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Recap of Previous Session: 
Take-aways impacting actual practices

4

• 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 to this team,  
across different systems, customers, and projects? 

1. Bridging different customer’s and project’s semantics 
by mapping to a common underlying semantics of 
S*MTM.

2. Bridging different tool sets, enterprise info systems, 
and modeling languages by mapping to a common 
underlying semantic of S*MTM.

3. Reading and expressing mappings between semantic 
frameworks.   

4. Installing and navigating a model in an S*mapped 
SysML environment in Cameo Systems Modeler (CSM) 
or Enterprise Architect (EA).

5. Recognizing the targeted roles of semantic 
technologies. 



Previous Session Homework Discussion 
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• In the table of contents of the S*Metamodel Document,  
what is the purpose of each major section?

• In the table of contents of the “S*Metamodel Mapping for 
MagicDraw/Cameo Systems Modeler Versions 2019-
2024xR2”, what is the purpose of each major section?

• In the table of contents of the “Guide to Systematica 
Patterns in Cameo Systems Modeler”, what is the purpose 
of each major section?

• In the S*Metamodel Document, find the metamodel 
segment diagrams for States (Section 2.7), Risk Analysis 
(Section 2.24), and Features (Section 2.4). Why does 
Functional Interaction appear in all three?

• If models are created by two modelers using the same 
modeling language and tools, why won't they 
automatically be compatible with each other?



Phase I Class Sessions: Microstructure of Models 
and Patterns (6 Sessions, 3 hours each)

• S*Models, S*Metamodel: 
• Sessions 1-3
• In Example Model Context

• Formal mapping of S*Metamodel into Tooling
• Session 4

• S*Patterns, Configuration: In Example Model Context
• Session 5

• Introduction to 3
rd

 Generation Pattern Configurator Technology
• Session 6

• Homework Presentation and Feedback
• Distributed over above sessions

6

We are here

Phase I Session 5 Class Content 



Patterns, configurations, frameworks, 
ontologies, product lines

• S*Patterns, INCOSE MBSE Patterns Working Group
• Patterns in general
• Patterns background in physical sciences & math
• Patterns background in engineering
• Patterns background in individual & group learning
• Patterns background in machine learning
• Gestalt Rules for patterns

7

Phase I Session 5 
Class Content 

Metamodel for

Model-Based Systems 

Engineering (MBSE)

Pattern Hierarchy for 

Pattern-Based Systems 

Engineering (PBSE)

Pattern Class Hierarchy

Individual Product 

or System Configurations

Product Lines or

System Families

General 
System 
Pattern

Pattern-Based Systems 

Engineering (PBSE) 

Processes

Pattern Management 

Process

Pattern Configuration  

Process

(Projects, 

Applications)

P
a

tte
rn

s

L
e

a
rn

in
g

s

Configure,

Specialize

Pattern

Improve 

Pattern

 

 

 

 

 

 

State

Input/

Output

Interface

Functional 

Interaction 

(Interaction)
System

System of 

Access

Technical 

Requirement 

Statement

Stakeholder Feature

attribute

Design 

Component

attribute

(physical system)

(logical system)

attribute

Stakeholder

World 

Language

High Level

Requirements

Technical

World

Language

 

Design 

Constraint 

Statement

Stakeholder

Requirement 

Statement

Detail Level

Requirements

High Level

Design Characterization 

Coupling B

Fitness 

Coupling A

Decomposition 

Coupling C

Functional

Role

attribute

I-O Transfer 

Coupling D

Class

Every S*Metaclass shown is 

embedded in both a 

containment hierarchy and an 

abstraction (class) hierarchy.

• S*Pattern Configuration, Specialization
• S*Pattern Configuration Algorithm
• S*Pattern Configuration Rules
• Example S*Pattern
• Impact on innovation ecosystem: ASELCM; Phase II classes
• Homework assignment 5
• Discussion, Q&A.



S*Patterns, INCOSE MBSE Patterns Working Group

• S*Patterns are S*Models of generalized systems or system families.

• They are intended to be configurable, re-usable, and accumulate learning.

• They are often patterns of “whole systems”, as opposed to components.

• They are model-based patterns (a long history of other types of patterns).

• As S*Models, they are based on the S*Metamodel. 
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The INCOSE MBSE Patterns Working Group
• Originated in 2013 as one of the INCOSE-OMG MBSE Initiative chartered challenge teams, advancing in 

2016 to a chartered INCOSE Working Group.
• Focused on model-based representation of recurring, configurable system-level patterns.     
• History of projects emphasizing collaboration with other technical societies & INCOSE Working Groups. 
• Numerous publications and resources available for download from Patterns Working Group web site-- 

https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns   (Note this is on OMG Wiki)
• You are invited to participate!

9https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns  

https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
https://www.omgwiki.org/MBSE/doku.php?id=mbse:patterns:patterns
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Nearly all our work includes collaboration with partner 
INCOSE WGs or other technical societies

Participate!    Collaborate!                              10
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Recent working group projects, activitiesRecent / Current Patterns & Technologies Projects: 

1. Rosetta Stone : Consistency Management as Foundation for SE, enhanced by DE, ST, AI

2. Adaptive Learning Ecosystem Pattern—the INCOSE ASELCM Reference Framework

3. Support for DEIX WG DE Ontology – S*Metamodel and S*ASELCM Pattern

4. S*Pattern Configuration Wizard

5. S*Patterns Starter Kit

6. Universal Model Metadata Wrapper: Model Characterization Pattern (MCP), w/AIAA DEIC DSM WG

7. Support for Vision 2035 FuSE Implementation Streams: Innovation Applications, SE Foundations, with SS WG

Recent / Current Publications Projects:

1. INCOSE INSIGHT Special Editions, Aug and Oct, 2024: S*Foundations--Impacts on SE Practice 

2. Minimal S*Models—A Primer (including S*Metamodel and its formal mappings to OMG SysML and tools)

3. S*Patterns Primer (second edition)

4. ASME Guideline for Managing Credibility of Models for Adv. Manufacturing, w/ASME VV50 Stds Working Grp

5. AIAA Aerospace Digital Twins Analysis and Planning Reference Pattern, w/AIAA DEIC

6. AIAA Aerospace Digital Threads Position Pub; Digital Thread Analysis & Planning Reference Pattern, w/AIAA

7. Handbook of System Sciences, for ISSS via Springer: Chapter: “Patterns in Science and Engineering”, w/ISSS

8. Handbook of Model-Based Systems Engineering, Madni & Augustine, eds, Springer, Chapter: “MBSE Patterns” 

9. INCOSE SE Handbook, 5th Ed., for INCOSE, D. Walden et al, eds., S*Metamodel and ASELCM Pattern

Details

11



Patterns in general
• More broadly, all “patterns” of any sort or representation are recurrences:

• Recurring across time, or 

• Recurring across space, or 

• Recurring across some other index.

• All patterns have “fixed” and “variable” aspects: 
• The fixed aspects are what makes them recognizable as recurrences of something common.

• The variable aspects are what “parameterizes” their variation. 

• We will often refer to the variable aspects as the “configuration” of an instance of the pattern. 
12



Patterns background in 
physical sciences & mathematics

• Patterns are the heart of physical sciences and mathematics.

• Think much bigger about this than just “recurrences of reusable model parts”.
• Why?

• Because the intended uses of S*Patterns are more than just re-usable parts. 

• The very word “reuse” seems to discourage thinking big enough:
• Once Newton’s Laws of Motion or Maxwell’s Equations of Electrodynamics were 

discovered, their applications have transformed human life on Earth in ~200-300 years.

• We would not speak of “re-using Newton’s Laws” just because they apply repeatedly! 

• Spirit of S*Patterns: Think bigger than just MBSE templates! 13

Newton Hamilton



Patterns background in engineering
• The term “pattern” appears repeatedly in the history of design, such as          

civil architecture, software design, and systems engineering:

• Those “patterns” represent regularities that repeat, modulo some variable 
aspects, across different instances in space and time.

• However, when we refer to “PBSE” in this class series, we will usually mean the 
use of  S*Patterns. 14



Patterns background in individual & group learning

• Patterns are also at the heart of the mathematical and other theories of 
learning, including individual and group learning.

• There is great historical and contemporary applied mathematics backing this, 
including Bayesian learning machines that fit right into the world of S*Patterns. 

• In Phase II of this series of classes, we will study the Innovation Ecosystem (aka 
ASELCM) Pattern, which is a generic model of a complex adaptive system, with 
acquisition (learning) and application of patterns right at its heart. 

15

• Innovation Ecosystem Pattern 
• (AKA INCOSE ASELCM Pattern)
• ASELCM = Agile Systems Engineering 

Life Cycle Management



Patterns as compression

• Pattern extraction is about compression of information:
• When biological brains or machine learning algorithms “learn” 

patterns from streams of data, they compress that data.

• Similar to Design of Experiments (DOE) extraction of a few 
dominant variables to describe some physical 
phenomenon. 

• So, the notion of “smallest model” re-appears here.

16



Pattern configurations are compressions
• A table of pattern configurations illustrates how patterns facilitate 

compression;

• Each column in the table is a compressed system representation with 
respect to (“modulo”) the pattern;

• The compression is typically very large;

• The compression ratio tells us how much of the pattern is variable and 
how much fixed, across the family of potential configurations.

17



Getting down to PBSE Business: 
The Gestalt Rules for Patterns

• As systems engineers, we are interested in patterns of “whole 
systems”, not just their components. 

• What are the essential (recurring) ideas of being an 
automobile? A fixed-wing aircraft? A pharmaceutical 
manufacturing plant? A market?

• So, we expect that this will involve something more than just 
using the same parts repeatedly: System Patterns are also 
about how the parts are organized.

18



Pattern-Based Systems Engineering (PBSE)

• Standard Parts have been a great aid to progress:

• The same part type can be used to make many things!

19



Showing parts in relationships helps recognition

20



Can we identify a system from its parts alone?

Obviously not in many cases—and in all cases, the 

parts list alone lacks critical information . . . 

21



Any systems engineer will tell you . . . 

• We need to know the relationships between the parts to 

understand what the “system” they create. 

Physical Architecture

22



we are interested in much more than Physical Architecture:

But . . . 

• Stakeholders

• Interactions

• Requirements

• Design

• Interfaces

• Modes

• Performance

• Failure Modes & Effects

• Alternatives 

• Configurability 

• Manufacturability

• Maintainability

• Operability

• Reliability

• Risks

• Verification Plans
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we can still think of all these as kinds of “parts”—not just 

physical parts of a system, but parts of a system model:

• Stakeholders

• Interactions

• Requirements

• Design

• Interfaces

• Modes

• Performance

• Failure Modes & Effects

And, in an “information sense”, . . . 

• Alternatives 

• Configurability 

• Manufacturability

• Maintainability

• Operability

• Reliability

• Risks

• Verification Plans

24



the relationships between these information components is 

just as important as the lists of them, taken alone:

• Stakeholders

• Requirements

• Design

• Interfaces

• Modes

• Performance

• Failure Modes & Effects

• Verification Plans

page 25

And, once again, it turns out that . . . 

• Alternatives 

• Configurability 

• Manufacturability

• Maintainability

• Operability

• Reliability

• Risks

• Interactions

Information ArchitecturePhysical Architecture

??
25



the relationships between these information components is 

just as important as the lists of them, taken alone:

• Stakeholders

• Requirements
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Gestalt Rules for Patterns

• What does it mean to say that “System A is an instance of Pattern B”?

• How would you know?

• “Gestalts” are about “whole things”.

• The Gestalt Rules tell us what it means for System 1 to be an instance of 
Pattern B, in a holistic that way that we can test—even by automation . . .

27



Checking holistic alignment to a pattern

• Gestalt Rules express what is meant by holistic conformance to a pattern:

• Expressing  regularities of whole things, versus just “parts”

page 28

Governing pattern

Candidate model 
configuration—does it 
conform to pattern?
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The Gestalt Rules

1. Every component class in the candidate model must be a subclass of a parent 
superclass in the pattern—no “orphan classes”.

2. Every relationship between component classes must be a subclass of a parent 
relationship in the pattern, and which must relate parent superclasses of those 
same component classes—no “orphan relationships”. 

3.      Refining the pattern superclasses and their relationships is a permissible way to 
achieve conformance to (1) and (2). 

Governing pattern

Candidate model 
configuration—does it 
conform to pattern?

29



Example: State Model Pattern—illustrates how visual is the “class splitting” and 
“relationship rubber banding” of the Gestalt Rules

page 30
30



Example: State Model Pattern—illustrates how visual is the “class splitting” and 
“relationship rubber banding” of the Gestalt Rules

page 31

Example:

General 
Aircraft

Fixed Wing 
vs. Vertical 
Lift A/C
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Patterns WG: ST4SE Project

• Combines pattern-based model synthesis 
(configuration of pattern) with pattern-based 
model checking 

32

Governing pattern

Candidate model 
configuration—does it 
conform to pattern?

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?medi
a=mbse:patterns:aselcm_pattern_--
_consistency_management_as_a_digital_life_cycle_man
agement_paradigm_v1.3.1.pdf 

ST4SE = Semantic Technologies for Systems Engineering

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aselcm_pattern_--_consistency_management_as_a_digital_life_cycle_management_paradigm_v1.3.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aselcm_pattern_--_consistency_management_as_a_digital_life_cycle_management_paradigm_v1.3.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aselcm_pattern_--_consistency_management_as_a_digital_life_cycle_management_paradigm_v1.3.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aselcm_pattern_--_consistency_management_as_a_digital_life_cycle_management_paradigm_v1.3.1.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:aselcm_pattern_--_consistency_management_as_a_digital_life_cycle_management_paradigm_v1.3.1.pdf


Patterns WG: ST4SE Project

• Combines (1) pattern-based model synthesis 
(configuration of pattern) with (2) pattern-based 
model checking, using semantic technologies. 

33

ST4SE = Semantic Technologies for Systems Engineering

https://www.omgwiki.org/MBSE/li
b/exe/fetch.php?media=mbse:patt
erns:incose_patterns_wg_report--
st4se_project--1.10.6.pdf 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:incose_patterns_wg_report--st4se_project--1.10.6.pdf


S*Pattern Configuration, Specialization

34

• Specialization transforms from an upper 
pattern to a more specialized (lower) 
pattern.

• Configuration is a “special case of 
specialization”, requiring less modeling 
skill, less time, and with more “built in” 
rigor based on “configuration rules”:

• Populate (including multiple) or 
depopulate classes and relationships. 

• Set Attribute Values. 
That’s all!

• This is the “sweet spot” targeted by 
S*Patterns—rapid, trusted configurability. 
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Propagation of configuration population is inherent to 
the nature of all engineered systems

• S*Feature Space drives configuration 
from a smaller set of (stakeholder based) 
degrees of freedom / points of variation.

• Simplifies Product Line Engineering (PLE) 
model configuration rule-making and 
integrates PLE.
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S*Metamodel informal summary pedagogical diagram 

(formal S*Metamodel includes additional details.)

Class

Every S*Metaclass shown is 

embedded in both a 

containment hierarchy and an 

abstraction (class) hierarchy.

Inherent PLE degrees of freedom configuration propagation:



Relationship to Feature-Based PLE ala’ ISO 26580

Very similar in the PLE aspects, with a few (specialization) differences:

• ISO26580 PLE specifies modeling what changes, but specifies omitting what 
does not change; S*Feature models include baseline capabilities.

• ISO26580 refers to all the points of variation as “Features”, with rules to be 
established between them; S*Patterns begins with a smaller set of “Stakeholder 
Features” degrees of freedom in stakeholder value space, then recognizes all 
the other points of variation throughout the model  but connects them with 
each other up to the Stakeholder Features points of variation.

• This shows that the number of real degrees of freedom, after considering 
constraints, is smaller.

• Effectively complies with ISO26580 while making its use simpler and more 
integrated.
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Primary Key (PK) Attributes—Used in Pattern Configuration Rules

• Classes (and some relationships) can have Attributes (parameters, properties). 
• Attributes are variables that can have values (numerical, enumerated lists, strings, 

discrete, continuous, etc.)
• To support PBSE, some attributes are special: They are Primary Key Attributes (PK 

Attributes):
• A PK Attribute has the special nature that its value differentiates class instances uniquely. 
• Other attributes are “ordinary” in that they are not PK Attributes. 

• Example: 
• US Citizens have  Social Security Numbers, First Names, and Family Names. 
• All three are Attributes, but only the Social Security Number is a PK Attributes. 

• In S*Patterns, PK Attributes’ values are used to “configure” specializations of classes.
• Example: The Wireless Communication Feature has a Primary Key Attribute of 

Wireless Media Type. It also has other “ordinary” attributes such as Bandwidth and 
Security Level. 

• Classes that have Primary Key Attributes are often “multiply instantiated” at the time 
of configuration (specialization). 

• S*Metaclasses using those ideas: Feature, Interaction, Role, Design Component38
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Pattern Configuration 
(Application) Process
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This Session’s Materials Next Session’s Materials, 
Using Configuration Wizard

Pattern Configuration (Application) Process
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PK Attribute

PK Attribute

PK Attribute PK Attribute

PK Attribute
PK Attribute

PK Attribute

PK AttributePK Attribute

PK Attribute

PK Attribute

PK Attribute

No PK 
Attributes

1. Pattern: PK Attributes do 
not have configured values, 
just possible values.

2. During Pattern 
Configuration Process: 
PK Attributes now have 
configured values picked 
by configuring user or 
configuration rules.

3. Configured Model, After 
Pattern Configuration 
Process: Chosen PK 
Attribute Values have 
become part of (extended) 
differentiated class names.
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Configuration Rules 
• govern whether and how pattern components 

(both classes and the relationships between 
them) become populated—using Primary Keys.

• have an “IF” part and a “THEN” part.
• can be considered to be information embedded 

within the relationships shown in the Pattern. 
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Example S*Patterns mapped into SysML tooling

• Vehicle Pattern

• International Traveler Power Converter Pattern
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Vehicle Pattern 
46

Vehicle Pattern: Domain Diagram Illustrating External Actors
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Vehicle Pattern: Feature-Interaction Rules Table Governs Population of Interactions 
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• Configuration Rules for Interactions are “IF-THENS” that govern the following:

• For each possible populated Feature type, what Interaction type(s) should be 
populated?

• Note that this is a Many-to-Many cardinality—a single Feature type may populate 
multiple Interaction types, and a single Interaction type may be populated by many 
Feature types. 

• What specialization may apply?
• Limited to sub-types of the Feature, indicated by Feature Primary Key (FPK) values?

• Should the Interactions be specialized, indicated by their Interaction Primary Key (IPK) 
values?
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IPK Configuration Rules:  Simple Choices
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Entry in the IPK Rule 
Column

Interpretation

FPK Means set the IPK of the populated Interaction to equal the value of the FPK 
of the Feature.

/<literal string>/ Means set the IPK of the populated Interaction to be <literal string>

FPK+/<literal string> Means set the IPK of the populated Interaction to equal the value of the FPK 
of the Feature, concatenated with the <literal string>

*ANY* Means associate the populated Feature with any Interactions of this type 
already populated, but do not populate a new Interaction.

(blank) If no IPK Rule, then populate the Interaction with no IPK value.



50

50
Interaction-Role Rules Table 

Interaction IPK Rule Role RPK Rule

Interaction                               IPK Value                               Role                                       RPK Rule

Vehicle Pattern: Interaction-Role Rules Table Governs Population of Interactions 



Interaction-Role Rules Table 

• Configuration Rules for Roles are “IF-THENS” that govern the following:

• For each possibly populated Interaction type, what Role type(s) to populate?
• Note that this is a Many-to-Many cardinality—a single Interaction type may populate 

multiple Role types, and a single Role type may participate in (and be populated by) many 
Interaction types.  (Creates an “instance mesh”.)

• What specialization may apply?
• Limited to sub-types of Interaction? Indicated by Interaction Primary Key (IPK Rule) values.

• Should the Roles be specialized? Indicated by Role Primary Key (RPK Rule) values.
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IF populated THEN populate

Tabular view of configuration rules for Roles: 
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RPK Configuration Rules:  Simple Choices
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Entry in the RPK Rule 
Column

Interpretation

IPK Means set the RPK of the populated Role to equal the value of the IPK of the 
Interaction.

/<literal string>/ Means set the RPK of the populated Role to be <literal string>

IPK+/<literal string> Means set the RPK of the populated Role to equal the value of the IPK of the 
Interaction, concatenated with the <literal string>

(blank) If no RPK Rule, then populate the Role with no RPK value.
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Vehicle Pattern: Interaction-Role-Requirements Table Governs Population of Requirements, 
based on combination “IF” of Interaction-Role pairs. 

Role RPK Requirement RSPK Rule

    

    

    

    

Interaction IPK

  

  

  

  

Interaction-Role-Requirement Rules Table



54

International Traveler Power Converter Pattern
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Feature                          FPK Value                    Interaction             IPK Rule
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International Traveler Power Converter Pattern: Feature-Interaction Rules
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Interaction                               IPK Value                               Role                                       RPK Rule
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International Traveler Power Converter Pattern: Interaction-Role Rules
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International Traveler Power Converter Pattern: Role-Design Component 
Rules

57
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Role-Design Component Rules Table 
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In-class Exercises
• Open the CSM SysML model for the example teaching Pattern from prior homework assignments. Find the 

Features-Interactions Table for that pattern. Explain what Interactions each populated Feature will populate. 
Find the Interactions-Roles Table. Explain what Roles each populated Interaction will populate. 

• Edit the Configuration Rules in the Pattern Feature-Interaction and Pattern Interactions-Roles tables.
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Population Rules: Editing Interaction Population Rules
• The “Pattern Feature Interactions” table under the Interaction Framework package allows the user to edit the 

Interaction Population Rules

• The values in the FPK Value and IPK Rule columns govern when and how Interactions are populated based on 
which Features have been populated.

• The FPK Value may be blank, *ANY*, or <constant> and helps decide if an Interaction should be populated

• The IPK Rule may be blank, FPK, /<constant>/, or FPK+/<constant>/ and describes how to generate the IPK 
Value of the Interaction to be populated.

• An IPK Rule of *ANY* will tell the Configuration Agent not to populate an Interaction but to populate a 
relationship between the Feature and Interaction if they are both populated from other population rules.

• A detailed list of Population Rules is in the Metamodel document reference.
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Population Rules: Editing Role Population Rules
• The “Pattern Interaction Roles” table under the Interaction Framework package 

allows the user to edit the Role Population Rules

• The values in the IPK Value and RPK Rule columns govern when and how Logical 
Systems are populated based on which Interactions have been populated.

• The IPK Value may be blank, *ANY*, or <constant> and helps decide if a Logical 
System should be populated.

• The RPK Rule may be blank, IPK, /<constant>/, or IPK+/<constant>/ and describes 
how to generate the RPK Value of the Logical System to be populated.

• A detailed list of Population Rules is in the Metamodel document reference.
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Homework assignment 5

• Use the example teaching Pattern or other pattern from prior homework assignments.

• Edit the Configuration Rules in the Pattern Functional Role Allocation and Pattern Requirements tables.
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Population Rules:
Editing Physical System (Design Component) 
Population Rules

• The “Pattern Functional Role Allocations” table under the Physical Architecture package 
allows the user to edit the Physical System (Design Component) Population Rules

• The values in the Configuration Rule and IPPK Value columns govern when and how Physical 
Systems (Design Components) are populated based on which Logical Systems (Roles) have 
been populated.

• The Configuration Rule may be blank, *ANY*, or <constant> and helps decide if a Physical 
System (Design Component) should be populated.

• The IPPK Rule may be blank, RPK, /<constant>/, or RPK+/<constant>/ and describes how to 
generate the IPPK Value of the Physical System (Design Component) to be populated.

• A detailed list of Population Rules is in the Metamodel document reference.
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Population Rules:
Editing Requirement Population Rules

• The “Pattern Requirements” table under the Interaction Framework 
package allows the user to edit the Requirement Population Rules

• The values in the IPK Value, RPK Value, and RSPK Rule columns govern 
when and how Requirement Statements are populated based on which 
Interactions and Logical Systems have been populated.

• The IPK Value may be blank, *ANY*, or <constant> and helps decide if a 
Requirement Statement should be populated.

• The RPK Value may be blank, *ANY*, or <constant> and helps decide if 
a Requirement Statement should be populated.

• The RSPK Rule may be blank, IPK, RPK, /<constant>/, or 
IPK+/<constant>/, or RPK+/<constant>/ and describes how to generate 
the RSPK Value of the Requirement Statement to be populated.

• A detailed list of Population Rules is in the Metamodel document 
reference.
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Population Rules:
Editing Requirement Population Rules
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Discussion, Q&A.

•  

•  

•  

•  

•  

•  
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