM Pattern Implemented in OMG SysML
• Session 4

• Homework Presentation and Feedback
• Distributed over above sessions 5
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Recap of Previous Session: 
Take-aways impacting actual practices

• Can a creative, talented team align its 
work?

• What should be standard about this, 
in your customer work?

• What should be configurable about 
this, in your customer work?

What consistent practices seem possible across 
this team, across different systems, customers, 
and projects? 
1. Generic ASELCM Roles for analyzing System 

2, System 3.
2. Generic ASELCM Design Components for 

System 2, 3.
3. Configuring System 2 ASELCM Models.
4. Stages of ASELCM Configuration, for 

Enterprises, Programs, Projects
5. Ecosystem Analysis, Improvement, and 

Roadmap Planning.
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Homework assignment was: 

7

Previous Session Homework Discussion 

How did it go? Questions? Discussion?

1. Use the provided specific instance of the Configuration Wizard 
control tab link with existing bulk load consistency set (“See 
Cnfgd Ftrs-Ints-Roles-DCs”) to view the resulting configured 
Features-Interactions-Roles-Design Components table view, to 
see what artifact type roles and design components are 
generated.



Selecting Targeted Priority Applications of ASELCM Pattern
1. Plan S2 Improvement
2. Analyze S2
3. Create S3 OCM Capability
4. Describe Project (Generate Systems Engineering Plan/SEP Content)
5. SE Education, Training
6. Plan/Analyze Digital Thread
7. Plan/Analyze Digital Twin
8. Plan/Analyze Digital Engineering
9. Understand, Plan, Improve Agility
10. Integrate Supply Chains,  Consortia, Commands
11. Improve System Verification
12. Improve S2 Decision Support
13. Improve Acquisition Performance
14. Improve Supply Performance
15. Improve Model  IP Management
16. Adopt Systems Engineering (SE)
17. Adopt MBSE
18. Adopt PBSE
19. Theoretical Foundations of SE Performance
20. Other ASELCM Applications S2, S3 Features targeted by ASELCM Pattern Build-

Out: Based on Priority ASELCM Applications.
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Targeted Priority Applications of ASELCM Pattern
1. Plan S2 Improvement:

Plan improved System 2 capabilities for targeted aspects of the 
System  1 life cycle. This  includes planning the related 
improvements to System 2 Features, Roles, Design Components, 
and Requirements. 
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Targeted Priority Applications of ASELCM Pattern

2.  Analyze System 2: 
Represent and analyze situation(s) of a current real world 
Innovation Ecosystem System 2. This may include any 
aspect(s) of the life cycle management of System 1.
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Targeted Priority Applications of ASELCM Pattern
3. Create System 3 Organizational Change Management Capability

11

Kotter 2014→

Network Hierarchy

• System 3 is directly related to Organizational 
Change Management (OCM) for 
transformation.

• System 3 and 2 together reflect John Kotter’s 
“dual operating system”  approach to leading 
change. (Kotter 2014).

• System 2 roles include being transformable!



Targeted Priority Applications of ASELCM Pattern
4. Describe a Project (Generate Systems Engineering Plan/SEP 

Content)
Configure and deploy a specific System 2 program, project, 
capability.
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Targeted Priority Applications of ASELCM Pattern
5. SE Education, Training
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Targeted Priority Applications of ASELCM Pattern

6. Plan/Analyze Digital Thread
Plan a new Digital  Thread, plan its 
transition to service, analyze an existing 
one, plan enhanced services.
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Targeted Priority Applications of ASELCM Pattern

7. Plan/Analyze Digital Twin
Plan a new Digital  Twin, plan its transition 
to service, analyze an existing one, plan 
enhanced services.
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Targeted Priority Applications of ASELCM Pattern
8. Plan/Analyze Digital Engineering
Plan other new aspects of Digital Engineering, 
plan transition to service, analyze existing 
capabilities, plan enhanced services.
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Targeted Priority Applications of ASELCM Pattern
9. Understand, Plan, Improve Agility
Improve agility, responsiveness, adaptability of 
innovation and  life cycle management 
processes.
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“Perform Developmental Task” may include, as appropriate, 

any team-selected task from the ISO 15288 Technical 

Processes that could be performed by the internal team 

(e.g., Requirements, Design, Implementation, Verification 

Testing, etc.)

  

Provide In-Service 

Feedback



Targeted Priority Applications of ASELCM Pattern
10. Integrate Supply Chains,  Consortia, Commands:
Improve the integrated performance of supply chain ecosystems, 
partner consortia, and multi-branch defense commands.
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Targeted Priority Applications of ASELCM Pattern

11. Improve System Verification Capability:
Improve verification planning, implementation, flexibility.
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Targeted Priority Applications of ASELCM Pattern
12. Improve S2 Decision Support:  Unified approach to decision 
patterns across diverse life cycle stages, through consistency 
reconciliation. 
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Targeted Priority Applications of ASELCM Pattern

13. Improve Acquisition Performance:   
Enhanced RFPs, requirements based and agile 
contracting, multi-vendor coordination. 
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Targeted Priority Applications of ASELCM Pattern

14. Improve Supply Performance:   
Enhanced proposals and RFP responses, requirements 
based and agile contracting, multi-vendor coordination. 
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Targeted Priority Applications of ASELCM Pattern
15. Improve Model  IP Management:   
Model Characterization Pattern (MCP) 
configurable model metadata “label” 
(wrapper) for each model; semi-automatic 
generation of requirements for models; model 
credibility management across model life 
cycle.

23



Targeted Priority Applications of ASELCM Pattern
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16. Adopt Systems 
Engineering (SE):   
Performed  across targeted 
stages of the system life cycle.



Targeted Priority Applications of ASELCM Pattern
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17. Adopt Model-Based Systems 
Engineering (MBSE):   
Adding expressiveness, rigor, and automation 
to the systems engineering processes.
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18. Adopt Pattern-Based Systems 
Engineering (PBSE):   The power of models 
generated by trusted recurring patterns.
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19. Theoretical Foundations of SE 
Performance:
Strengthening traditional systems engineering 
using the foundations of STEM.

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:p
atterns:is2024_hamiltonian_ecosystems_--
_presentation_v1.2.1.pdf 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
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20. Additional Applications of the ASELCM Pattern: 
There are many other possibilities—what are the 
needs and opportunities?



Navigating Current ASELCM  S*Pattern 
Configuration Rules of Interest

• Environment assumed  
• Supporting Assets
• General Status of the SysML Implementation of the ASELCM Pattern
• Features, Interactions, Roles,  Requirements, Design Components
• What a processed ASELCM configuration looks like in Wizard
• Typical configuration run times
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Model Component of the S*Pattern of 
System 2 & 3 (the Ecosystem Pattern)
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Technical Process (ISO15288) and Development Features
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Emphasized Priorities of the ASELCM Pattern
Model Segment Metaclass(es) Current ASELCM 

Pattern Coverage, 
SysML Version

Configuration Rules Coverage for Populating this 
Segment or Metaclass

Base Features 29 S2 / 21 S3 Populated by stakeholder

Interactions 157 S2 or S3 95 S2/S3 Interactions populated by 14 S2 / 12 S3 Features

Roles 17 S2 / 17 S3   L2 roles >90% of populated Interactions populate Level 2 Roles

Requirements 636  S2/S3 Requirements 146 Popd Interactions and  61 Roles populate 636 
Requirements on 32 S2 and 29 S3 Role Types

Design Components 100% >90% of populated Roles have DCs

Base Updates in 
Progress

Above Reallocation of configuration rules to reflect extension of 
Consistency Management Paradigm

Interface Context Interfaces, Arch Relats, Ports, I-Os, 
SoAs

Limited Arch Relats Future, as needed

State Model States, Transitions, Events Future, as needed Future, as needed

Attribute 
Couplings

Parametric Couplings Future, as needed Future, as needed

Risk Analysis Failure Modes, Failure Impacts Counter 
Requirements, Failure Context

Future, as needed Future, as needed

Pattern build-out priorities are driven by priorities of targeted ASELCM Applications
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Current Feature & Interaction Conventions to help 
separate S2 and S3 cases

To make it easier to navigate S2 and S3 distinctions in the SysML model, 
some packaging and labeling updates is in progress:
Visible in the Pattern segment of browser:
1. Separation of S2 versus S3 Features in different package folders.
2. Prefixing of Feature names for S3 Features only.
3. Separation of S2 versus S3 Interactions in different package folders.
4. Prefixing of Interaction names for S3 Interactions only.

Roles generally already had SysML labels which differentiate S2 and S3 
roles.



51 Total Pattern Feature Types



Feature-Interaction Configuration Rules

• 26 S2/S3 Features Populating 95 S2/S3 interaction types
• 325  S2 Feature-Interaction Rules:

• 14  S2 Feature Types Populating S2/S3 Interaction Types
• 150  S3 Feature-Interaction Rules:

• 12  S3 Feature Types Populating S2/S3 Interaction Types
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157 Total Pattern Interaction 
Types

Interactions—Populated 
by Features
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Interaction-Role Configuration Rules

• 353 S2 Interaction-Role Rules:
• 48 S2 Interaction Types Populating 58 S2 and S3 Role Types

• 431 S3 Interaction-Role Rules:
• 74 S3 Interaction Types Populating 58 S2 and S3 Role Types

40



131 Total Pattern Role Types 41



Requirements Requirements—Populated 
by Interaction-Role Pairs

42



Interaction-Role-Requirement Configuration Rules

• 636  S2 and S3 Interaction-Role-Req Rules:
• 146 S2/S3 Interaction Types and 61 S2/S3 Role Types Pop’ing 636 Req 

Types
• Requirements on 32 S2 Role Types
• Requirements on 29 S3 Role Types
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ASELCM Resources: 
The Design Components of ASELCM Systems 2 and 3
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10 Pattern Design Component Types (9 for S2/S3, 1 for S1) 
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Technical Process (ISO15288) and Development Features
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ASELCM configuration in Configuration Wizard
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Typical ASELCM Pattern Configuration Run Times

Configured 
ASELCM  
Model Size

Pattern 
Export 
from CSM

Load 
Exported 
Pattern into 
Configuratio
n Wizard

Generate 
Configured 
Model Within 
Wizard

Configured Model 
Export by Wizard

Configured 
Model Import 
into CSM

Short (1 
Feature  / FPK 
Values)

< 1 minute 
(2805 
items)

< 1 minute 
(10,418 
items)

< 1 minute
(1,514 items)

< 1 minute
(842 items)

< 1 minute
(1,068 items)

Example (5 
Features / FPK 
Values)

< 1 minute 
(2805 
items)

< 1 minute 
(10,418 
items)

< 1 minute
(11,146 items)

< 1 minute
(6,651 items)

4 minutes
(9,180 items)

Long (25 
Features / FPK 
Values)

< 1 minute 
(2805 
items)

< 1 minute 
(10,418 
items)

1 minute 
(33,120 items)

< 1 minute
(19,328 items)

2 minutes
(27,261 items)

49
Some configured model items 
import as multiple CSM items

Growth

Times shown are for a simple 2.7 GHZ laptop running both applications locally. Faster performance has  been observed when same applications run 
in cloud.

Some additional processing of pattern 
by wizard results in item expansion

Growth



Plans for What Comes Next
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Manual inconsistency detection and 
reconciliation framework 
• Credible manual detection and reconciliation examples are 

required first, illustrating understanding of the artifact information 
and consistencies, even though human-borne.

51

Basic automated inconsistency detection and 
reconciliation framework
• Limited automation of this framework should follow the manual 

case, after demonstrating understanding of the manual case first.



Investigating AI aids for inconsistency detection 
and reconciliation
• Patterns are what machine learning agents 

extract.
• Patterns are what physical sciences uncovered. 
• Physics informed neural networks (PINNs) 

illustrate the combination.
• Patterns are applied to consistency detection 

and reconciliation.
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• https://www.omgwiki.org/MBSE/lib/exe/fetch.
php?media=mbse:patterns:incose_is2024_ha
miltonian_ecosystem_schindel_v1.6.2.pdf 

• https://www.omgwiki.org/MBSE/lib/exe/fetch.p
hp?media=mbse:patterns:is2024_hamiltonian
_ecosystems_--_presentation_v1.2.1.pdf 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_is2024_hamiltonian_ecosystem_schindel_v1.6.2.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_is2024_hamiltonian_ecosystem_schindel_v1.6.2.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_is2024_hamiltonian_ecosystem_schindel_v1.6.2.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_is2024_hamiltonian_ecosystem_schindel_v1.6.2.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:is2024_hamiltonian_ecosystems_--_presentation_v1.2.1.pdf
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1. Review the Analysis and Planning Procedure Application, in the context of                           an 
ecosystem (System 2) or ecosubsystem of interest to you or your customer.                                        
Pick a System 2 Pattern Feature of interest to stakeholders for improvement.

2. Mark up the ASELCM Features to represent the desired deltas in the current capabilities of 
the existing System 2 organization.

3. Mark up the ASELCM Roles to represent the implied deltas to those Roles necessary to 
deliver the deltas to the ASELCM Features.

4. Mark up the ASELCM Design Components necessary to deliver the performance deltas of 
the ASELCM Roles.

5. Allocate the deltas identified above to series of capability releases over calendar time, as 
the basis of planning and implementation. (An incremental release train/roadmap.)

6. Perform 2-5 first for System 2. If System 3 is not already capable of causing those changes to 
System 2, then perform 2-5 to identify deltas to System 3.

Feature 
(Capability) 

Deltas

Roles 
(Responsibility) 

Deltas

Design 
Component 

Deltas

CauseCause

2 3 4

2
3

4

5

5

https://www.omgwiki.
org/MBSE/lib/exe/fetc
h.php?media=mbse:p
atterns:example_evol
utionary_roadmap_v1
.3.3a.pdf 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:example_evolutionary_roadmap_v1.3.3a.pdf


Discussion, questions

•  
•  
•  
•  
•  
•  
•  
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