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Recap of Previous Session:
Take-aways impacting actual practices

* ASELCM Features: System 2 and 3
Features

* ASELCM Interactions: System 2 and 3

Interactions of those features 7 AT e T e
: : »  What should be standard about this, i
* ASELCM Roles of those interactions P
. .  What should be configurable about this,
* Configuration rules of ASELCM | in your customer work?

Features, Interactions, Roles
* Consistency Management Thread




Previous homework assicnment was:

For programs you are involved in now or in the past . ..

1. Name two artifact types from the targeted list of synthesized
artifacts for this project, which are to be compared for consistency,
for which consistency amounts to something other than just
occurrence of “equal values” in the two artifacts.

2. Describe in detail the consistency sought for that pair. How does a
human reader of the artifacts know if they are consistent with each

other?
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ASELCM: Features, Interactions, Roles, Design
Components, in Consistency Management

Intermediate goal

Exercise: Generating an ASELCM configuration of System 2 in the earlier paradigm
Expansion of ASELCM consistency management paradigm

Recap of Consistency Management Core Interactions

Related ASELCM Features, Including Decision Management

Expanded Consistency Management Artifacts Pattern

Initial Prototype of Expanded ASELCM Pattern and Configuration Wizard

How Additional Learned Patterns Play into Consistency Detection and Reconciliation
The Design Components of Systems 2 and 3

Homework Assignment

Discussion, Q&A.
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Intermediate goal: Auto-generate configured S2 model of
consistency management artifact pairs and agents . . .

* Based on the System 1 to be designed, produced, managed.

* This would tell a project:
 What instances of artifacts are required(*)
* What artifact consistencies are required(*)

* What instances of responsible consistency management
agents are required(*)

* Such an auto-population capability would also be a first step
toward semi-automated / digital “attention management”
on the executing project’s consistency:

* |t would not be automated consistency management.

* [t would be automated assistance in organizing of
consistency management, whether manual, automated,
hybrid—how the project does its work.

(*) Note that “required” here does not just mean required by the enterprise’s

SOPs, but rather what is necessary in order to achieve the goals of expanded
consistency management.




Exercise: Generating an ASELCM configuration
of System 2 in the earlier paradigm

* Before getting into the newer ASELCM pattern content, let’s gain
some initial experience in generating an ASELCM configuration of
artifacts and other instances.
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Query Source 10 0 Inteqrated Pttrn Table Set

10 1 Pattern Feature

R1: Pattern Configuration System

R1.1: MD/CSM SysML

Modeling Tool Pattern Data

MD
In/Out
Tooling

Configured

Model Data

R1.3: Patter
Configuring
“User”

Modeling Tool
prmation

Confi
Information

R1.2:
Third Generation
Configuration

Agent
(JOIN technology)

urationfAgent
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mport the Configu
-iles into Modeling

)

red Model
00

O
Choose the Import From > Excel/CSV

e

R1.1: MD/CSM SysML
Modeling Tool

R1: Pattern

MD
In/Out
Tooling

Map Group

§Y CATIA | Cameo Systems Modeler 2024 - Systematica.mdzip [C] F | Ie o) pt on.
:[File | Edit View Layout Disgrams Options Tools Analyze Collabora
i O | NewProject... Crl+Shift+N | f R Create Diagram :
Open Project... Ctrl+0 =
& SaveProject Ctrl+S o s
B Save Project As.. -
[|ES | Close Project
B | Close All Projects
Open Element from URL
Use Project >
Import From ’ Another Project...
Export To & Excel/C5V File 2| & import Using New Map
Share Packages.. UML 2.1/25 XM File & Import Using Bxisting Map
Save as Image... MagicDraw Mative XML File Q Import Using Existing Map Group
L | print.. Sl s Manage Map Groups
L Print Preview MOF XMI File
B | Print Options... Requirements Interchange Fermat (ReqlF) File
Project Properties Eclipse UML2 XMI File >
iy Switch Projects > FMU File
= Simulink File
E3 | 1 Systematica.mdzip
= Modelica Lib
B | 2 Systematica.mdzip ol Hhrary
= . . Modelica File
B | 3 Systematica.mdzip
= Enterprise Architect UML 2.1 XMI 2.1 File
4 SystematicaZ.mdzip
CA ERwin Data Modeler vT.x
Exit
System Architect DoDAF 2.0
Rhapsody SysML
Rational Software Architect
il

Select Map Group for the import
Use the List or Tree view to search for the Map Group. To find the Map Group, type a
name in the “Search by Mame" box. You can alsa use wildcards [,7). Click the magnifier
icon to select searching for the Map Group by qualified names, or use camel case,

a K
o Tres” 5 List

Modeling Tool
Information

Configured
odel Data

Configuration System

Pattern Data

R1.3: Patter
Configuring
lluserl!

Configuration
Information

R1.2:
Third Generation
Configuration

Agent
(JOIN technology)

Agent

N

5 matches

B Configured Couplings

W/ Configured Failure Analysis
W' Configured IFC Context

B Configured Model HLR DLR
B/ Configured States

Select the Import Using Existing Map
Group Option and choose the Map
Group depending on your import needs.

] Apply Filter { Ctrl+Space )

Cancel Help

-The Configured Model HLR DLR is the first one to select and imports a subset of the entire model including Features, Interactions,

Roles, Requirements, and Design Components.

-Configured States includes importing States, Forks/Joins, Events, and Transitions.
-Configured IFC Context includes importing Interfaces, Input-Outputs, Architectural Relationships, Systems of Access, and Ports
-Configured Couplings includes Couplings, Constraint Parameters, and Connectors

-Configured Failure Analysis includes Counter Requirements, Failure Modes, and Failure Impacts
***The Configuration Wizard control panel allows for similar configuration grouping choices. (See Wizard Guide)***
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Configured SysML Model Details in Modeling Too

File Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window Help ROME NGIDE Profiles SONAR

= -0 8 8-9- = & ;BB - i Preview: - no preview - ~ .. © Full Model : Perspective: DoDAF 2.0 Architect v | Create Diagram
'R Containment | A& Diagrams | g Structure "™ Pattern Features File - Configured Physical Syst... X "™ Pattern Failure Modes | " Pattern Failure Modes-Co...
Cpntainment LI 7 ¢ == Add New ==+ Add Existing... Delete T 3 = s TR 2 R o I
E|_V =) =
- 5w Q B Name General Definition

. Business or Mission Analysis [Experience Pattern, Configurable] A - -
i . [#2] Enterprise Unit

" Business or Mission Analysis [Experience Pattern, Personal] : : - -

. . Business or Mission Analysis [Experience Pattern, Standard] E Enterprise Unit [Engineering]

l . Business or Mission Analysis [Observation] E Enterprise Unit [Experience Pattern, Configurable]
. . Business or Mission Analysis [Simulation] E Enterprise Unit [Experience Pattern, Personal]

l . Business or Mission Analysis [Stakeholder] |E| Enterprise Unit [Experience Pattern, Standard]
. . Decision Management-Acquistion [RFQ Supplier List-Part Supplie |E| Enterprise Unit [Mission]

l . Decision Management-Engineering [Experience Pttrn, Config-Mis |E| Enterprise Unit [Observation]

. . Decision Management-Engineering [Experience Pttrn, Personal-M E Enterprise Unit [Production]

l Decision Management-Engineering [Observation-Mission]
. . Decision Management-Engineering [Part Design Spec-Configurec
_l . Decision Management-Engineering [Stakeholder-Mission]
. Decision Management-Production [Production Inspection Proces

|E| Enterprise Unit [Simulation]
|E| Enterprise Unit [Stakeholder]
|E| Information Artifact [Experience Pattern, Configur;

g~ [l Decision Management-Supply [Part Quotation-Part Supplier Cap [=] Information Artifact [Experience Pattern, Personal-

""" [ 05 Project Contacts |E| Information Artifact [Experience Pattern, Standard
= 9_2L Logical System Analysis E Information Artifact [Mission-Comparison Artifact

""" ==2 Configured Logical Systems |E| Information Artifact [Mission]

""" | Configured Role Attribute Values E Person

[ﬂi LS1 LCM--Local System 1 L!fe Cycle Management Bus!ness Process IE‘ Person [Mission]

i LS1 LCM--Local System 1 Life Cycle Management Business Process [t E r 5

|LS] LST LCM--Local System 1 Life Cycle Management Business Process [I Product System Subsystem or Component [51 1D

E LS1 LCM--Local System 1 Life Cycle Management Business Process [l

E LS1 LCM--Local System 1 Life Cycle Management Business Process [l

E LS1 LCM--Local System 1 Life Cycle Management Business Process [l

E LS1 LCM--Local System 1 Life Cycle Management Business Process [(

E LS1 LCM--Local System 1 Life Cycle Management Business Process [}

E LS1 LCM--Local System 1 Life Cycle Management Business Process [ <

E LS1 LCM--Local System 1 Life Cycle Management Business Process [

" E LSA S1 -- Local Stakeholder Advocate for System 1 v

< > Filter is not applied. 18 rows are displayed in the table.




Expansion of ASELCM consistency management paradigm

* As discussed the previous class, the expanded view of Consistency
Management is the human equivalent of the difference between earlier
machine learning and generative Al.

* It is not an “Al pitch”:

e Rather, it is an enlarged way to understand how human organizations already
generate the content (missions, requirements, designs, etc.) they synthesize, whether
as models or their prose predecessors.

* It just happens to also be consistent with applying Al.
* So, it provides an integration framework for evolutionary hybrid ecosystems.

* It begins by understanding reconciliation more broadly:
e Reconciliation as learning
* Reconciliation as stakeholder negotiation
e Reconciliation as (generative) content synthesis
e Reconciliation as control of production, sustainment, operations, retirement



Recap of Consistency Management Core Interactions

As discussed in the previous class, the expanded consistency management view includes--

e 7 Interactions: 11 Roles:

* Gen Informing InfoSeg — ¢ S1LD—Targeted InfoSeg
S1 LD—Informing InfoSeg

S1 LD—Consistency View

S1 LD--Feedback

S1 LD—ReconcilRpt

S1 LD—LCM Concurrence

S2 LD—Updated Targeted InfoSeg

B S1 LCM--Comparator
S1 LCM--Reconciler
S1 LCM--Updater

S1 LCM--Local System 1 Life Cycle
Management Business Process

* Gen Targeted InfoSeg

* Analyze Consistency 7 Information
* Consider Feedback Roles

* Reconcile Consistency

* Generate Feedback -
Update Ctrld InfoSeg

mi—l-- Interaction-Role Pairs, Consistency Management
) (Invoked by Each Domain) |

4 Process
_<
Roles




fce-ss-( 515288) anc goment Features =~

Related ASELCM Features, _.-~'F

Verification
o>
o>

ncluding Decision - o Ry ——
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Expanded Consistency Management Artifacts Pattern

* The ASELCM Pattern is being expanded to include a pattern-based
representation of the architecture of artifacts and artifact consistencies that are
implied by the architecture of a System 1.

* Note that this goes through progressive stages of expansion as the project

determines the structure of System 1.
 What is the general pattern of that expansion?

i ‘aint (it
! Sybtem 1:

ASELCM Pattern ,/
Target System

U
»
-
-
-

Auto Injector-> ~

-r---‘

-

Target System

TO

sTarget Subsystem

-~-

—————m——————-




I —

/ LC Manager of Target sym.\./r
LS1 LCM - Local / 5251 \ B e
System 1 LC Mgmt \ Management i
Bus Process Relationship
[ Mgmt Instance Name Mgmt Relationship Type
Technology Class
Technology Subclass Expa nded ) .
Consistency Management
Artifacts Pattern
Describes l
or
Describes $2 TGT — System 1
Co) Target System
‘ Name
Subject S1LD -- Referent Part Number
> —
Artifact Artifact Artifact Technology Class

Technology Subclass

Hierarchy ID

Subject \ Relationship
Consistency Type

Notes:
(1) The described pair may both be S1 elements, or may be an S1 element and an S2 element, or two S2 elements.
(2) Even if both are S1 elements, the business process is still populated that is responsible for the subject artifact, and

therefore its consistency with the referent artifact. 27




S1 Instances

S2 Pattern

Initial Prototype of Expanded ASELCM Pattern and Configuration Wizard

Bulk Instance Data: S1 Systems, S1 Parts, and S2 Supply Chain Instances
Join On: [Instance S1 TC] and [Instance S2-S1 Mgmt
Input: S1 Instances Configurator —> Instances of Parts Relat Type] with:
- 1. [Pattern S1 TC] and [S2-S1 Mgmt Relat Type], then
. 2. [Patt S2TC d [S2-S1 Mgmt Relat T .
Defines systems parts, [Pattern Jand [ gmt Relat Type]
hierarchies, and repeat usages. InstancesMergel This L-R “flip” from 1 to 2 is because the Instance data
- is organized by what is to be managed—each row has
. _ . ’ a single managed (S1 or S2) system component. But
Input: S2 Instances Configurator > S2 Instances Pre-Config Table ;’ the Pattern data row is LR organized to have both a
Sentifies | \‘f* STand 52 technol _ L subject and referent artifact. Note that it is not always
I entl |?C|nsta|;ces ° I haI'-I it tec | nology Join On: Part Instance Name the case that subject-referent is about [managed S1]-
t: asses (TCs) an Supply chain fife cyc EI mim_t and Parent Instance Name [S2 manager]; in some cases both subject and
usiness process instances across supply chain referent are about managed S1 things, or about

managed S2 things.

Input: Pattern Table Entry —>{ Consis Mgmt Pttrn Table R
\ /,/
Defines Types of Subject-Referent Artifact pairs / _
for types of part life cycle mgmt assignments, Join3 Join on: 52-51
based on part TCs and mgmt process TCs. - » . Mgmt Relat Type
Joined Patterns — - v
R ) Additional
Implies S2 artifact
Input: Stds Table Ent ———>  Stds, Patterns Pattern i . .
P i ! Stdc;gtitr Jonern. ¢ instances and Interaction
\ attern lype to consistency pairs i
A Referent Type Population

Defines Standards and Patterns, for -

various part TCs and mgmt process TCs.

Defines additional 52

. s . instances of ASELCM
Input: Additional .| Additional Interaction — interactions and
Interaction Pop Rules Entry Pop Rules features for CM.

[
!

Defines configuration rules for populatin
ASELCM consistency management
Features and Interactions

Configured ASELCM Consistency
Management Model of an S2 Project

SELCM S2 Consistency Management Pattern (S3)

}o9[0.ud paindijuo)




Bulk Instance Data: !

Input: S1 Instances Configurator

7

Defines systems parts,

hierarchies, and repeat usages.

Input: S2 Instances Configurator

E——

.

S1 Instances

Identifies instances of S1 and S2 technology
classes (TCs) and supply chain life cycle mgmt
business process instances across supply chain

ASELCM Managed System 1 Components: Inputs

Bulk Instance Data: S1 Systems, S1 Parts, and 52 Su

ly Chain Instances

Input: S1 Instances Configurator |—i|

Instances of Parts

7

Defines systems parts,
hierarchies, and repeat usages.

l——)lSZ

| Input: 52

Pre-Config Table

7
’
’
’

1]
i)
wn
£
i
(7]

Identifies instances of 51 and S2 technology
classes (TCs) and supply chain life cycle mgmt
business process instances across supply chain

loin On: Part Instance Name
and Parent Instance Name

Input: Pattern Table Entry

H Consis Mgmt Pttrn Table

ry

Defines Types of Subject-Referent Artifact pairs

for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.

Joined Patterns
D

Input: Stds Table Entry

v

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

Stds, Patterns Pattern

Quter Join On:
Std/Pattern Type to
Referent Type

S2 Pattern

Input: Additional

}_,|

Additional Interaction
Pop Rules

}_/

Interaction Pop Rules Entry
T

‘
Defines configuration rules for populating
ASELCM consistency management
Features and Interactions

ASELCM S2 Consistency Management Pattern (S3)

Join On: [Instance 51 TC] and [Instance 52-51 Mgmt
Relat Type] with:

1. [Pattern 51 TC] and [S2-51 Mgmt Relat Type], then
2. [Pattern 52 TC| and [52-51 Mgmt Relat Type]

This L-R “flip” from 1 to 2 is because the Instance data
is organized by what is to be managed—each row has
a single managed (51 or 52) system component. But
the Pattern data row is L-R organized to have both a

subject and referent artifact. Note that it is not always
the case that subject-referent is about [managed 51]-
[52 manager]; in some cases both subject and
referent are about managed 51 things, or about
managed 52 things.

Join on: 52-51
Mgmt Relat Type

X

Implies 52 artifact Additional
instances and Interaction
consistency pairs Population

Defines additional 52
Instances of ASELCM
interactions and
features for CM.

Configured ASELCM Consistency

Management Model of an 52 Project

A system component [P/N of that System  [For components| Where the [The parent P/N of that Parent For parents Where the
whose life cycle isto [Component (or used more than system immediate container [Instance. used more than| parent
be managed. assembly ID). one time in component system component) one time in component
system. appears in [of this row's system system. appearsin
decomposed component. decomposed
parent system. parent
system.
System Component Part Number Part Usage ID |Part Hierarchy| Parent Instance Parent Part Number | Parent Usage Parent
Instance Name ID Name ID Hierarchy ID
Autoinjector AlLIMUN 1|Medical Device Application Domain System
Autoinjector
Containment
Subsystem AI.LMUN12211B 1.1|Autoinjector Al.LIMUN 1
Autoinjector
Containment
Needle AI.LNC23332244 1.1.1 Subsystem Al.LMUN12211B 1.1
Autoinjector
Containment
Cartridge Al.ISB4793D0423 1.1.2 Subsystem AI.LMUN12211B 1.1

29
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Bulk Instance Data:

Input: S1 Instances Configurator

7

Defines systems parts,
hierarchies, and repeat usages.

Input: S2 Instances Configurator

=

.

S1 Instances

Identifies instances of S1 and S2 technology
classes (TCs) and supply chain life cycle mgmt
business process instances across supply chain

Join On: [Instance 51 TC] and [Instance 52-51 Mgmt
Relat Type] with:

1. [Pattern 51 TC] and [S2-51 Mgmt Relat Type], then
2. [Pattern 52 TC] and [$2-51 Mgmt Relat Type].

This L-R “flip” from 1 to 2 is because the Instance data
is i by what is to be managed—each row has

IASELCM System 1 Life Cycle Manage'ment Processes: Pre-Configurator

Bulk Instance Data: S1 Systems, S1 Parts, and S2 Supply Chain Instances
(7] Input: S1 Instances Configurator |—i| Instances of Parts
Q 7
= Defines systems parts,
= hierarchies, and repeat usages. InstancesMerge1
el
| Input: 52 Instances Configurator |——>| 52 Instances Pre-Config Table
Identifies instances of 51 and 52 technology Join On: Part Instance Name
classes (TCs) and supply chain life cycle mgmt and Parent Instance Name
LN || business process instances across supply chain
‘ Input: Pattern Table Entry H Consis Mgmt Pttrn Table
ry
Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.
c » Joined Patterns
P D
U Input: Stds Table Entry Stds, Patterns Pattern Outer Join On:
t oy Std/Pattern Type to
(1] LY Referent Type
(a1 Defines Standards and Patterns, for
various part TCs and mgmt process TCs.
o~
Input: Additional Additional Interaction
Interaction Pop Rules Entry Pop Rules
‘
Defines configuration rules for populating
ASELCM consistency management -
Features and Interactions ASELCM S2 Consistency Management Pattern (53)

a single managed (S1 or 52) system component. But
the Pattern data row is L-R organized to have both a
subject and referent artifact. Note that it is not always
the case that subject-referent is about [managed 51]-
[52 manager]; in some cases both subject and
referent are about managed 51 things, or about
managed 52 things.

[
" \

Implies 52 artifact Additional

instances and Interaction

consistency pairs Population

T
1

Defines additional 52
instances of ASELCM
interactions and
features for CM.

Configured ASELCM Consistency

Management Model of an S2 Project

A system component

P/N of that System

The parent
(immediate
container system
component) of this

The class of technology of
the system component. It
determines (1) What
subject and referent
artifacts will apply to this
component; (2) What
standards or patterns

A further specialization of
TC which further
determines applicable

What a management
system that creates/owns
a subject artifact is
responsible for. Used to
match up with rows of the
pattern table to determine

A management
system
component whose

the management
What subject and

apply to this
management

The class of technology of]
instance. Determines: (1)
referent artifacts will

component; (2) What
standards or patterns

A further
specialization of
TC which further
determines
applicable
standards and

Identifier

whose life cycle isto be |Component (or row's system P/N of that Parent |apply as additional standards and patterns applicable artifacts for this| life cycle is to be apply as additional patterns may
managed. assembly ID). component. Instance. referents. may apply. system component. managed. referents. apply.
S1 System Component S1 Part Number S1 Parent Instance | S1 Parent Part S1 Technology Class S1 Technology Subclass S$2-S1 Management S2 Management | S2 Management| S2 Technology Class S2 Technology
Instance Name Name Number Relationship Type Instance Name | Instance Global Subclass

Autoinjector
Containment

OEM Engineering

Cartridge Al.ISB4793D0423 Subsystem AlLMUN12211B Machined Part Specifies S2 Group ACME Engineering [Engineering Process
Autoinjector Fabricates, Constructs,
Containment Assembles, Implements,
Cartridge Al.ISB4793D0423 Subsystem AlLMUN12211B Machined Part Produces S1 Part Supplier Supplier 102 Production Process
Autoinjector Fabricates, Constructs,
Containment Assembles, Implements, Non-Destructive
Cartridge Al.ISB4793D0423 Subsystem Al.LMUN12211B Machined Part Non-Destructive Inspection Produces S1 Part Supplier Supplier 102 Production Process Inspection
Autoinjector
Containment OEM Supply Chain
Cartridge Al.ISB4793D0423 Subsystem AlLMUN12211B Machined Part Acquires S1 Group ACME GSC Acquisition Process
Autoinjector
Containment
Cartridge Al.ISB4793D0423 Subsystem AlLMUN12211B Machined Part Supplies S1 Part Supplier Supplier 102 Supply Process
Autoinjector
Containment
Cartridge Al.ISB4793D0423 Subsystem Al.LMUN12211B Machined Part Sustains, Services, Maintains |OEM Support Group |ACME Support Sustainment Process

Autoinjector

Al.IMUN

Medical Device Application Domain System

Autoinjector-1

Specifies S1

OEM Engineering
Group

ACME Engineering

Engineering Process

30
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Input: Pattern Table Entry

A

Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.

Input: Stds Table Entry

\

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

S2 Pattern

Input: Additional
Interaction Pop Rules Entry

T

1
Defines configuration rules for populating
ASELCM consistency management
Features and Interactions

Bulk Instance Data: S1 Systems, S1 Parts, and 52 Su

ly Chain Instances

Input: S1 Instances Configurator |—)|

Instances of Parts

7

Defines systems parts,
hierarchies, and repeat usages.

InstancesMergel

Join On: [Instance 51 TC] and [Instance 52-51 Mgmt
Relat Type] with:

1. [Pattern 51 TC] and [S2-51 Mgmt Relat Type], then
2. [Pattern 52 TC] and [$2-51 Mgmt Relat Type].

This L-R “flip” from 1 to 2 is because the Instance data
is ized by what is to be managed—each row has

‘ Input: 52 Instances Configurator H 52 Instances Pre-Config Table

Identifies instances of S1 and 52 technology
classes (TCs) and supply chain life cycle mgmt
business process instances across supply chain

S1 Instances

Join On: Part Instance Name
and Parent Instance Name

Input: Pattern Table Entry

H Consis Mgmt Pttrn Table

\
Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.

Input: Stds Table Entry
v

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

Input: Additional
Interaction Pop Rules Entry

L
Defines configuration rules for populating
ASELCM consistency management

S2 Pattern

Stds, Patterns Pattern

Additional Interaction

Pop Rules

ASELCM 52 Cc

» Joined Patterns

B

Quter Join On:
Std/Pattern Type to
Referent Type

y Management Pattern (53)

a single managed (S1 or 52) system component. But

the Pattern data row is L-R organized to have both a 0
subject and referent artifact. Note that it is not always [}
the case that subject-referent is about [managed 51]- =
[52 manager]; in some cases both subject and :"}
referent are about managed 51 things, or about o
managed 52 things c
-
-
1]
o
Join on: 52-51 w
Mgmt Relat Type 3
\ —
Implies 52 artifact Additional 2
instances and Interaction -
consistency pairs Population

T
1

Defines additional 52
instances of ASELCM
interactions and
features for CM

Configured ASELCM Consistency
Management Model of an S2 Project

Features and Interactions

ASELCM S2 Consistency Management Pattern (S3) Configuration Rules Entry

The system
component that
the subject
artifact in this row

The system
component that
the referent
artifact in this

The class of technology
that the subject system
uses. Used to identify
artifact pair rows that will
apply to this system
component. Also used to
identify additional
standards and patterns

The artifact type being
"checked" by the referent
artifact in this row. (Thisis a a
generic artifact type whose
name will be extended during
pattern configuration to
include the instance that the
artifact is about.) The subject
artifact in this column can also

The artifact type used to "check"
the subject artifact in this row.
(This is a generic artifact type
whose name will be extended
during pattern configuration to
include the instance that the
artifact is about.) The referent
artifact in this column can also
appear as a subject artifact in

What consistency pair this row is

What the management
system that creates the
subject artifact is

is about or row is about or | that apply to the subject |Specialization of [appear as a referent artifact in
describes. describes. system. TC. other rows of this table. other rows of this pattern table. about. responsible for.
Subject System [Referent System Technology Class Technology Subject Artifact Referent Artifact Inter-Artifact Consistency $2-S1 Management
Subclass Relationship Type
System of Missions
Self Interest Requirements Specification  |Autoinjector-1 Autoinjector-1
System Allocated Flow Down
Parent Component Requriements Design Containment Subsystem Autoinjector-1
Allocated Flow
System Down
Self Component Requirements Requriements |Containment Subsystem Containment Subsystem
System
Self Component Design Requirements |Containment Subsystem Containment Subsystem

Crrictmnmma ~f
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Subject System Referent System Technology Class Technology Subject Artifact Referent Artifact Inter-Artifact Consistency $2-S1 Management
Subclass Relationship Type
System of
Self Interest Design Requirements |Autoinjector-1 Autoinjector-1
System Allocated Flow Down
Parent Component Requriements Design Machined Part Finish Containment Subsystem
Allocated Flow
System Down
Self Component Requirements Requriements |Machined Part Finish Machined Part Finish
System
Self Component Design Requirements |Machined Part Finish
General System [System
Component Component Part Design Spec Parts Standard |Machined Part Finish Machined Part Finish
System Production Configured Production  |Part Design
Component Process Process Specification Spec Machined Part Machined Part
System Part Design
Component Materials Material Spec Spec Production Process Inspection Process
Production
Inspection Inspection
Process Materials Material Spec Procedure Machined Part Machined Part
Configured
Production
Production Process
Process Materials Material Spec Specification  |Machined Part
General Production
Production Production Configured Production  |Process
Process Process Process Specification Standard Machined Part
Production
General Equipment
Production Production Configured Production  |Capability
Process Process Process Specification Description Production Process Inspection Process
System Production Production Inspection Part Design
Component Process Procedure Spec Production Process
Inspection
System Production Production Inspection Process
Component Process Procedure Standard Inspection Process Non-Destructive Inspection Machined Part
System System Engineering
Component Component RFP Data Package Data Package |Production Process Non-Destructive Inspection Inspection Process Non-Destructivé Inspection

Supplier




Entry of Standards and Refence Patterns

S2 Pattern

Input: Pattern Table Entry

A

Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.

Input: Stds Table Entry

\
A\

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

Input: Additional

Interaction Pop Rules Entry
T

1
Defines configuration rules for populating
ASELCM consistency management
Features and Interactions

Bulk Instance Data: $1 Systems, 51 Parts, and S2 Su

ly Chain Instances

(7] Input: 51 Instances Configurator H Instances of Parts

Q 7

b Defines systems parts,

c hierarchies, and repeat usages.

©

L !

[7, ] | Input: 52 Instances Configurator |——)| 52 Instances Pre-Config Table ,'

o i

— Identifies instances of 51and 52 technology Join On: Part Instance Name
] classes (TCs) and supply chain life cycle mgmt and Parent Instance Name
) || business process instances across supply chain

Input: Pattern Table Entry

l—)l Consis Mgmt Pttrn Table

\
Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,

based on part TCs and mgmt process TCs.

Joined Patterns

N

Input: Stds Table Entry

v

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

Stds, Patterns Pattern Outer Join On:
Std/Pattern Type to

Referent Type

Input: Additional

Interaction Pop Rules Entry
T

Additional Interaction
Pop Rules

}_/

.
Defines configuration rules for populating

The class of technology of the
system or component that the
standard or pattern is about.
Used to determine which
components the standard or
pattern applies to.

Further specializes the applicability
of the standard or pattern, to this
technology subclass.

Matches to generic referent
artifact types appearing in the
base pattern table. Helps
determine when a standard or
pattern applies as a referent
artifact.

ASELCM consistency management
Features and Interactions

Join On: [Instance 1 TC] and (Instance 52-51 Mgmt
Relat Type] with:

1. [Pattern $1TC] and [$2-51 Mgmt Relat Type], then
2. [Pattern 52 TC] and [$2-51 Mgmt Relat Type].

This L-R “flip” from 1 to 2 is because the Instance data
is organized by what is to be managed—each row has
a single managed (S1 or 52) system component. But
the Pattern data row is L-R organized to have both a

subject and referent artifact. Note that it is not always
the case that subject-referent is about [managed $1]-
[52 manager]; in some cases both subject and
referent are about managed 51 things, or about
managed 52 things.

Join on: 52-51
Mgmt Relat Type

A \
Implies 52 artifact Additional

instances and Interaction
consistency pairs Population

ASELCM S2 Consistency Management Pattern (S3)

T
1
Defines additional 52
instances of ASELCM
interactions and
features for CM.

Configured ASELCM Consistency
Management Model of an S2 Project

The name or ID of a specific

This name is used to extend
referent artifact type.

standard or reference

pattern that can be used as a specific referent artifact.

the generic name of a

Technology Class

Technology Subclass

General Artifact Type

Standard, Pattern

Autoinjector-1 NA

Autoinjector-2 NA

Material-1 NA

Material-2 NA

Material-3 NA

Material-4 NA

NA Process-1

Production Process Production Process 275 AFK Production Process Production Process 275 AFK
NA Process-3

NA Process-4

NA Process-5

NA Process-6

Inspection Process Non-Destructive Inspection Inspection Process Non-Destructive Inspection
NA Process-8

Autoinjector-1 NA

19load paindyuo)
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Entry of Configuration Rules for Generating Features and Interactions, Based on Bulk Instance Inputs and Pattern.

Input: Pattern Table Entry

A
Defines Types of Subject-Referent Artifact pairs
for types of part life cycle mgmt assignments,
based on part TCs and mgmt process TCs.

Input: Stds Table Entry

\
LY

Defines Standards and Patterns, for
various part TCs and mgmt process TCs.

S2 Pattern

Input: Additional

Interaction Pop Rules Ent
T

1
Defines configuration rules for populating
ASELCM consistency management
Features and Interactions

Bulk Instance Data: S1 Systems, 1 Parts, and 52 Supply Chain Instances
Join On: [Instance 51 TC] and [Instance 52-51 Mgmt
wv Input: 51 Instances Configurator |—)| Instances of Parts Relat Type] with:
Q - 1. [Pattern 51 TC] and [$2-51 Mgmt Relat Type], then
Q Defines systems part, 2. [Pattern S2 TC] and [$2-51 Mgmt Relat Type].
c hierarchies, and repeat usages. m This L-R “flip” from 1 to 2 is because the Instance data
E . is organized by what is to be managed—each row has
) ) i a single managed (S1 or 52 system component. But
g | B == Pre-Config Table 5 the Pattern data row is L-R organized to have both a 0
— : subject and referent artifact. Note that it is not always =}
Identifies instances of S1and 52 technology Join On: Part Instance Name the case that subject-referent is about [managed $1]- -
i classes (TCs) and supply chain life cycle mgmt and Parent Instance Name [52 manager]; in some cases both subject and :'3
W || business process instances across supply chain referent are ahout managed 51 things, or about @™
managed 52 things. c
L - -
Input: Pattern Table Entry Consis Mgmt Pttrn Table m
s j= 1
Defines Types of Subject-Referent Artifact pairs -
for types of part life cycle mgmt assignments, ?
based on part TCs and mgmt process TCs. » Mgmt Relat Type o
c ¢ A —
o 3 . Additional 1]
£ Input: Stds Table Entry Stds, Patterns Pattern Outer Join On: instances and Interaction 2}
\ Std/Pattern Type to consistency pairs lati
(1] A Referent Type Population
o Defines Standards and Patterns, for B
various part TCs and mgmt process TCs.
Defines additional 52
. " N | | instances of ASELCM
In|:!ut: Additional Additional Interaction interactions and
Interaction Pop Rules Entry Pop Rules features for CM.
7
Defines configuration rules for populating Configured ASELCM Consistenc
ASELCM consistency management —g—!_
Features and Interactions ASELCM S2 Consistency Management Pattern (53) Management Model of an 52 Project

The type of management
relationship that a
management system is
responsible for.
$2-S1 Management

he type of
management
system
echnology
employed by a
management
system.
S2 Technology

Interaction Name

IPK1 Source

The name of a consistency
management feature to be
populated if warranted.

IPK2 Source Feature Name

he source of the FPK

ompound FPK value,
his column describes
he source of the first
half of the FPK.
FPK1 Source

Feature. For a two-part|Feature. For a two-part

he source of the FPK

ompound FPK value,
his column describes
he source of the
second half of the FPK.
FPK2 Source

Relationship Type Class
Specifies Engineering Decision Management- Subject Artifact Referent Artifact
Process Engineering
Fabricates, Constructs, Production Decision Management- Subject Artifact Referent Artifact
Assembles, Implements, Process Production
Produces - |l o ]
Plans Project Project Decision Management- Subject Artifact Referent Artifact
Management ProjMgmt
Process
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S1 Instances

Subject Artifact Referent Artifact

Requirements.Autoinjector.A.IMUN Missions Specification.Autoinjector.A.LIMUN
Design.Autoinjector.Al.IMUN Requirements.Autoinjector.Al.1IMUN
Material Spec.Cartridge.Al.ISB4793D0423 Production Inspection Procedure.Part Supplier.Supplier 102
Res u Iti ng Po p u Iatio n Material Spec.Cartridge.Al.ISB4793D0423 Configured Prgduction Process Specification.Part
Supplier.Supplier 102

Material Spec.Cartridge.Al.ISB4793D0423 Production Inspection Procedure.Part Supplier.Supplier 102

of Artifact Pairs

Material Spec.Cartridge.Al.ISB4793D0423 Configured Production Process Specification.Part
Supplier.Supplier 102

S2 Pattern

Bulk Instance Data: S1 Systems, S1 Parts, and S2 Supply Chain Instances
| Input: $1 Instances Configurator H Instances of Parts
Material Spec.Cartridge.Al.ISB4793D0423 Production Inspection Procedure.Part Supplier.Supplier 102

Config Table g
E
[=
g
= [Material Spec.Cartridge.Al.ISB4793D0423 Configured Production Process Specification.Part

Additional Tz. Supplier.Supplier 102

Material Spec.Cartridge.Al.ISB4793D0423 Production Inspection Procedure.Part Supplier.Supplier 102

efin indards and ns, for
s an cess TCs.
Input: Additional Additional Interaction
Interaction Pop Rules Entry Pop Rules
Defines configurs Configured ASELCM Consistency

ASELCM S2 Consi: Management Pattern (S3) Management Model of an S2 Project

Material Spec.Cartridge.Al.ISB4793D0423 Configured Production Process Specification.Part
Supplier.Supplier 102

RFP Disribution Plan.Cartridge.Al.ISB4793D0423 Supplier Certification Record.Cartridge.Al.ISB4793D0423
Production Purchasing Agreement.Cartridge.Al.ISB4793D0423 Engineering Data Package.Cartridge.Al.ISB4793D0423
Request for Clarification Information.Cartridge.Al.ISB4793D0423 Engineering Data Package.Cartridge.Al.ISB4793D0423

Quotation.Cartridge.Al.ISB4793D0423 RFP Data Package.Cartridge.Al.ISB4793D0423




Bulk Instance Loading for the Configuration Wizard

IPopulate Configured Model from Pattern, RetLi

Select Feature

* An option Button 2A has

ool s - been added to the

Configured Instances

Bulk Impo

rt Button 2A

Ik import Log
rted: Instances of Parts
06.01.24 22:02:13 4 Items
er Mode 52 Instances Pre-Config.
06.01.24 22:02:13 9 Items
InstanceshMerge
/ lems 06.01.24 22:02:14 9 ltems

Configuration Wizard, to

allow loading of bulk

configuration instance data

in addition to the use of the
Feature Selection Matrix.

Vi it 1D Confgd Feature Population Gend:

U Jfures-Interactions File 06.04.24 13:02:37 17 ltems ° An O ptio n B u | k I m po rt Log

/! SommmmmTmmmmmmesess .. has been added, to record
P37 v fx, ~

) y— et . theinstance counts

;-,q,-- -—— -

~
-

V4 lcu res File Model Configuration Log
/ 15 Model Generation Started:
¢ ure Attributes File 06.04.24 13:02:25 0 ltems

A B c
B Obtain Patterfg Populate Configured Model from Pattern, Retdtn Confi i Model Administer Storage Envi .
3 4 Refresh i A set Fir Att Vals 2+ Retun Mﬂw View Pattern I m p O rt e d
B Configurable | (Or Retrieve, 5ttn &) Configured | fetRole AttVials | Confipured Model to
Pattern - 4. Select Configurable L}
5 2A: Import Bulk Model iy See Cor7.d Features Pattern Repository See Pattern Features
6 Singl I Configured Instances O Retrieve, Bitn 8) Ser‘Lonfigd Ftr Attributes Access Folder 'See Pattern Feature Attributes |
7 Pattern Data Refresh Loz g Bulkimport Log | ] Return Model Data Log ” see Confind Interactions
8 Pattern Templ | | Parts I rt Configured Model Retu See Configd Roles i\ D tem
] 06.01.24 32:00:09 0 Iteggs 06.01.24 22:02:13 4 Items 05.27.2420:40:12 |See Configd Role Attribs ___|Sciences, LLC\Tech\Systematica\STM
10 Single Integrated Pattemi)(fer Mode 52 Instances Pre-Config. I See Configd Requirements 0 S
1 06.01.24 22:00:09 0 Itegs 06.01.2422:02:13 9 Items 05.27. See Configd DsanComps. g‘;’fgii’g{g:;gﬂEmr‘:hgmDm"ASELCM\F”ES
2 Integrated Rept File loadj InstancesMerge I Po%radlons and IPKs See Configd Dsgn Allocs See Pattern Introtn-Role-Requirements
13 06.01.24 22:00:11 3383dtems 06.01.24 22:02:14 9 Items |905.27.2420:40:25 217 items See Configd DsgnCmpAtts See Pttrn Role-Des Compon Alloc Rules
i Extracted Table: Pattem Fimes File Model C Log I @ |pord Feature-mteraction Relats See Configd Interfaces See Pattern Design Component Attributes
:11 52 gms Model Generation Started: ’ 05.27.2420:40:26 217 Items ee Configd 0 terface Context Table 1
J:ure Attributes File 06.04.24 13:02:25 0 ltems I’ Popd Feature Attribute Values See Configd Ports 5. select Configured
17 .01.24 22:00:12 59 g N i o e i ity 05.27.2420:40:26 311tems See Configd SOAs Model Repasitory
18 Extracted Table: Pattern Features-Interactions File 06.04.24 13:02:37 17 Items Popd Feature PK Values See Gonfigd Archit Relats RESeHonoliey See Pattern Interface Context Table 5
06.01.24 22:00:12 441 Items Group 1 Interactions Populated: 05.27.2420:40:27 31ltems See Configd Reified ARs See Integrated Pttrn Intface Context T
06.04.24 13:02:41 0 Items Popd Roles and RPKs See Configd States C:\Program Files\Cameo Systems Modeler\import | See Pttrn Intretions-States Config Rules
21 Group 2 Interactions Populated: 05.27.2420:40:27 365 ltems See Configd Att Couplings files See Pttrn States, Transits, Events Rules
2 06.04.24 13:02:45 119 Items Popd Roles Att Values See Configd Failure Modes Pattern Attribute Couplings
z :00:13 4 Items Group 3 Interactions Populated: 05.27.2420:40:27 0 items See Gonfigd GounterReqs See Pattern Failure Modes
2 : Pattern Functional Role Allocation 06.04.24 13:02:46 0 Items Popd Interactn-Role Relats
25 06.01.24 22:00:13 49 Items Combined Interactions Populated: 05.27.2420:40:28 1240 Items See Gnifgd Firs-Ints-Roles-DGs See Pattern Gounter Reguirements
% Extracted Table: Pattern Des Compons Attributes File | 06.04.24 13:02:48 119 Items Popd Requirements See Configd Consist Mgmt See Pttrn Fail Impact-Cntr Regs Rules
7 :00:14 26 Items Popd Firs sheet Generated: 05.27.2420:40:28 0 Items See Bulk Import Parts See Pttrn Failure Mode-Gntr Reqs Rules 3 6
P : Pattern Requirements 06.04.24 13:02:49 17 Items Popd Design Components See Bulk Import S2 PreConfg See Pattern Failure Mode Context
:14 636 Items Popd Intrens Sheet Generated: 05.27.2420:40:29 1 Items Gedkr
Pattern Input-Output Attributes File | 06.04.24 13:02:50 119 items Popd Des Compon Att Vals | (“"ﬁg“F'::d";rh’“"‘g
P T B




Optional Model Segments to Include

Configure Interfaces

Configure States

Configure Attribute Couplings

Configure Risk Analysis

|:| Configure Detail Consistency Mgmt

Configure Bulk Consistency Mgmt

———r
|
|
|
|

N |
‘.

1: Refresh
Configurable (Or Retrieve, Bttn 8)
Pattem
2A: Import Bulk

s Fle Configured Instances

2 Populate
Configured
Model

Obtain Pattern, Populate Configured Model from Pattern, Return Configured Moq

Sot Fix Att Vals

(Or Retrieve, Bitn 8)

Administer Storage Environment ,

View Pattern ,

View Configured Model

4. Select Configurable
Pattern Repository
Access Folder

3: Retun
onfigured Model to
Repository

pattern Data Refresh Log.

Pattern Template Loading Started:
06.01.24 22:00:09 0 Items

Single Integrated Pattern File Xfer Mode.
06,0124 22:00:09 0 Items

Integrated Rept File Loaded
06.01.24 22:00:11 3383 Items

Instances of Parts
06.01.2422:02:13 4 Items
52 Instances Pre-Config:
06.01.2422:02:13 9 Items
InstancesMerge
06.01.24 22:02:14 9 Items

Extracted Table: Pattern Features File

Model Configuration Log.

06.01.2422:00:11 52 Items

[Extracted Table: Pattern Feature Attributes File
06.01.2422:00:12 59 Items

[Extracted Table: Pattern Features-Interactions File
06.01.242200:12 441 Items

[Extracted Table: Pattern Interaction Roles
06.01.2422:00:13 1138 Items

[Extracted Table: Pattern Role Attributes File
060124220013 4 Items

[Extracted Table: Pattern Functional Role Allocation
06.01.2422:00:13 49 Items

[Extracted Table: Pattern Des Compons Attributes Fil
06.01.2422:00:14 26 Items

Extracted Table: Pattern Requirements
06.01.2422:00:14 636 Items

Extracted Table: Pattern Input-Output Attributes il
06.01.2422:00:15 0 Items

[Extracted Table: Pattern Interface Context File ICT1
06.01.2422:00:15 11tems

[Extracted Table: Pattern Interface Context File ICT2
06.01.242200:15 657 Items

Extracted Table: Pattern Interface Context File ICT4
06.01.2422:00:16 3 Items

Extracted Table: Pattern Interface Context File ICTS
06.01.2422:00:16 31 Items

Extracted Table: Pattern Interactions-States File
06.01.2422:00:17 27 Items

[Extracted Table: Pattern States-Transitions, Events F
06.01.2422:00:17 0 Items

[Extracted Table: Pattern Attribute Couplings
06.01.242200:17 0 Items

Extracted Table: Pattern Failure Impacts
06.01.2422:00:18 0 Items

[Extracted Table: Pattern Counter Requirements
06.01.2422:00:18 0 Items

[Extracted Table: Pattern Failure Impacts-Counter Re
06.01.2422:00:19 0 Items

Extracted Table: Pattern Failure Modes
06.01.2422:00:19 0 Items

[Extracted Table: Pattern Failure Modes-Counter Req|
06.01.2422:00:19 0 Items

[Extracted Table: Pattern Failure Mode Context

Model Generation Started:
06.04.2413:0225 0tems
1D Confgd Feature Population Gend:
06,0424 13:02:37 17 Items
(Group 1 Interactions Populated:
06,0424 13:02:41 0 tems
(Group 2 Interactions Populated:
06,0424 13:02:45 119 Items
(Group 3 Interactions Populated:
06.04.2413:0246 0 tems
Combined Interactions Populated:
06,0424 13:02:48 119 Items
Popd Firs Sheet Generated:
06,0424 13:02:49 17 Items
Popd Intrcns Sheet Generated:
06,0424 13:02:50 119 Items
Popd Ftr-Ints Sheet Generated:
06,0424 13:0250 119 Items
Popd Ftr Att Values Sheet Generated:
0604241302554 171tems |
Popd Ftr PK Values Sheet Generated:
060424130254 17 tems |

Popd Roles , RPKs, Others Generated:

06.04.2413:02:55 680 Items

10 12 Popd Roles Sheet Generated:
06.04.2413:02:56 394 Items

10 13 Popd Role Att Vals Form Gend:
06.04.2413:02:57 0 Items

10 14 Popd Interctn-Role Relats Ger
06.04.2413:02:58 680 Items

1025 Popd Requirements Gend:
06.04.2413:02:59 0 Items

Popd Des Info Gend:
06.04.2413:03:00 2 Items

10 15 Popd Des Crmps and PKs Gend:
06.04.2413:03:00 2 Items

10 16 Popd Dec Cmp Atts Gend:
06.04.2413:03:01 2 Items

0 17 Popd Role-Des Relats Gend
06.04.2413:03:02 2 Items

Confed Ftr-Int-Role View
06.04.2413:03:04 680 Items

06,0124 22:00:20 0 ltems

10 31 Popd Intfc Context Initial:

Start infigured Model Return: [C:\Users\wchindel\Documents\Docs\System

05,324 20:40:18 0 ltems Role Afiribs Sciences, LLC\Tech\Systematica\STM
Popd Fi CSV File Saved
M\Files 06.01.2024 consis mgmt

Popd Intezactions and IPKs [Se Gonfigd Dean ANoos

05.27.0420:4025 217 tems [See Gonfigd DsgnCmpatts
Popd Feature Interaction Relats | See Configd Interfaces

05.27.2 ln-m 26 217 ltems o
Popd Feat Mk Attribute Values [See Gonfigd Ports s

05.27.2440:26 31 Items Ses Gonfigd 30As Model Repository
Popd Featu"K Values [See Gonfigd Archit Relats Insertion Folder

05.27.24 200227 31 Items Relfied ARs

Popd Roles all RPKs States C:\Program Files\Cameo Systems Modeler\import

05.27.2420%0:27 365 Items Att Cowplings fitts

Popd Roles Atfitalues Fallure Modes
05272420827 0tems S Configd Counterfiens
Popd Interactn-fle Relats ats
05.27.24 zn-a‘s 12401tems  [See Gnfigd Pira-ints-Roles-DCs Requirements
Popd Requiremey See Configd Consist Mgmt pact-Gntr Reas Rules
05272420408 0 Items Parts Roas Rutes
Popd Design Com®nents. |See Bulk Impert 32 PreConfy ‘allure Mode Context

05.27.24 20:40:7 1 items
Popd Des Compon (it Vals
05.27.24 20:40:29_1 Items
Popd Role-Des Com‘n Relats
05.27.24 20:40:29 W items
Popd Interfaces
o721 204030 [feme
Popd Input-Outputs
05.27.24 20:40:30 Ofems
Popd Ports T y 2
05.27.2420:4030 0tgms Configuration Input Values Retent
Popd S0As I ?
05.27.2420:4031 0 tflns 7.5ave etrieve ‘

Popd Arch Relats
31 Saved Configd Ftr Att Vals Items.
‘ L

10, Erase

/ Pattern Data

Configured Model
Data

™ Enable Fie Logging

Popd Arch Relats
052720204032 0 e
o 44 peit P b
[#] Configure Bulk Consistency Mgmt

05.27.2420:40:33 O Iter
L I N S . .-

Optional Model Segments to Include

] Contoure ineraces
5] Contiue sttes
9] Configure Awibwe Coupings

9] Contigure Risk s

L] Contiure Deta Corsistensy Mgt I

* An option check box for
“Configure Bulk Consistency
Management” has been
added to the pattern
configuration options.

* |f selected, this causes
execution of additional
wizard operations to form
the extended consistency
management data.
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How Additional Learned Patterns Play into
Consistency Detection and Reconciliation

* The expanded consistency management paradigm increases our interest
in methods for detecting as well as reconciling inconsistencies.

* This is historically a human-performed, labor-intense activity, with only
spotty digital assistance, such as records of tracings and approval status.

* Not to be overlooked: Even performing in that mode may yield
improved performance, if we are judicious about setting up the related
framework in a project.

* But we are also interested in how to leverage information assets more
effectively . ...




Additional learned patterns: Related observations

* Be aware that as used here, “patterns” in the broad sense refers to not
just formal S*MBSE Patterns, but also to:
1. Formal standards (industry, standards body, corporate, etc.)

2. Other generic prose artifacts that might not be formalized as standards, but
nevertheless are intended to describe general cases, such as architectural
frameworks, product line descriptions, guidelines, etc.

3. “Lessons Learned” libraries from past projects, if abstracted into general
guidance for future application.

4. Human-borne expertise in classes of experience (subject matter experts).

Potentially, machine-learned patterns, provided they meet the credibility
criteria being established for the cases of this above list.

* This helps us consider whether we are making effective enough use of
previously accumulated information.

o




Additional learned patterns: Related observations

* Across large organizations, supply chains, markets, societies, and other
groupings, there are well-known challenges to applying learning:

* Discovery of information often occurs distant from the potential
application of that information—distant across populations of people
and organizations, and distant across time.

* This can effectively “disconnect” potential applications from initial
learning.

* Knowledge management efforts have attempted to address this with
various forms of information technology and process.

* PBSE approaches this by making configuration of existing patterns the
explicit starting point of new projects, and making pattern management
an explicit business asset management process—not just something that
we “check” the “real work” against.

* Our interest in this project is especially how to use patterns further:

* How can we use patterns in detection and reconciliation of
inconsistency?




Notice the ASELCM diagram applies whether we have effective or ineffective
coupling of learning to application transitions—it is not specific to PBSE, but

about all the (effective or ineffective) cases of learning and application:

Learnings

Environment 3

(Pattern] . )
I\_. 3

ol

(Substentioly all 5015288 processes are included in all four Monager rales)

Deployments

{
Ge/‘n ~

/H o

Deployments

System 3: Innovation Ecosystem

System 2: Life Cycle Dog

Environment 2

[ A tiG
. sl
Wr
| i =]
- F

/...--'-—__'--i'.].:m'

Environment 1
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This project is about making effective use of existing information to avoid
“surprises”, extra cycles, delay. (Also includes avoiding burdensome “overuse” of
information when something less would be “good enough” in urgent, crisis
surges.) Leormings

(Substentioly all 5015288 processes are included in all four Monager rales)

System 3: Innovation Ecosystem

Deployments

System 2: Life Cycle Dog

QQ\A\(\%
w B

stem 1:
Engineered System

Generk Model i~ ' ]
(Pattern] . )
bty R

s
Wr
(=
sl A m==m|

Environment 2 ﬁ

Environment 3 g
Environment 1 42




Additional learned patterns:
Use in detection of inconsistency

* A few types of consistency are easy to check, but . ..
* Many types of artifact pair consistencies are challenging to detect; e.g.:
1. consistency of a design with requirements;

2. consistency of production process and materials with manufactured
product design;

3. consistency of system requirements and environment requirements
(assumptions) with system mission.

* We assert that no amount of “text processing” of these pairs can work for
consistency checking, that does not include (at least informal) reference to
additional “external learned patterns”, such as . . ..



Additional learned patterns:
Use in detection of inconsistency

Consistency to Detect

1. Consistency of a design with
requirements

Learned Reference Pattern for Consistency Detection

Learned emergent behavior based on STEM first principles, or
simulation based on such foundations, or test, or other distillation
of experience and observation

2. Consistency of a production
process and materials with
manufactured product design

Learned production transformation outcomes based on STEM first
principles, or simulation based on such foundations, or test, or
other distillation of experience and observation

3. Consistency of system
reguirements and environment
requirements (assumptions)
with system mission

Since mission descriptions are usually stakeholder (feature)
language descriptions, and system and environment requirements
are technical descriptions of external behaviors, their consistency
inspection requires learned alignment of the outcomes of
interacting system-environment behaviors compared to mission
summary parameters.
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Additional learned patterns:
Use in detection of inconsistency

Subject

Referent

Instances World

Patterns World

Aligned?

Artifact A

Relationship

Consistency \Consistency

Pattern

[ Consistency Type ]

Learned
Pattern (or

configuration of

learned
pattern)

relating Aand B

Consistency to Detect

1. Consistency of a design with
requirements

Learned Reference Pattern for Consistency Detection

Learned emergent behavior based on STEM first principles, or
simulation based on such foundations, or test, or other distillation
of experience and observation

2. Consistency of a production
process and materials with
manufactured product design

Learned production transformation outcomes based on STEM first
principles, or simulation based on such foundations, or test, or
other distillation of experience and observation

3. Consistency of system
requirements and environment
requirements (assumptions)
with system mission

Since mission descriptions are usually stakeholder (feature)
language descriptions, and system and environment requirements
are technical descriptions of external behaviors, their consistency
inspection requires learned alignment of the outcomes of
interacting system-environment behaviors compared to mission
summary parameters.

Aligned?

[ Consistency Type ]

Artifact B
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Additional learned patterns: Use in reconciliation of inconsistency

* For a given Subject Artifact, can we have access to enough Referent Artifacts to not only
detect consistency, but to suggest synthesizing enough Subject Artifact content to generate
the Subject Artifact in the first place, already consistent with those Referent Artifacts?

* A strong example of doing so already exists: the configuration of subject artifacts from
S*Patterns—whether by the current configuration algorithm or other means.
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Additional learned patterns:
The critical question of formal pattern credibility

* For all the cases discussed above, credibility of the individual patterns (used to
1c:zletect conk5|stency or suggest reconciliation) will be a critical part of the overall
ramework.

* |[n the current state of practice, the credibility of models in general poses a
serious industry problem, so expanding their use demands a stronger
underlying framework:

* https://nap.nationalacademies.org/login.php?record id=13395
* https://www.nationalacademies.org/our-work/foundational-research-gaps-and-future-
directions-for-digital-twins

e The question is not whether a given model/pattern is perfect in its predictions,
but whether its credibility is matched to the needs of the context of use.

* Appropriate frameworks for describing that credibility have been emerging, but
aNrEFfERAggnented, and the subject of a joint project across ASME-INCOSE-AIAA-

e https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:patterns:asme vvuqg 20
24--rosetta _stone project v1.7.3.pdt 47
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The Design Components of Systems 2 and 3

* As the configuration of the ASELCM pattern becomes more familiar, keep in
mind the types of configured Design Components that it populates in the
configured model—including information artifacts and artifact pairs:

Unit ID
(_ Direct Employees )
C Contract Staff )
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Systems Engineering Accounting and Accountability:
Consistency Management, Digital Threads and Twins

* Consistent models can provide the “accounting” of Systems Engineering:
e Just as a valid financial statement provides a financial accounting.

* A consistent collection of models, data, and real systems brings a form of
accountability to an overall Innovation Ecosystem’s life cycle management work:

* A Consistency Thread becomes the SE equivalent of an accountant’s financial
statement.

* Consistency Managers become the parties accountable for the various
consistencies.

* For those interested in overall plans for Digital Threads, this provides that
framework




Homework assignment

1. Use the Wizard control tab link (“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 for a Bulk Consistency Management

Configuration.



Discussion, Q&A
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Stages of System 1 (Target System)
Pattern & Model Configuration

* The (System 1) Target System beinﬁ engineered and life cycle managed is specified by
models or other artifacts, having their own life cycle stages as they are progressively
configured within an enterprise or other ecosystem.

* For any given single deployed System 1 configuration, there are a series of transition
stages it will have passed through during the planning, implementing, deployment,
and operation life of that configuration and its real System 1 capabilities.

* Those transition stages involve progressive stages of pattern specialization, which
provide information in support of life cycle management processes that include
engineering and other stages, referenced by the ASELCM Pattern.

* These stages also include updates to uncertainty about or confidence in modeled
Bnlderstandmg, based on observations and feedback discussed in a later section
elow.

* The configuration transition stages are illustrated by the following diagram and
subsequent table of definitions . ..
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definition of
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Typically describes library of types of intended S1 capabilities, but S1CP—-System1 | S1LP-System1 Information Transfer,
not yet configured to be specific to individual S1 instances, Common Pattern | Local Pattern (stored | but one to many
projects, or programs as to their quantities or combinations of (stored in S2) in S2)
those capabilities, projects, or programs. Types, but not quantities
of instances or combinations of those types.




3. System of Innovation (SOI)

(Substantially alf ISO15288 processes are included in all four Manager roles)

Learning & Knowledge
Manager for LC Managers
of Target System

Learnings

Life Cycle Manager of

2. Target System (and Component) Life Cycle Domain System

Deployments

LC Managers

52-1

Observations|

Learning & Kng .ﬁ Learnings

2 anager of

LC Innovation
Environment

eric Model
(Pattern)

Observations

Deployments

1. Target System

Observations

Environment

60

Management
nvironment
A
System 3. System novation (SOI) —
. Observes Feedback from A ¥ Observes
- y A B P . Manages Life Cycle of
Learning Knowledge Manager for LdMahagers of Target Systems Life Cyclf Manager of LC Mahag Sy: 2:Larekt System Life Cycle Domain System T
n Observes
System 3 Common 52 Management Process eSS et R P
I Observes Feedback from
Understands s2cMBP- Understands e ]
Teeas of Business Process for 52 Business Process for 52 :
Gormmon Mosel L Gyole \ianages Modcls Far | Local Model it e System Pattern LearWing &|Knowfledge Y1anafer LC Manager of Target Spste[n
Manages Py bt Management “LCE:’ anages Management
or \ ' \ Spstem 2 Local §1 Management Frocess
TS015288 LC MGMT PROCESS TYPE Stakeholder 15015288 LC MGMT PROCESS TYPE. Fysiem:2 Common 21 Maregemen Froocs " -
DOMAIN COMPETENCY TYPE Advocate for DOMAIN COMPETENCY TYPE Understands 5218P 51—
AL PROECTID Understands e oT Loc Sy 1
Tompetency Level Competency Level U © Manages, T
Utilizgs Guidance of o s m s2cM S Obsrved
L System 2 Common ; Objerved Utilizes Guidance of o e ot
ofst M Cansistency Manager Tl empata m
Ll — uses hpaE T Manag Governs Syster
—R0AEET e Generatei D Management]
Synthesizes il S2LoM st -
Generates|pnd Fallows— Pamarn (SN - T ] ‘Configures System 1
Model rapper Follows Moflel wrapper  Model Local Consistency
c Manager
System 3 Specialized Accisses System 3 Confeured H
‘Comman Informistion d Local Information
Hpout 52 = Desgribes 52 - —
[ueun Es] m Im] Describes
52 CW - System 2 52 CD - System 2 2L
g Common Wrapy o2tk Comman Data, < Bee Local Wrapper
VTN SN Descriptive P Generated and Deploys System 2 Descript o i
Matadata Empirical W’ Cehiim Metadat 2
i Pammi ) i Dutacat i) T |
erou | Chasctweizsnon - 4 - - - 4= BTG U ) ’ chamerization e 3 S: lW;—“fs"ﬂEm 1
rovidds p s Systen ocal Vieapper
Access Jo Is UmDH‘B( o= N ol Q ﬂES 1s Alitharitative Local Pattern Descriplive Metadata
H for D [ - ) TR I S 3

Stage

ASELCM Pattern Configuration Life Cycle Stages

Source

Destination

Event Type & Qty

Typically each model is specific to the enterprise’s managed S1
projects and programs for individual S1 products, as to their
guantities and combinations. Quantities of instances or
combinations of instances for those S1 capabilities. May be

instantiated as individual models for each S1 project or program.

S1 LP —System 1
Local Pattern
(stored in S2)

S1 LM —System 1
Local Model (stored
in S2)

Information
Transformation
(Pattern
Configuration--usually
many)
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This is not primarily an information / model stage, but instead is use of the above S2 Business S1 Deployment of real S1
S1 Local Model as “S1 blueprints”, from which certain S2 Business Processes create | Processes for | hardware, | hardware, software,
and deploy real capabilities in S1, though S1 acquisition, fabrication, programming, | S1 fabrication, | software, | operators, facilities
staffing, education, other creation of real world S1 entities. Although many of these | acquisition, operators | that are described by
are not information but are real technology, a few can be information. staffing. , facilities. | S1 LM stored in S2.




Stages of System 1 (Target System) Pattern & Model Configuration

Stage

ASELCM Pattern Configuration Life Cycle Stages Source Destination Event Type & Qty
Parent Pattern version release as a Parent Pattern to an enterprise’s | S*Patterns S1 PP -- System 1 Information Transfer
System 2 Parent Pattern Library. Community Parent Pattern (in S2)

Configuration of Parent Pattern to one or more general System 1
patterns (in System 2) for use within the enterprise. Point of
accumulation of future learning by observing S1 & environment
during performance/life, or other sources of learning about S1.

S1 PP -- System 1
Parent Pattern
(stored in S2)

S1 CP —System 1
Common Pattern
(stored in S2)

Information
Transformation
(Pattern
Configuration)

Typically describes library of types of intended S1 capabilities, but
not yet configured to be specific to individual S1 instances,
projects, or programs as to their quantities or combinations of
those capabilities, projects, or programs. Types, but not quantities
of instances or combinations of those types.

S1 CP —System 1
Common Pattern
(stored in S2)

S1LP—System 1
Local Pattern (stored
in S2)

Information Transfer,
but one to many

Typically each model is specific to the enterprise’s managed S1
projects and programs for individual S1 products, as to their
guantities and combinations. Quantities of instances or
combinations of instances for those S1 capabilities. May be
instantiated as individual models for each S1 project or program.

S1LP—System 1
Local Pattern
(stored in S2)

S1 LM - System 1
Local Model (stored
in S2)

Information
Transformation
(Pattern
Configuration--usually
many)

This is not primarily an information / model stage, but instead is use
of the above S1 Local Model as “S1 blueprints”, from which certain
S2 Business Processes create and deploy real capabilities in S1,
though S1 acquisition, fabrication, programming, staffing,
education, other creation of real world S1 entities. Although many
of these are not information but are real technology, a few can be
information.

S2 Business
Processes for S1
fabrication,
acquisition,
staffing.

S1 hardware,
software, operators,
facilities.

Deployment of real S1
hardware, software,
operators, facilities
that are described by
S1 LM stored in S2.



Stages of System 1 (Target System) Feedback,
Pattern Uncertainty Management, and Group Learning

Knowledge of the %System 1) Target System changes with experience and learning by (System 2)
Engineering and Life Cycle Management Processes, through observation and experiments on System 1.

This includes effects of inconsistencies between models or other descriptions/current understandings of
System 1 compared to observations of the real System 1.

Such inconsistencies may or may not justify updates to models and understanding, since observations
and reports can be flawed/noisy/biased, or circumstances changing.

This process changes not only the System 1 models or descriptions—it also evolves System 2
uncertainty about / confidence in the related System 1 models or descriptions.

That uncertainty or confidence may be reflected by the Metadata role shown in the Level 2 ecosystem
framework, in connection with model VVUQ (verification, validation, and uncertainty quantification).

Balancing new or updated knowledge by combining past knowledge with new observation is the core
idea of Bayesian or conditional probability, including updating estimates of uncertainty, managed as
group level uncertainty.

Beginning future projects by first configuring updated acquired generic patterns (to the next specific
application) spreads learning to future performance of others (group learning).

Those learning stages can also involve progressive stages of pattern generalization, based on feedback
of specific case data, and are illustrated by the following diagram and subsequent table of definitions . .
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Observations of System 1, and its interactions with its environment, | Observation of S1LD -- System 1 Local
are captured in the form of empirical data (e.g., measurement, etc.) | System 1+Environ | Data, Empirical (in S2)
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Stages of System 1 (Target System) Feedback,
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Stages of System 2 (Program/Project
Ecosystem) Pattern & Model Configuration

e System 2 capabilities to engineer and otherwise manage the life cycle of
Target Systems is represented by the high level and detailed model of System
2—itself a system which can likewise be engineered and progressively
configured with its own capabilities.

* For any given single configuration of System 2 capabilities, there are a series
of transition stages it will have passed through during the planning,
implementing, deployment, and operation life of that configuration as real
ecosystem capability.

* Those transition stages involved progressive stages of System 2 pattern
specialization, which provide information in support of deployment and
governance of System 2.

* Those transition stages are illustrated by the following diagram and
subsequent table of definitions . ..
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Event Type & Qty

Configuration of ASELCM Parent Pattern to one or more general
System 2 patterns (in System 3) agreeable for use within the
enterprise. Point of accumulation of future learning from observing
S2 during its projects, or other sources of learning about S2.

S2 PP -- System 2
Parent Pattern
(stored in S3)

S2 CP — System 2
Common Pattern
(stored in S3)

Information
Transformation
(Pattern
Configuration)
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ASELCM Pattern Configuration Life Cycle Stages

Source

Destination

Event Type & Qty

Typically describes library of types of intended S2 capabilities, but

not yet configured to be specific to individual S2 projects or
programs as to their quantities or combinations of those
capabilities, projects, or programs. Types, but not quantities of
instances or combinations of those types.

S2 CP — System 2
Common Pattern
(stored in S3)

S2 LP — System 2
Local Pattern
(stored in S3)

Information Transfer,
but one to many
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Stage ASELCM Pattern Configuration Llfe Cycle Stages Source Destination Event Type & Qty

Typically each model is specific to the enterprise’s managed S2 S2 LP — System 2 S2 LM — System 2 Information

projects and programs for individual S1 products, as to their Local Pattern Local Model (stored | Transformation
guantities and combinations. Quantities of instances or (stored in S3) in S3) (Pattern
combinations of instances for those S2 capabilities. May be Configuration--usually
instantiated as individual models for each S2 project or program. many)
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Stage ASELCM Pattern Configuration Life Cycle Stages Source Destination Event Type & Qty
This is not primarily an information / model stage, but instead is use | S3 Business S2 human staff, Deployment of real S2
of the above S2 Local Model as “S2 blueprints”, from which certain | Processes for S2 computer people, capabilities,
S3 Business Processes create and deploy real S2 human and staffing, education, | hardware, automation, facilities,

facilities capabilities in S2, though S2 staffing, education, acquisition
fabrication, programming, other creation of real world S2 entities.
Although many of these are not information per se, a few can be.

acquisition,
fabrication.

software, facilities.

as described by S2 LM
stored in S3.



Stages of System 2 (Program/Project Ecosystem) Pattern & Model Configuration

Stage

ASELCM Pattern Configuration Life Cycle Stages Source Destination Event Type & Qty
ASELCM Pattern version release as a Parent Pattern to an S*Patterns S2 PP -- System 2 Information Transfer
enterprise’s System 3 Parent Pattern Library. Community Parent Pattern (in

S3)

Configuration of ASELCM Parent Pattern to one or more general
System 2 patterns (in System 3) agreeable for use within the
enterprise. Point of accumulation of future learning from observing
S2 during its projects, or other sources of learning about S2.

S2 PP -- System 2
Parent Pattern
(stored in S3)

S2 CP — System 2
Common Pattern
(stored in S3)

Information
Transformation
(Pattern
Configuration)

Typically describes library of types of intended S2 capabilities, but
not yet configured to be specific to individual S2 projects or
programs as to their quantities or combinations of those
capabilities, projects, or programs. Types, but not quantities of
instances or combinations of those types.

S2 CP — System 2
Common Pattern
(stored in S3)

S2 LP — System 2
Local Pattern
(stored in S3)

Information Transfer,
but one to many

Typically each model is specific to the enterprise’s managed S2
projects and programs for individual S1 products, as to their
quantities and combinations. Quantities of instances or
combinations of instances for those S2 capabilities. May be
instantiated as individual models for each S2 project or program.

S2 LP — System 2
Local Pattern
(stored in S3)

S2 LM — System 2
Local Model (stored
in S3)

Information
Transformation
(Pattern
Configuration--usually
many)

This is not primarily an information / model stage, but instead is use
of the above S2 Local Model as “S2 blueprints”, from which certain
S3 Business Processes create and deploy real S2 human and
facilities capabilities in S2, though S2 staffing, education, acquisition
fabrication, programming, other creation of real world S2 entities.
Although many of these are not information per se, a few can be.

S3 Business
Processes for S2
staffing, education,
acquisition,
fabrication.

S2 human staff,
computer
hardware,
software, facilities.

Deployment of real S2
people, capabilities,
automation, facilities,
as described by S2 LM
stored in S3.




Stages of System 2 (Program/Project Ecosystem) Feedback,
Pattern Uncertainty Management, and Group Learning

* Knowledge of the #System 2) Program/Project Ecosystem changes with experience and learning by (System 3)
Engineering and Life Cycle Management Processes, through observation and experiments on System 2.

* This includes effects of inconsistencies between models or other descriptions/current understandings of System 2
compared to observations of the real System 2.

* Such inconsistencies may or may not justify updates to models and understanding, since observations and reports
can be flawed/noisy/biased, or circumstances changing.

* This process changes not only the System 2 models or descriptions—it also evolves System 3 uncertainty about /
confidence in the related System 2 models or descriptions.

* That uncertainty or confidence may be reflected by the Metadata role shown in the Level 3 ecosystem framework,
in connection with model VVUQ (verification, validation, and uncertainty quantification).

* Balancing new or updated knowledge by combining past knowledge with new observation is the core idea of
Bayesian or conditional probability, including updating estimates of uncertainty, managed as group level
uncertainty.

* Beginning future S2 projects by first configuring updated acquired generic S2 process patterns (to the next specific
project) spreads learning to future performance of others (group learning).

* Those learning stages can also involve progressive stages of pattern generalization, based on feedback of specific
case data, and are illustrated by the following diagram and subsequent table of definitions ..
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Community for consideration.

S2 PP -- System 2 Parent
Pattern (in S3)
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many to one




Stages of System 2 (Program/Project Ecosystem) Feedback,
Pattern Uncertainty Management, and Group Learning

Stage

ASELCM Pattern Learning Life Cycle Stages

Source

Destination

Event Type & Qty

Observation and measurement of System 2 (life cycle management
system) behavior, interacting with its environment.

S2 Life Cycle
Mgmt Processes

System 2 Local Data,
Empirical

Observation, data
xfer, many to one

Empirical observation of S2 is compared to local model and/or local
pattern data, causing updates to them and uncertainty metadata

S2 LD—System 2
Local Empirical
Data

S2 LP,S1 LM, S1 LW—
Local Pattern, Model,
Wrapper

Reconciliation

Empirical observations, updated local pattern, and metadata local
to a project/instance are provided to common dataset.

S2 LP,S2 LD, S2
LW—Local
Pattern, Data,
Wrapper

S2 CD—System
Common Data

Data transfer, many to
one

Feedback is compared to common pattern and/or parent pattern,
causing updates to them and uncertainty metadata.

S2 CD—System 2
Common Data

S2 CP, S2 PP, S2 CW—S2
Common Pattern, Parent
Pattern, Parent Wrapper

Reconciliation

Updated Parent Pattern is made available to S*Patterns Community

for consideration.

S2 PP -- System 2
Parent Pattern (in
S3)

S*Patterns Community

Information Transfer,
many to one
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Analysis and planning procedure

(Capability) (Responsibility)

illustrated by this example Feature Roies <: Design
Cause

(numbered red circles later pages) Deltas Deltas

1. Learn about the ASELCM Pattern (see the above reference to start), using
ASELCM reference materials.

9 Mark up the ASELCM Stakeholder Features to represent desired shift(s)
(deltas) in the current capabilities of an existing organization;

9 Mark up the ASELCM Roles to represent implied deltas to those roles
necessary to deliver the deltas to the ASELCM Features;

Component
Deltas

February

a Mark up the ASELCM Physical Architecture/Design Components necessary to

deliver the performance deltas of the ASELCM Roles;

Allocate the deltas identified above to a series of capability releases over calendar

time, as the basis of planning and implementation. (This is very similar to an Agile

Release Train, in Agile Systems Engineering.)

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.

7. Inthe following pages, the examples of “delta mark ups” listed above as shown as
red overlays of boxes and lines, on top of the related ASELCM diagrams of Features,

Roles, and Design Components. Your project may require different deltas!
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ASELCM S*Pattern: Enterprise System 2 Feature As to reach Future State
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ASELCM S*Pattern: Enterprise System 2 Role As to reach Future State (driven by System 3)
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ASELCM S*Pattern: Enterprise System 2
Design Component As to reach Future State
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ASELCM S*Pattern: Enterprise System 3 Feature AAS to reach Future State
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ASELCM S*Pattern: Enterprise System 3 Role AAS to reach Future State (driving System 2)
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ASELCM S*Pattern: Enterprise System 3
Design Component AAS to reach Future State

AADS5: Networked
organization of observers
and influencers

AAD4: Updated network
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Deltas to S2 Features, Roles, Design Componentl

'"‘HM----

Diagra
m Ref

4 Short Name Impacted 52 Ftrs Description of Enterprise 52 Feature Delta

Foundations for MBSE | Model-Bazed Adoption of S"Metamodel Foundation and related methods for MEBSE.

AF1  |Integrity Engineering Capability

AF2 Foundations for Reusable | PESE Capability Adoption of S"FPBESE information framework. For reusable, configurable MBSE S°F atterns,

AF3

MBSE Fatterns and related methods bor rapid configuration of S"Models from SF atterns.
Towol Agniostic, Model-Based E=tablish 5"Metamodel mappings for related tools and language schemas, 5"Models and
Interoperable MBSE Engineering Capability | '5"Fatterns are tool agnostic by virtue of minimality of 5"MMetamodel, and its mapping into

each system modeling tool's schema. Models are therefore semantically compatible if
transported, imported, and interpreted consistent with the related mapping and

MModel Credibilit Model Credibilit Litilize Model Characterization F‘atterﬁl‘ﬂ_ﬂﬂcﬂufﬂured Far each model, aI-:-nE-.'ith related

/ \

- A8 =& . \
Dmas to S2 Features mﬂes Design Component \ ASELCM S*Pattern: NIWC System 2 Feature As to reach Future State
Process Areas Capailities AF16: Mods Aggregation
Diagra AF10: Comphance with MBSE Standards and Frameworks Advanc ement EOE
| m Ref A Short Name Impacted 52 Firs Description of Enterprise 52 Feature Delta 1. Foundation for MBSE Integrity ___‘_I — J L
Foundations for MESE | Model-Eased Adoption of 5*Metamodel Foundation and related methods for MESE. Ty T T T
AF1  |integrity Engineering Capability \ Lapaniiy
estic, Interoperable MBSE [ ! m
AF2 Foundations for Reusable | FEBSE Capability Adoption of 5*FBSE information framewark For reusable, configurable MBSE 5" Fatterns, - i
MBSE Fatterns and related methods for rapid configuration of S*Models from S°Fatterns. AF4: Moded Credibifity Foundation }-"" ‘_'_'—"‘—'—-—-._._.___ m;,
— Towol Agnostic, Model-Based Establish 5" Metamodel mappings for related tools and language schemas. 5*Models and mi'
-‘U_"l BAF3 Interoperable MBESE Engineering Capability | 5*Fatterns are tool agnostic by virtue of minimalitg of S"Metamodel, and its mapping inko AF2: Foundations for Rewsable MBsE | m
= each system modeling tool's schema. Models are therefore semantically compatible if Fattemns ]
aQ transported, imported, and inkerpreted consistent with the related mapping and /
% m *dwn“ - mwllh %em Wc“mﬁltﬂ‘lﬁﬁn i d#cﬂle g#l e§=3 Sedactive Domaln-Specific " l-‘ f
oundation apability [WEGE process, 0 that configure establishes the provenance ot the model as Capabilities Advancement / e — Swstem
= the basis for brust. SZ F t
E Toolchain Integration Truzted Model Truztin a shared model requires trust in itz provenance, which is in part dependent ontrust in AF5: Toolchain Integration Roadmap |} L] e a u re S
(= AFS  |FRoadmap Sequence Repaository Feature | the repositary(ies] in which it resides ar from which it waz obtained. Plans for that should Sedie /
E include a roadmap plan for integration of the related ool chain. |~ C b H I HF
_ Azzet-Bazed Learning Human Competency | S*Fatterns are information assets representing the collective learning of the organization, [ &F13: Knowl=dgs Graph Capabilitiss |-v’ a p a I It I e S
b AFG Culture and alzo provide a foundation for individual learning from those 2ame patterns. Required
= and optional learning for individual competencies about damains is reflected by the [ &F14: Information Pessistance |-v’ AL L L 2 T
— contents of the related S"Patterns, planned and constructed as learning assets, m . m ¥ @7 %
e Improved Metworking Infrastructure TMetwork connectivity, zecurity, performance, and reliability should be planned, engineered, [ AF15: Finding Information |/ _ i B
1] AF7 L : L ) . .
a Capability MManagement Feature | and supported consistent with internal and external information sharing and access W | WT m
] Selective Domain Specific| PESE Capability Priority application domains (e.g., flight, communications, underses, op centers, ete.) are ’ - — ]’_ =] e =
. PRI e . - &F6: Ascat-Based Leaming Culture
[} AFS Capabilities Advancement selected as justifying ca.pture of appllf:atlon domain knowledge in the form of sgstem_
ol patterns of walues, requirements, design, kest, or other aspects, based on considerations
(75 such as frequency of use, changes in future staff, evalution of the domain, need For | BFT: Improved Metworking Capabiling |»—'
—_ Selective [SO16288 Selective [SONG288 Fricrity 150 165288 systems management domains [e.g., Bequirements, Design, Yerification,
Process Areas Process Areas ete.) are selected as justifying capture of related domain knowledge in the Form of system | BF11: Resiponsive MBSE Application I" po—
AFS Capabilities Advancement | Capabilities patterns of key information types, views and artifacts, processes, stakeholders, sources ::‘
Advancement and uses of infarmation, or other aspects, based on considerations such as frequency of | 2F12: Resgonsive with Rigor "_ .
:3 Compliance with MBSE | FESE Capability, Careful selection standards, framesarkes, or portions of them, and compliance with them on
v AF10 |Standards and Fodel Credibility a selective basis, is based on criteria to improwe speed, quality, group learning, or other 100




(S2 Capability Improvements)

Diagra
m Ref A& Short Name Impacted S2 Furs Description of Enterprise S2 Feature Delta
Foundations for MBSE | Model-Based Adoption of S"Metamodel Foundation and related methods for MBSE.

AF1 |Integrity Engineering Capability

AE2 Foundations for Reusable | PESE Capability Adoption of S"PBSE information framework For reusable, configurable MBSE S*Patterns,
MESE FPatterns and related methods for rapid configuration of S*Models from S*Patterns.

Tool Agnostic, Model-Based Establish S"Metamodel mappings for related tools and language schemas, S'Models and
Interoperable MBSE Engineering Capability S°Fatterns are tool agnostic by virtue of minimality of S'Metamodel, and its mapping into
aF3 each system modeling tool's schema, Models are therefore semantically compatible if
transported, imported, and interpreted consistent with the related mapping and
Model Credibility Maodel Credibility Utilize Model Characterization Pattern [MCP) configured for each model, along with related
AF4 |Foundation Capability model VVUQ process, so that configured MCP establishes the provenance of the model as
the basis for trust.
Toolchain Integration Trusted Model Trustin a shared model requires trust in its provenance, which is in part dependent on trust in
AF5 |Roadmap Sequence Repository Feature | the repository(ies) in which it resides of from which it was obtained. Plans for that should
include a roadmap plan for integration of the related tool chain,
Aszset-Based Learning Human Competency  S°FPatterns are information assets representing the collective learning of the organization,

AF6 Culture and also provide a foundation For individual learning from those same patterns. Required

and optional learning For individual competencies about domains is reflected by the
contents of the related S°Patterns, planned and constructed as learning assets.

AF7 Improved Networking Infrastructure Metwork connectivity, security, performance, and reliability should be planned, engineered,
Capability Management Feature | and supported consistent with internal and esternal information sharing and access
Selective Domain Specific| PESE Capability Pricrity application domains [e.g., fight, communications, undersea, op centers, ete.) are

AES Capabilities Advancement selected as justifying capture of application domain knowledge in the form of system

patterns of values, requirements, design, test, or other aspects, based on considerations
such as frequency of use, changes in future staff, evolution of the domain, need for
Selective 1ISO15288 Selective ISO015288 | Priority IS0 15288 systems management domains [e.q., Requirements, Design, Verification,

AF9 Process Areas Process Areas etc.) are selected as justifying capture of related domain knowledge in the form of system

Canabilities Advancement | Canabilities natterns of keu information tune s views and artifacts. oroces<es. stakeholders. sources

Deltas to S2 Features, Roles, Design Component




Time-based Roadmap of

402019

Capability Releases:

Equivalent to an “Agile Release

102020

202020

302020

402020

102021

202021

302021

402021

Train”, as in SAFe Agile Methodology
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Deltas to S2 Features, Roles, Design CompoﬁFs S ———————— - - —
| Diagra 1620 I 13202 | 20202 | 3Q202 | 4Q202 I 192021 20202 | 30202 -|l12l]2
m Ref 4 Short Name Impacted 52 Furs Description of Enterprise 52 Feature Delta 4 o o o o L L L
Foundations for MESE | Maodel-Based Adoption of S"Metamaodel foundation and related methods for MESE. I
AF1  (integrity Engineering Capability
Foundations for Reusable | FEBSE Capability Adoption of 5*FBSE information framework for reasable, configurable MBSE S5*Fatte
L= MBSE Fatterns and related methods For rapid configuration of S"Models from S°Fatterns. — o el i EEN BN BB -
— Towol Agnostic, Model-Based Establish 5" Metamodel mappings for related tools and language schemas. 5*'Models and
-‘U_"l BAF3 Interoperable MBESE Engineering Capability | 5"Fatterns are tool agnostic by virkae of minimality of 5"Metamodel, and its mapping inko
= each system modeling tool's schema. Models are therefore semantically compatible iF
aQ transported, imported, and interpreted consistent with the related mapping and
E Model Credibility Fodel Credibility Litilize Model Characterization Fattern [MCF] configured for each model, along with related
g AF4  |Foundation Capability model YYLIG process, o that configured MCP establishes the provenance of the model as
the hasis For trust.
E Towolchain Integration Trusted Model Trust in a shared model requires trust in its provenance, which is in part dependent an trust in
(=] AF5 |Roadmap Sequence Fepository Feature | the repository(ies] inowhich it resides or from which it was obtained. Plans for that should
E include a roadmap plan for integration of the related tool chain.
— Azset-Based Learning Human Competency | 5°Fatterns are information assets representing the collective learning of the arganization,
p—=8 AF6 Culture and also provide a houndation for individual learning from those same patterns. Required
= and optional learning for individual competencies about domains is reflected by the
= contents of the related S*Fatterns, planned and constructed as learning assets.
'g AF7 Improwed Metworking Infrastructure Mletwork connectivity, security, performance, and reliability should be planned, engineered,
a Capability Management Feature | and supported consistent with internal and external information sharing and access
o Selective Domain Specific | FEBSE Capability Fricrity application domains [e.q., Hight, communications, undersea, op centers, ete.] are
[} AFS Capabilities Advancement selected as justifying capture of application domain knowledge in the Form of system
ol patterns of walues, requirements, design, test, or ather aspects, based on considerations
(75 such as frequency of use, changes in future staff, evolution of the domain, need for
—_ Selective [SO16288 Selective [SONG288 Fricrity 150 165288 systems management domains [e.q., Bequirements, Design, YWerification,
Frocess Areas Frocess Areas ete.] are selected as justifying capture of related domain knowledge in the Form of system
AFS Capabilities Advancement | Capabilities patterns of key information types, wiews and artifacts, processes, stakeholders, sources
Adwancement and uses of information, or other aspects, based on considerations such as frequency of
:3 Compliance with MBSE | FESE Capability, Careful selection standards, frameworks, or portions of them, and compliance with them an
AF10 |Standards and Fodel Credibility a selective basis, is based on criteria to improve speed, quality, group learning, or other
E Frameworks Capability aspects of performance, and minimizing blind adherence in the absence of rationale and
= AF11 Responsive MBESE Froactive Agility MBESE is applied in targeted areas [application domains and process areas] selected in
"rTs‘ Application Feature adwance bor the ability of MBESE to improwe effective responsiveness.
Q AF12 Responsive with Rigaor Agile Methodology | MBSE is applie_d. with rigom.us enough mof:lel contgnt to assure that rapid response does
LL Tuype not unduly sacrifice appropriate technical rigor bor risks at hand.
o~ AF13 Knowle.-t.:l_ge Graph Trustet.:l Pelodel Towoling makes eFFeptiue use of graph-!:ased technqlpgies b improwe sgstem.s engineering
(¥ Capabilities Fepository Feature | performance associated with recognizing and exploiting knowledge relationships.
Information Persistence | Trusted Model Confidence in the persistence of key data is improved.
AF14
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Deltas to 52 Features, Roles, Design Components Calendar
‘ Diagra -'IEEI]I 1l]2l]2 ZH;]‘!I]Z 3l1;]‘!l12 4l1'..]‘!l12 I 192021 ZE;‘!HZ 3l];‘!l]2 m:‘:nz
m Hef 4 Short Name Impacted 52 Firs Description of Enterprise 52 Feature Delta
Foundations for MBESE | Model-Based Adoption of S*Metamodel foundation and related methods for MBSE.
AFY  Integrity Engineering Capability
AEZ Foundations for Reusable | PESE Capability Adoption of S*FESE information framework For reusable, configurable MESE 5P atterns,
IMEBESE Fatterns and related methods For rapid configuration of S*Maodelz from S*Fatterns.
— Tool Agnostic, fModel-Based E=tablish 5*Mletamodel mappings for related tools and language schemas. 5"Models and
_.'ﬂ AF3 Inkeraperable MBESE Engineering Capability | 5°P atkerns are tool agnostic by virree of minimality of S*Metamodel, and its mapping into
[l each system modeling bool's schema. Models are therefare semantically compatible iF
il transported, imported, and inkerpreted consistent with the related mapping and
E Flodel Credibility flodel Credibility Ltilize Model Characterization Fattern [MCF) configured for each model, along with related
il AF4  |Foundation Capabiliry model VUG process, so that configured MICF establishes the provenance of the model as
= the bagis bar brust,
E Toolchain Inkegration Trusted Maodel Trust in a shared model requires trust inits provenance, which is in part dependent on trustin
o AFS  |Roadmap Sequence Fepository Feature | the repository(ies] in which it resides or from which it was obtained. Plans for that shoold
E include a roadmap plan For inkegration of the related bool chain.
— Azzet-Bazed Learning Human Competency | S°Patkerns are information assets repregenting the collective learning of the arganization,
e AFE Culture and also provide a Foundation For individual learning from those same patterns. Fequired
= and optional learning for individual competencies about domains is reflected by the
— contents of the related 5"Fatterns, planned and constructed as learning assets.
'E AET Improwved Metwaorking Infrastructure Metwork, connectivity, security, performance, and reliabiling should be planned, enginesred,
o C.apability fanagement Feature | and supported consistent with inkernal and external information sharing and aceess
= Selective Domain Specific| PESE Capability Fricrity application domains [e.q., flight, communications, undersea, op centers, ete.] are
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