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1. CHALLENGE: The rate of discipline speciation & emergence is exceeding the rate of 
standardized discipline integration.  The result is knowledge losses, under-
utilization of new disciplines and untapped system lifecycle productivity gains.

2. SOLUTION: MBSE is uniquely positioned to be the lead strategy for solving the 
discipline integration problem.

3. EXECUTION: The "MBSE Transformation“, as with any transformation, should be 
driven by a Transformation System that is not typically managed as a system in 
most enterprises.  Thus, an organizational design change intervention is required.

1. CHALLENGE: The rate of discipline speciation & emergence is exceeding the rate of 
standardized discipline integration.  The result is knowledge losses, under-
utilization of new disciplines and untapped system lifecycle productivity gains.

1. MBSE should be used to develop the “Transformation System”.

2. A universal standard model may be useful.

“The cobbler’s kids need new shoes.”
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Activity 
System

Enterprise Disciplines

Rheology
Adhesion
Surfactants

Solubility
Coatings
Web Handling

Printing
etc.

System of Innovation & Operations
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Activity 
System

Enterprise Disciplines

Rheology
Adhesion
Surfactants

Solubility
Coatings
Web Handling

Printing
etc.

System of Innovation & Operations

Schindel’s & Dove’s IS2016 “Got Phenomena” 
paper:  “...MBSE/PBSE supports emergence of new 
hard sciences and phenomena-based domain 
disciplines.”
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Activity 
System

System of Innovation & Operations
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Knowledge transfer 
primarily via meetings
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Can I change this 
molecule or device 

from “Y” to “X”?

• Loss of Tribal Technical Knowledge
• science

• heuristics

• Loss of Basis for Decisions
• Requirements, Targets & Limits

• Chemical or Equipment Selections

• Trades on performance, cost, agility, etc.
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1. CHALLENGE: The rate of discipline speciation & emergence is exceeding the rate of 
standardized discipline integration.  The result is knowledge losses, under-
utilization of new disciplines and untapped system lifecycle productivity gains.

2. SOLUTION: MBSE is uniquely positioned to be the lead strategy for solving the 
discipline integration problem.

3. EXECUTION: The "MBSE Transformation“, as with any transformation, must be 
driven by a Transformation System that is not typically formalized in most 
enterprises.  Thus, an organizational design change intervention is required.
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Enterprise Disciplines

Rheology
Adhesion
Surfactants

Solubility
Coatings
Web Handling

Printing
etc.

System of Systems

Activity 
System

System of Innovation & Operations
System of Systems

(supply network, 
manufacturing process, 

product, etc.)
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Discipline
Design

Behaviors
Tests

Fabricate
Construct

Interface Tests

Integration
End-to-End

Tests

Needs Operation

Architecture

Design

Discipline Work Processes

System of Systems

“The Systems 

Engineering

V-Model”
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Systems Model
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1. CHALLENGE: The rate of discipline speciation & emergence is exceeding the rate of 
standardized discipline integration.  The result is knowledge losses, under-
utilization of new disciplines and untapped system lifecycle productivity gains.

2. SOLUTION: MBSE is uniquely positioned to be the lead strategy for solving the 
discipline integration problem.  

3. EXECUTION: The "MBSE Transformation“, as with any transformation, must be 
driven by a Transformation System that is not typically formalized in most 
enterprises.  Thus, an organizational design change intervention is required.
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Strategic Planning

Culture & 
Climate

Company
Structure

Control
Systems

Learning & 
Developmen

Leadership

Strategic Planning

Culture & 
Climate

Company
Structure

Control
Systems

Learning & 
Developmen

Leadership

Process v2 18.3

Process 3 v17.2

Process 4 v12.1

Process 5 v24.6

Process 6 v15.1Process 1 v12.1

Process 8 v10.8

Process 9 v11.3

Process 7 v19.2

Process n

Process 2 v18.3
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Process 4 v12.1
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Mtg

Mtg
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Transformation

MBSE 
State

Systems Model

Breakthroughs in:
• Agility
• Speed 
• Productivity
• Reliability
• Quality
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Capability Management System (CMS)

System of Innovation

Process 2
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Process 6Process 1

Process 8
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Current Work Processes New Work Processes

Current 
State

Mtg
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Process 2 v19

Process 3 v18

Process 4 v13

Process 5 v25

Process 6 v16Process 1 v13

Process 8 v11
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Strategic Planning

Culture & 
Climate

Company
Structure

Control
Systems

Learning & 
Development

Leadership

Overall System Performance?
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Capability Management System (CMS)

System of Innovation & Operations

(e.g. Product, Manufacturing Process & Supply Network)

Business Environment

Asset
Digital Twin

Asset In-Use
(Real/Physical Product/Service)

System
Performance

System
Changes

Above is the “Agile Systems Engineering” pattern copied from paper:
“Agile Systems Engineering Life Cycle Model for Mixed Discipline Engineering” by Schindel, Dove (IS2019)

Asset
Realized
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CAPABILITY MANAGEMENT SYSTEM (CMS)

MBSE Transformation Requirements
• Model Based
• Include all disciplines
• Automatic change impact analysis
• Simulation integration

Capability Owner/Operator SystemCapability Design SystemCapability Requirements System

System of Innovation & Operations
MBSE Transformation Requirements
• Model Based
• Include all disciplines
• Automatic change impact analysis
• Simulation integration

Process 2

Process 3

Process 4

Process 5

Process 6Process 1

Process 8

Process 9

Process 7

Process n
Version

X.Y

New Product
Requirements

New Products
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Process 3
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Process 6Process 1
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Process 9

Process 7
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Process 5

Process 6Process 1
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Version

X.Y
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Capability Management System

Capability Design SystemCapability Requirements System Capability Owner/Operator System
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Capability Management System

Capability Design System

Capability Architecting & 
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Capability Requirements System Capability Owner/Operator System
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Work  Processes, 

Methods & Tools

Program 

Manager

Team 

Member

System of Innovation

Standard Roles, Interactions & Artifacts

Marketing Products Research Chemical

Sales Product Development

Portfolio Mgmt Legal & Regulatory

System Lifecycle Mgmt Procurement

Project Mgmt Supply Network

Electrical

Mechanical

Standard Methods

MBSE Design of Experiments

Problem Solving (TRIZ) Theory of Constraints

Simulation LEAN

Fault/Failure Analysis Data Analytics
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Questions?

MBSE Transformation

The Cobbler’s Kids Need New Shoes

Systems Engineer
MBSE Capability Transformation 

and Management System
Systems Engineer’s 

Company
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