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Recap of Previous Session:
Take-aways impacting actual practices

What consistent practices seem possible across
this team, across different systems, customers,
and projects?

1. Generic ASELCM Roles for analyzing System

 Can acreative, talented team align its

2, System 3. N
2. Generic ASELCM Design Components for * What should be standard about this,
in your customer work?
SyStem 2’ 3.  What should be configurable about
3. Configuring System 2 ASELCM Models. this, in your customer work?

4. Stages of ASELCM Configuration, for
Enterprises, Programs, Projects

5. Ecosystem Analysis, Improvement, and
Roadmap Planning.




Previous Session Homework Discussion

Homework assighment was:

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

How did it go? Questions? Discussion?



NN =

NG J G N S N QL N G L G O (0
COXNOOHAWN=O-

Selecting Targeted Priority Applications of ASELCM Pattern

Plan S2 Improvement
Analyze S2
Create S3 OCM Capability

Describe Project (Generate Systems Engineering Plan/SEP Content)

SE Education, Training

Plan/Analyze Digital Thread

Plan/Analyze Digital Twin

Plan/Analyze Digital Engineering
Understand, Plan, Improve Agility

Integrate Supply Chains, Consortia, Commands
Improve System Verification

Improve S2 Decision Support

Improve Acquisition Performance

Improve Supply Performance

Improve Model IP Management

Adopt Systems Engineering (SE)

Adopt MBSE

Adopt PBSE

Theoretical Foundations of SE Performance
Other ASELCM Applications

S2, S3 Features targeted by ASELCM Pattern Build- .
Out: Based on Priority ASELCM Applications.



Targeted Priority Applications of ASELCM Pattern

1. Plan S2 Improvement:

Plan improved System 2 capabilities for targeted aspects of the
System 1 life cycle. This includes planning the related
Improvements to System 2 Features, Roles, Desigh Components,

and Requirements.
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make any use of S*Models, or even MBSE!




Targeted Priority Applications of ASELCM Pattern

2. Analyze System 2.

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

3. Create System 3 Organizational Change Management Capability
 System 3 is directly related to Organizational

Change Management (OCM) for
transformation.
 System 3 and 2 together reflect John Kotter’s
“dual operating system” approach to leading
change. (Kotter 2014). ~
» System 2 roles include being transformable! |(.)—

ially all ISO15288 processes are included in all four Manager roles)

Minimum viable transformation

m\% Hierarchy
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Targeted Priority Applications of ASELCM Pattern

4. Describe a Project (Generate Systems Engineering Plan/SEP
Content)

Configure and deploy a specific System 2 program, project,
capability.

System 3: Innovation Ecosystem

System 2: Life Cycle Domain System

System 1:
Engineered System

o

Environment 1 12

Environment 3




Targeted Priority Applications of ASELCM Pattern
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Targeted Priority Applications of ASELCM Pattern

6. Plan/Analyze Digital Thread

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

7. Plan/Analyze Digital Twin

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

8. Plan/Analyze Digital Engineering

Plan other new aspects of Digital Engineering,
plan transition to service, analyze existing

capabilities, plan enhanced services.
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Targeted Priority Applications of ASELCM Pattern

9. Understand, Plan, Improve Agility

Improve agility, responsiveness, adaptability of
Innovation and life cycle management
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Abstract. In 2015 Northrop Grumman'’s G Systems Ej
supporting the DISA GCSS-J PMO, had been sus!

incering group in Mclean,
ining and evolving a critical inf

service portal for 12 independent user groups 22 independent systems. This w
portal is a centralized S\\lcllh-nl '_\.\lcm\ (SoS) hub, dealing with unpr
Jepend tem changes, mi liate-priority security needs. and

unumlru]lubl; obsolescence of COTS software elements — all the while deploying new d
in six month increments requested by expectant users. The systems engineering process
clements of Scrum, and contract waterfall requirements simultancously on three release i
one in development. one in accreditation test, and one in deployed use — with a wave-like
among the three instances every six months. The process had six years of effective emy
and evolution, winning praise from GAO and u: ike. Most notable is the real-tim|
model for re-prioritizing work-in-process, the intimate involvement of customer and us
agile systems -.ﬂomurmg process, and the never-ending evolution with all life-cycle
simultaneous ac

Introduction
An INCOSE project-in-process is seeking a generic Agile Systems Engineering Life Cyq|
M). The project reviews effective agile systems engineering (SE) processes in tl
and develops case studies to support the eventual
studies. Companion

on-sit,
model.

“This article is one of those
hardware, and firmware agile SE processes, and include (Dove. Schindel,

case studies range across

Scrapper 201

Schindel, Hartney 2017, Dov indel 2017).

This case study is based on the three-day workshop held August 26-28,
six-year-mature agile systems engineering (SE) process employed by
Global Combat Support System — Joint (GCSS-I) group in Herndon, Virginia.
process. supporting the DISA GCSS-J PMO, sustained and evolved functional ca
military- »rm\..l[ centralized systems-of-systems web-hub that enables 12 independ
user access to 22 independent data sources, depicted in Figure 1.

2015, that an
Northrop Gry
The
abif

Case Study: Agile Hardware/Firmware/Software
Product Line Engineering at Rockwell Collins
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. William Schindel, Fellow/Member INCOSE, Robert (Will) Hartney

Abstracr—Rockwell Callins, in
nte; wmm markets, um» an .gm systems engineering prc
This mixe pl group
xmﬂl\pl; it T ot b approach provid
common productline hardware, firmware, and softwar
andopportaites prese fed by customer poject work, and

lar Rapids, lowa, is using a product line approach for a family of radios they m\llmc for nnhLu\ and
ss tailored individually for synchre nd

yees working on mul
t for the agil

ommadating special customer

focuses on the mixed-discip} y

ng Life Cycle Model (ASELCM) di w,,uu.hu-,y and do:

Notable elements that wil be discussed include a paralel evolvin
ng central relationship-m ent role for systems

ng infrastructure for agile hardware development, strong opportunity menag

tothe ASELCM Model-Based Systems g (MBSE) pattern.

i product line (uudnu,v us
: on of mixed
t complimenting traditional risk

agile pattern, ASELCM pattern, military radio, product line engincering.

ODUCTION

project-in-process is secking a generic Agile  DoD a
ing Life Cycle Model (ASELCM), and 15
doing this by workshop-review of effective agile systems
engincering (SE) in a variety of applications, collectively
covering agile software, firmware, hardware, and people-ware
systems-engincering  processes in  experienced  practice.
Selected case studies of these reviews are written to support the
eventual LCM and its core underlying principles, which The competitive environment for military radios is already
-case analysis (Dove, Schindel, changing in the domestic market. Competition from cstablished
Kenney 2017. Dove, Schindel. ~ defense contractors is now augmented by competition from
commercial firms, enabled by new govemment acquisition
policies that keep the competition active even after nitial
contracts are established (httpZ/breakingdefense com/2016103/armys-
newadio-strategy-is-unrelenting-<ompebtion)
Typical clean-sheet projects average
many as 14 circuit boards, and 2
Communications
neers, includin 3 Figure 1
s the central role played by systems engineers and others
in providing relationship management among the key clements
of the process
Notable process concepts that w
+ Product line architecture and strate,

sencics may supply certain software and firmware non-
developmental items (NDI) owned by DoD for req
employment. The international military market is prohibited
from employing ITAR protected technology
different standards than the domestic market. especially for
scourity features that international customers want independent
of US government standards.

red

and requires

pper 2016, Dove,
rlington, Turner 2017),

This case study article 1s based upon the September 2
2015 workshop at Rockwell Collins in Cedar Rapids, lowa  that
reviewed the Communications En
product-family systems engineering
RC Agile. ARC-210 encompasses a family of airbore radios
for US and international military markets. Rockwell Collins has.
evolved a 1990 legacy heritage into an integrated agile systems.
cngmcmu‘g approach, with coupled incremental development
. firmyware hardware development. tailored
individus .m Tor cach discipline, with inspiration from SAFe®*

are development processes.

the RC Agile program serves a highly

S years, with as
chasses. The

depi

and

be discussed include
2y, as agility-cnabling

To set context

P government market, with customers that often

concept
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Targeted Priority Applications of ASELCM Pattern

10. Integrate Supply Chains, Consortia, Commands:

Improve the integrated performance of supply chain ecosystems,
partner consortia, and multi-branch defense commands.
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Targeted Priority Applications of ASELCM Pattern

11. Improve System Verification Capability:
Improve verification planning, implementation, flexibility.
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F‘Sﬂﬁ‘“ﬂ" engineering (MBSE), leveraged by pattern-based systems engineering (PB ate configurable, reusable system models-
r e the focus of the INCOSE MBSE Patterns Challenge Team (Patterns Challenge Team 2013-201 Operation
i Intsraction: Detect Actuator Fault Distinctive aspects include (1) use of configurable, model-based patterns of system descriptions, including configurable Concepts of = 5
| Product System Pattern (Extract) | . — system verification tests, (2) improved ability of model-based descriptions to integrate modeling tools and automated systems for o) era?ions Verification .an
N | test management, (3) use of models todescribe both the system under development and the development process, and (4) ability of P and Maintenance
e = & ) i these models to be integrated with other system lifecycle management processes and information systems, for increased leverage. Validation
est System Pattern (Extract 1 £ 2
1 Project Requirements System
SOA: Position Feature: Test System 1. INTRODUCTION 1L CHALLENGES AND OPPORTUNITIES unambiguous fashion. If this can be accom Definition and Verification
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Targeted Priority Applications of ASELCM Pattern
12. Improve S2 Decision Support: Unified approach to decision

patterns across diverse life cycle stages, through consistency

reconciliation.

e.g., System Life Cycle e vibeny Life Cycle
Requirements Management Design Management
Analysis Process Process Process Process
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Consistency
Relationship

e.g., Requirements
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1 [ Design
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e.g., System Life Cycle
Verification Management
Froess Process
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Consistency Information
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e.g., Design
Satisfies e.g., System

Requirements

Design

(Adapted from ISOTEC 15288:2015)

The ASELCM Innovation Ecosystem Pattern offers
configurable ISO 15288 and other Features for
each of 1ISO15288 or similar business process.
Their configurable capability options provide that
most of these processes may be informed/driven
by (depending on options):

1. Predecessor: Certain information predecessor
sources (e.g., Design informed by
Requirements; Flow-down Regs etc.)

2. Successor Feedback: Feedback from an
immediate successor source (e.g.,
Requirements informed by Feedback from
Design, etc.)

3. Experience: Past experience source (e.g., formal
patterns, standards, frameworks; informal
human expertise, etc.)

4. Empirical: Observations, measurements of real
systems (e.g., prototypes, test cells, in-service
systems, labs, competitive systems)

5. Simulation: Computational or other trusted
simulation models.

6. Stakeholder: Inputs or feedback from
stakeholder representatives.

R e T T T R 9

Requirement

System
Analysis

D

Business,

Mission Analysis
Stakeholder Needs,

_[Requirements
ts Definition Validation
System _J
A~ Requirements
Definition
Architocture
Defigtion
Design
P!"';moﬂ
Verification

(by Analysis &
Simulation)
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Preparing for the Digital Thread and Machine Learning

All Decisions Are Reconciliations of Inconsistencies

V124

Copyright © 2024 by William D. Schindel. Permission granted to INCOSE to publish and use.
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Targeted Priority Applications of ASELCM Pattern

13. Improve Acquisition Performance:

Enhanced RFPs, requirements based and agile

contracting, multi-vendor coordinat
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Targeted Priority Applications of ASELCM Pattern

14. Improve Supply Performance:

Enhanced proposals and RFP responses, requirements
based and agile contracting, multi-vendor coordination.
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Targeted Priority Applications of ASELCM Pattern

-

15. Improve Model IP Management: "
Model Characterization Pattern (MCP)
configurable model metadata “label” , L

(wrapper) for each model; semi-automatic
generation of requirements for models; model
credibility management across model life L
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Targeted Priority Applications of ASELCM Pattern
16. Adopt Systems
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Targeted Priority Applications of ASELCM Pattern

17. Adopt Model-Based Systems

Engineering (MBSE):

Adding expressiveness, rigor, and automation
to the systems engineering processes.
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What Is the Smallest Model of a System?

William D. Schindel
ICTT System Sciences
schindel@ictt.com

Copyright © 2011 by William D. Schindel. Published and used by INCOSE with permission

Abstract. How we represent systems is fundamental to the history of mathematics, science,

and engincering. Model-based engincering methods shift the nature of representation of

systems from historical prose forms to explicit data structures more directly comparable to
those of science and mathematics. However, using models does not guarantee simpler
representation--indeed a typical fear voiced about models is that they may be too complex.

Minimality of system representations is of both theoretical and practical interest. The
mathem and scientific interest is that the size of a system’s “minimal representation™ is
one definition of its uomplu\ he practical engineering interest is that the size and
redundancy of engineering xps.ulunlmns challenge the effectiveness of systems engineering
processes. INCOSE thought leaders have asked how systems work can be made 10:1 simpler
to attract a 10:1 larger global community of practitioners. And so, we ask: What is the smallest
model of a em?

Introduction and Background: Size Matters!

Representation Size, Purpose, Traditions. This paper disc
least) upper bounds on the of effective representations of
. traditional systems cnmm,crmg .appmm.hcs it draws more

- representing behavior as physical interaction. Systems

possible (and potentially

-mno«.tlons to supporting scienc: still evolving rapidly.

-

¥ subject may appear to be related to the language used to
4 thread in the mathematical study of description length is
tlependent of language (Chaitin, Grunwald, Li and Vitany).
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model-based methods (SysML Partners). Our subject here
ic modeling languages. but the systems ideas that minimal
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ject to significant compression by the use of patterns. This
*hts about approaches to major practical reductions in the
and about ongoing future evolution of domain languages
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S*Metamodel informal summary pedagogical diagram
(formal S*Metamodel includes additional details.)
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Targeted Priority Applications of ASELCM Pattern

18. Adopt Pattern-Based Systems
Engineering (PBSE): The power of models
enerated by trusted recurring patterns.
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24" Annual INCOSE International Symposium (IS2015)
Seattle, WA, July 10 - 16, 2015

Accelerating MBSE Impacts Across the Enterprise:
Model-Based S*Patterns

William D. Schindel', Stephen A. Lewis', Jason J. Sherey'. Saumya K. Sanyal®
'"ICTT System Sciences ?K2 Firm, LLC

schindel@ictt.com. lewis@ictt.com, sherevi@ictt.com, sksanval@k2firm.com

Copyright © 2015 by William D. Schindel and Saumya K. Sanyal. Published and used by INCOSE with pemission

Abstract. Model-Based Systems Engineering (MBSE) methods can directly address “silos™
problems. This paper reports on work by the INCOSE MBSE Initiative Patterns Challenge
Team, focusing on Pattern-Based Systems Engineering (PBSE) using model-based system
patterns based on the S*Metamodel, speeding and improving multiple SE processes.

Distinctive are (1) the configurable, model-based nature of the patterns (not all historical
patterns work has been model-based), (2) the technical scope of the models. encompassing
requirements, design, failure mode, verification, other aspects. (3) the system scope of the
models. encompassing whole systems, configurable product lines. and platforms, not just
libraries of components, (4) the diverse and integrating cross-enterprise domains of the
patterns, encompassing products, innovation processes. manufacturing, packaging
distribution, and other domains, and (3) the ability to enable a variety of COTS modeling
languages and tools, PLM, and other enterprise information systems to integrate support of
management and application of S*Patterns across enterprises.

Introduction

Business Challenges and Opportunities
Enterprise-level economic and competitive pressures, along with human nature, can drive
managers hin product ufacturing or other complex enterprises into understandably
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Targeted Priority Applications of ASELCM Pattern
19. Theoretical Foundations of SE

Performance:

Strengthening traditional systems engineering

using the foundations of STEM.

‘f;,A
W 4

Bill Schindel, ICTT System Sciences, schindel@ictt.com

Implications for Future SE Practice, Education, Research:

SE Foundation Elements
Discussion Inputs to INCOSE Vision 2035 Theoretical Foundations Section

V2.3.2

(awareness version, 1 hour)

>ermission granted to INCOSE to publish and use.

34Th Annual INCOSE
international symposium

Dublin, Ireland
July 2 -6,2024

W R Hamilton
Dublin, Ireland
(1805-1865)

vl Innovation Ecosystem Dynamics, Value, and Learning |

INCOSE ASELCM Innovation Ecosystem Pattern

Traditional view:

Graditional Physical Phenomena

Future view:

The System Phenomenon

/|

Systems Engineering

¥

Traditional Engineering
Disciplinary Modules

3
The Systems Discipline
O

s Emerging Domain
Disciplinary Modules

* Explaining after their discovery, but generally not predicting them before. See P. W. Anderson, Att. 1.

ME, CE, EE, ChE, ...

+ S
- GXZ Copyright © 2024 by William D. Schindel. Permission granted to INCOSE to publish and use. V1.21
Ee Aircraft
S+ Marine Vessels
* - Biological Regulatory Networks https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:p

atterns:is2024_hamiltonian_ecosystems_--
_presentation_v1.2.1.pdf
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Targeted Priority Applications of ASELCM Pattern
20. Additional Applications of the ASELCM Pattern:

There are many other possibilities—what are the
needs and opportunities?

System 3: Innovation Ecosystem

Systern 2: Life Cycle Domain System

System 1:
Engineered System

.....

Environment 3

Environment 1

28



Navigating Current ASELCM S*Pattern
Configuration Rules of Interest

* Environment assumed

* Supporting Assets

* General Status of the SysML Implementation of the ASELCM Pattern
* Features, Interactions, Roles, Requirements, Desigh Components
* What a processed ASELCM configuration looks like in Wizard

* Typical configuration run times
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Emphasized Priorities of the ASELCM Pattern

Model Segment

Metaclass(es)

Current ASELCM

Pattern Coverage,
SysML Version

Configuration Rules Coverage for Populating this
Segment or Metaclass

Base

Features

2952/21S3

Populated by stakeholder

Interactions

157 S2 or S3

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

Roles

17S2/17S3 L2roles

>90% of populated Interactions populate Level 2 Roles

Requirements

636 S2/S3 Requirements

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

Design Components

100%

>90% of populated Roles have DCs

Base Updatesin
Progress

Above

Reallocation of configuration rules to reflect extension of
Consistency Management Paradigm

Interface Context

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

Limited Arch Relats

Future, as needed

State Model States, Transitions, Events Future, as needed Future, as needed
Attribute Parametric Couplings Future, as needed Future, as needed
Couplings

Risk Analysis Failure Modes, Failure Impacts Counter | Future, as needed Future, as needed

Requirements, Failure Context

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

To make it easier to navigate S2 and S3 distinctions in the SysML model,
some packaging and labeling updates is in progress:

Visible in the Pattern segment of browser:

1. Separation of S2 versus S3 Features in different package folders.

2. Prefixing of Feature names for S3 Features only.

3. Separation of S2 versus S3 Interactions in different package folders.
4. Prefixing of Interaction names for S3 Interactions only.

Roles generally already had SysML labels which differentiate S2 and S3
roles.
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%E Containment EB] Diagrams EIEE Structure " Ppattern Features File X | % Pattern Attribute Coupli... " Pattern Failure Impacts “ Pattern Failure Modes “ Pattern Counter Requirem... “ Pattern Failure Mode Con... “| pattern Failud » é
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& o Q B - | criteria
- Fi_| S!sternatica Project Element Type: m Scope (optional): | Drag elements from the Model Browser Filter: | /™
-/ Relations
=) F__I 01 Local Pattern # | 2 Name | Definition
E+-[7] 01 Feature Framework 4 Business or Mission Analysis The capability to perform business or mission analysis as further described in ISO 15288.
{71 01 Stakehalders 5 Configuration Management Feature The ability to managed configuration of project materials during the course of a project.
[ 02 Advocates @ Decision Management Feature The capability to support effective decision making.
03 Need
% 04 Feet s 7 Design Definition The capability to perform system design as further described in ISO 15288.
eatures
Er.__l 52 Fentures 8 Implementation, Construction, Fabrication The capability to perform implementation as further described in ISO 15288.
-[@ Agreement Process Features (IS0 15288) odel-Based Engineering Capabili e feature of having capabilities to perform engineering using virtual models, or Model-Based Engineering.
9 3 "Model-Based Engi ing Capabil The feat f h bilities to perfi i i ing virtual model Model-Based Engi i
3l System Management 10 Pattern-Based Engineering Capability The feature of having capabilities to perform engineering using configurable, reusable virtual models, or Pattern-Based Engineering. This ability
@8 Technical Management and Agility Features 1 Project Assessment and Control Feature The capability to effectively assess and control a project.
il Technical Process (IS0 15288) and Development Features 12 Project Outcomes The capability to bring a project to a successful outcome, across a range of success measures.
i #rchitectural Definition 13 Requirements Validation The capabiity to confirm that formally specified system technical requirements are consistent with understanding of stakeholder requirements--t
@l Business or Mission Analysis
B 0esign Definition ¥ 14 S3 Acquisition Feature The capability to perform effective acquisition (procurement, purchasing) of goods and services for installation or use as part of System 2.
28 1mplementation, Construction, Fabrication 15 S3 Architectural Definition The capability to define system architecture of System 2, as further described in ISO 15288.
‘ ‘
38 Model-Based Engineering Capability 16 S3 Attention Management Feature The feature of optimizing the allocation of limited system management resources to the relative priorities of sets of outstanding or projected sys
& Fattern-Based Engineering Capability 17 S3 Business or Mission Analysis The capability to perform business or mission analysis on System 2, as further described in ISO 15288.
[l Requirements Validation 18 S3 Design Definition The capability to perform system design of System 2, as further described in ISO 15288.
il Stakeholder Needs and Requirements Definition 19 S3 Human Resources Management Feature The capability to manage the Human Resouces aspects of System 2, including identification, recruitment, development, and other aspects.
e -
System Integration 20 S3 Implementation, Construction, Fabrication The capability to perform implementation of System 2, as further described in ISO 15288.
@l System Maintenance Feature X " _ N _ X -
) 21 S3 Installation The capability to perform installation of System 2 in whole or part, as further described in ISO 15288.
3l System Operations Management Feature
B sy<tem Requirements Definition 22 S3 Project Planning Feature The capability to effectively plan a System 2 project.
2N System Transition Feature 23 53 Requirements Validation The capabiity to confirm that formally specified system technical requirements for System 2 are consistent with understanding of stakeholder re:
{3l erification by Analysis and Simulation 24 53 Stakeholder Needs and Requirements Definition The capability to perform stakeholder needs analysis as applied to System 2 as a system, as further described in ISO 15288.
@il Verification by Test 25 53 Supply Feature The capability to perform effective commerical supply (bidding, contracting, etc.) on System 2, as further described in IS0 15288,
B[ 53 Features 26 S3 System Accounting Management Capability The feature of providing specific capabilities for accounting for the Subject System, including its utilization and applicable financials on System 2
S3A t Py Feat
- Ogreeme: rlo’c:esi eatures 27 S3 System Configuration Management Capability The feature of providing specific capabilities for managing the configuration aspects of System 2, as further described in ISO 15288.
rganizational Features
53 System Management 28 S3 System Fault Management Capability The feature of providing specific capabilities for managing the fault aspects of the Subject System, including prevention and correction of its faul
53 Technical Management and Agility Features 29 S3 System Operations Performance Management Capability |The feature of providing specific capabilities for managing the performance on System 2, as further described in ISO 15288.
53 Technical Process and Development Features 30 S3 System Requirements Definition The capability to perform system requirements analysis on System 2, as further described in ISO 15288.
3l 53 Architectural Definition 31 S3 System Security Management Capability The feature of providing specific capabilities for managing the security of the Subject System, its services, and information on System 2, as furtt
@l 53 Business or Mission Analysis 32 53 Transition Feature The capability to perform transition analysis on System 2, as further described in IS0 15288,
gl 53 Design Definition 33 S3 Verffication by Analysis and Simulation The capability to verify that a candidate design for System 2 would satisfy the specfied system requirements, based on analysis and computatior
3l 53 Implementation, Construction, Fabrication i " X . _ . X . X
I Instaliation 34 S3 Verification by Test The capability to confirm that a design for System 2 satisfies for specified technical system requirements, by means of testing an implementatiol
B <3 Requirements Validation 35 Stakeholder Needs and Requirements Definition The capability to perform stakeholder needs analysis as further described in ISO 15288.
3 53 Stakeholder Needs and Requirements Definition 36 Supply Feature The capability to perform effective commerical supply (bidding, contracting, etc.).
28 53 System Requirements Definition 37 System Accounting Management Capability The feature of providing specific capabilities for accounting for the Subject System, including its utilization and applicable financials.
3l 53 Transition Feature 38 System Configuration Management Capability The feature of providing specific capabilities for managing the configuration aspects of the Subject System.
il 53 Verification by Analysis and Simulation 39 System Distribution Capability The capability of the system to effectively pass through systems of distribution, including (physical or data) transport, storage, sale and ownersh
o !
53 Verification by Test 40 System Fault Management Capability The feature of providing specific capabilities for managing the fault aspects of the Subject System, including prevention and correction of its faul
Containment Population Rules —
Feature Groups Diagram
" Pattern Feature Attributes File | Show Descriptio
L . I
== Pattern Features and Feature Affributes Filter is not applied. 51 rows are displayed in the table. I

51 Total Pattern Feature Types




Feature-Interaction Configuration Rules

System 2 Functional Interaction XXX

« 26 S2/S3 Features Populating 95 S2/S3 interaction types| [ | | sam

* 325 S2 Feature-Interaction Rules: K= iy
* 14 S2 Feature Types Populating S2/S3 Interaction Types

* 150 S3 Feature-Interaction Rules:
* 12 S3 Feature Types Populating S2/S3 Interaction Types




Name

. Definitio

[ TETTUTTIT FTULICT COTIgUT 00T METTagereT
Perform Product Accounting Management

IEI Perform Product Maintenance and Fault Management

IE‘ Manage Product Operational Performance

Perform Product Security Management

IEI Produce Product System

IEI Collect Pattern Usage and Stakeholder Feedback

dentify Model Integration Candidates

econcile and Apply Consistency Analyses to Common Model Wrapper

econcile and Apply Consistency Analyses to Common Pattern
nalyze Consistency with Common Model

IEI Analyze Consistency with Common Model Wrapper

IE‘ Analyze Consistency with Local Model

Reconcile and Apply Consistency Analyses to Local Model

IEI Generate Model Credibility, VWUQ Report

IEI Transport Product

ccept Project Plan, Assemble Resources, Kick Off Project

eview Supplier Component Pattern Against Need

econcile and Apply Consistency Analyses to Target System

enerate Consistency Base and Reconciliation Reports
IEI Generate and Capture Model View and Query Data

IE‘ Collect Local Observation Data for Commen Analysis
Monitor Market and Competitive Trends

IEI Access Peer, Child, or Farent System Common Model Data
IEI Perform or Update Model Requirements Validation

Offer and Advertise Pattern and Updates

Review Priority Items, Set Sprint Thematic Goal, Forecast Sprint Content Items

ccount to Sponsors for Project
ttend Scrum, Track Progress

IEI Conduct Project Milestone Reviews
IE‘ Monitor 51 Environment Trends
IEI Monitor, Stimulate, and Capture Stakeholder Information, Inputs, Reactions Inputs
IEI Reconcile Project Plan, Monitored Status and Trends, Assess Risk, Direct Resources
onitor Supply Chain Trends

Generate and Capture Simulation Data

onitor, Exercise, Test, and Capture System Status and Behavior

dentify, Authenticate Accessor and Manage Session

Configure and Value Model Credibility Analysis Framework
IEI Monitor Credibility Assessment Framework
IE‘ Reconcile and Apply Consistency Analyses to Pattern Configurability
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r'__| 52 Interactions

BJ- [ S3 Interactions

Relations

Sys3 Accept Project Plan, Assemble Resources, Kick Off Project

Sys3 Access Agile PM Plan Data for Comparison

Sys3 Access CAF Use Planning Data for Comparison

Sys3 Access Comm Mgmt Plan Data for Comparison

Sys3 Access Compensation Data for Comparison

Sys3 Access Installation Plan for Comparison

Sys3 Access Job Description for Comparisan

Sys3 Access Peer, Child, or Parent System Common Model Data

Sys3 Access Performance Evaluation for Comparison

Sys3 Access PM Plan Data for Comparison

Sys3 Access Professional Development Plan for Comparison

Sys3 Access Project Charter Data for Comparison

Sys3 Access Project System Lessons Pattern Capture Data for Comparison
Sys3 Access Risk Mgmt Plan Data for Comparison

Sys3 Access Scope Mgmt Plan Data for Comparison

Sys3 Access Supplier Installation Guide for Comparison

Sys3 Access Target System Consistency Tracking Plan Data for Comparison
Sys3 Access Target System Lessons Pattern Capture Data for Comparison
Sys3 Access WBS Data for Comparison

Sys3 Account to Sponsors for Project

Sys3 Analyze Consistency with Common Model

Sys3 Analyze Consistency with Common Model Wrapper

Sys3 Analyze Consistency with Local Model

Sys3 Analyze Consistency with Local Model Wrapper

Sys3 Attend Scrum, Track Progress

Sys3 Collect Local Observation Data for Common Analysis

Sys3 Collect Pattern Usage and Stakeholder Feedback

Sys3 Conduct Project Milestone Reviews

Sys3 Configure and Value Model Credibility Analysis Framework

Sys3 Configure Experience Pattern for Stakeholder Inputs

Sys3 Configure Parent Pattern for Stakeholder Inputs

Sys3 Design, Implement and Qualify Experiment and Observational Capabilit
Sys3 Determine Requirements for Model

Sys3 Direct Learning Source Data Delivery

Sys3 Generate and Capture Model View and Query Data

Sys3 Generate and Capture Simulation Data

Sys3 Generate Consistency Base and Reconciliation Reports

Sys3 Generate Model Credibility, VWUQ Report
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Interaction-Role Configuration Rules

System 2
Feature YYY
System 2 Functidnal Interaction NNN

System 2 Functional Interaction XXX
Systlem 2 Syst!m 2
. Functional #  Functional
* 353 S2 Interaction-Role Rules: Rog o8

* 48 S2 Interaction Types Populating 58 S2 and S3 Role Types

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




I £ Name Definition
Logical Systems
C51 LCM -- Common System 1 Life Cycle Management Business Process The system responsible for learning and life cycle management of recurring patterns about the System 1 Target System, for a given Life Cycle Management Process Type.
C52 LCM -- Common Systemn 2 Life Cycle Management Business Process The system responsible for learning and life cycle management of recurring patterns about the System 2 Target System, for a given Life Cycle Management Process Type.
CSA 51 -- Common Stakeholder Advocate for System 1 The entity responsible for representing, common across families of projects, the interests of System 1 HurchaserI bugeri Sgneumer, customer, or other entig vyith stakeholder interest in the life gcle manaﬁement of the System 17
CSA 52 -- Common Stakeholder Advocate for System 2 The entity responsible for representing the interests of System 2 owner, customer, or other entity v = - -
-2 Systematica Project L
C Manager of Target System The system consisting of all the life cycle management systems responsible for management of the } Relations Em operational history, i
Learning & Knowledge Manager for LC Managers of Target Systems The system consisting of all the life cycle management systems responsible for extracting, learning, -7 01 Lacal Pattern Eycle managenent.
Life Cycle Manager of LC Managers The system consisting of all the life cycle management systems responsible for management of the 7] 01 Feature Framework Em operational history, i
LS1 LCM--Local System 1 Life Cycle Management Business Process The system responsible for life cycle management of the Systemn 1 Target System, for a given Life =[] 02 Logical System Analysis
: ) " i
LS2 LCM -- Local System 2 Life Cycle Management Business Process The system responsible for life cycle management of the System 2 Target System, for a given Life «/ Relations
LSA S1 -- Local Stakeholder Advocate for System 1 The entity responsible for representing the interests of System 1 purchaser, buyer, consumer, custg E Archrjrtecturlal Relationships
Interface Elements i
LSA S2 -- Local Stakeholder Advocate for System 2 The entity responsible for representing the interests of System 2 purchaser, buyer, consumer, custd E-F] Logical Systems
Pattern Life Cycle Management Project The system responsible for the life cycle management of common pattern information about Systen] B E €51 LCM — Common System 1 Life Cydle Management Business Process |
51 CCM -- System 1 Common Consistency Manager The system responsible for extracting, learning, verifying, and validating patterns describing System) E-|L5| €S2 LCM — Common System 2 Life Cycle Management Business Process fattern framework. Also
51 CD -- System 1 Common Data, Generated and Empirical The system representing information about about the System 1 Target System and its environment,| [i1-|LS| CSA 51 -- Common Stakeholder Advocate for System 1 pyment to datasets for |
S1 CD Inf Seg-- System 1 Common Data, Generated and Empirical The system representing information about about the System 1 Target System and its environment,| EH-|L5| CSA 52 -- Common Stakeholder Advocate for System 2 pyment to datasets for |
S1 CDW System 1 Common Data Wrapper The system representing information (metadata) about System 1 Common Data. ~|LS| LC Manager of Target System
- LS| L ing & Ki ledge M for LC M f T t Syst I
S1 CP -- Systern 1 Common Pattern The system representing knowledge of what has been previously learned about System 1, as distillg El-|LS) Learning & Knovdedge Mansger for anagers of Target systems for use. ,
. h knowdedoe of what has b — b distill Et-|LS| Life Cycle Manager of LC Managers - imited
51 CP InfSeq -- System 1 Common Pattern The system representing knowledge of what has been previously learned about System 1, as distillg E1{L5| LS1 LCM--Local System 1 Life Cycle Management Business Process  for use. Limited to one
51 CPW -- System 1 Common Wrapper Descriptive Metadata The system representing information about System 1 Parent Patterns, Common Patterns, and Comry E}-E L52 LCM -- Local System 2 Life Cycle Management Business Process |
51 CTMR -- System 1 Common trusted Model Repository The system providng access to parent pattern, common pattern, wrapper, and common observed o E}'E LSA 51 -- Local Stakeholder Advocate for System 1 |
51 ENV --- System 1 Target Environment The environment for the System 1 Target System. [H-|L5| LSA S2 -- Local Stakeholder Advocate for System 2
51 LC Management Environment The lifecycle management environment for System 1 Target System. [} LS| Pattern Life Cycle Management Project
51 LCM -- System 1 Local Consistency Manager The system responsible for managing targeted types of consistency of System 1 models, patterns, SE 51 CCM -- System 1 Common Consistency I\:Ijanadger |
+}-(L5| 51 CD -- System 1 Common Data, Generated and Empirical i
S1 LD -- System 1 Local Data, Generated and Empirical The system representing information about about the System 1 Target System and its environment, B S5t o1 f; Systern 1 G ' Data. G ted P d Empirical
— - - - - | LS| nf Seg-- System 1 Common Data, Generated and Empirica ——
S1 LD InfSeg -- System 1 Local Data, Generated and Empirical The system representing information about about the System 1 Target System and its environment, E3-{L5| 51 COW System 1 Common Data Wrapper E is limited to one inforn
S1 LDW--System 1 Local Data Wrapper The system representing information (metadata) about System 1 Local Data. E}.E S1 CP - System 1 Common Pattern |
51 LM -- System 1 Local Model The system representing System 1 information of use across the life cycle of System 1. EHH|L5| 51 CP InfSeg -- System 1 Common Pattern
51 LM InfSeg-- System 1 Local Model The system representing System 1 information (of one major information segment type, such as re Fi-|LS| S1 CPW -- System 1 Common Wrapper Descriptive Metadata
51 LMW--System 1 Local Model Wrapper The system representing information about System 1 Models, Patterns, and Datasets. EH-|LS| 51 CTMR -- System 1 Common trusted Model Repository
51 LP -- System 1 Local Pattern The system representing deployed for project use knowledge of what has been previously learned o E}'% zi Eg\ll‘:‘l SystemtlETa.rget En\:ronment
- anagement Environmen -
51 LP InfSeg -- System 1 Local Pattern The system representing .deployeq for project use knowledge of what has been previously learned o E}_E S1LCM — Ssstem 1 Local Consistancy Manager Ily managed on a single
S1 LPW--System 1 Local Pattern Wrapper The system representing information (metadata) about System 1 Local Patterns. B1-[L5] 51 LD -~ System 1 Local Data, Generated and Empirical |
S1 LTMR -- System 1 Local Trusted Model Repository The system providng access to model, pattern, wrapper, and observed or generated datasets aboutll E1-|Ls| 51 LD InfSeg - System 1 Local Data, Generated and Empirical |
S1 LTMR Hdwe and OS Role The roles played by computing hardware and operating system services, as part of S1 LTMR. E-|LS| 51 LDW--System 1 Local Data Wrapper
51 LW -- System 1 Local Wrapper, Descriptive Metadata The system representing information about System 1 Models, Patterns, and Datasets. EH-|L5| S1 LM -- System 1 Local Model
S1 PP -- System 1 Parent Pattern The system responsible for representing recurring parent patterns describing System 1 regularities B-|LS| 51 LM InfSeg-- System 1 Local Model
- B - . - EfH|L5| 51 LMW--System 1 Local Model Wrapper i - -
51 PP InfSeg -- System 1 Parent Pattern The system responsible for representing recurring parent patterns describing System 1 regularities B 5] 51 LP — System 1 Local Pat to one information segr
— - - (- LS| — System 1 Local Pattern 1
S1 PPW -- System 1 Parent Wrapper Descriptive Metadata The system representing information (metadata) about System 1 Parent Patterns. B3-{15] 51 LP InfSeg - System 1 Local Pattern |
51 TGT -- System 1 Target System The System 1 Target System. The main system of interest. B}{L5| 51 LPW--System 1 Local Pattern Wrapper |
S1 TGT SUB - System 1 Target Subsystem The System 1 Target subsystem(s). EH-|LS| S1 LTMR -- System 1 Local Trusted Model Repository |
52 CCM -- System 2 Common Consistency Manager The system responsible for extracting, learning, verifying, and validating patterns describing System [1-|L5| 51 LTMR Hdwe and OS Role jattern framework. Also
52 CD -- System 2 Common Data, Generated and Empirical The system representing information about about the System 2 Target System and its environment,| EH-|LS| S1 LW - System 1 Local Wrapper, Descriptive Metadata pyment to datasets for |
- E-|LS| 51 PP - System 1 Parent Pattern I f
| LS| S1 PP InfSeg -- System 1 Parent Pattern
Et-|LS| S1 PPW - System 1 Parent Wrapper Descriptive Metadata
EH-{LS] S1 TGT — System 1 Target System
Et-|LS| 51 TGT SUB - System 1 Target Subsystem
——————————
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Requirements

Requirements—Populated

by Interaction-Role Pairs

Functional Interaction

IPK
Value

Functional Role

RPK Value

Name

RSPK Rule

Text

EAnalyze Consistency with Local Model

Analyze Consistency with Local Model
Analyze Consistency with Local Model

Analyze Consistency with Local Model

Eﬁnalyze Consistency with Local Model

Configure Experience Pattern for Stakeholder Inputs

IEI Configure Experience Pattern for Stakeholder Inputs

IEI Configure Experience Pattern for Stakeholder Inputs

Configure Experience Pattern for Stakeholder Inputs

IEI Configure Experience Pattern for Stakeholder Inputs

Configure Experience Pattern for Stakeholder Inputs

Configure Experience Pattern for Stakeholder Inputs
Generate and Capture Simulation Data

IEI Generate and Capture Simulation Data

FANY*

FANY=

FANY*

FANY*

=ANY=

FANY=

FANY=

FANY*

FANY=

FANY*

FANY*

FANY*

FANY=

FANY=

S1 LCM -- System 1 Local Consistency Manager

S1 LD InfSeq -- System 1 Local Data, Generated and Empirical
S1 LDW--System 1 Local Data Wrapper

S1 LM InfSeg-- System 1 Local Model

S1 LMW--System 1 Local Model Wrapper

S1 LCM -- System 1 Local Consistency Manager

S1 LD InfSeq -- System 1 Local Data, Generated and Empirical

S1 LDW--System 1 Local Data Wrapper

LSA 51 -- Local Stakeholder Advocate for System 1

S1 LP -- System 1 Local Pattern

S1 LPW--System 1 Local Pattern Wrapper
S1 LCM -- System 1 Local Consistency Manager

S1 LD InfSeq -- System 1 Local Data, Generated and Empirical

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

*ANY=

=ANY=

*ANY*

FANY™

*ANY=

=ANY=

*ANY=

*ANY=

=ANY=

*ANY*

FANY™

*ANY*

=ANY=

*ANY=

[=] actmont

[] acLmooz
[=] AcLmoo3

[ ] actmooa

[==] acLmoos

[] cepsmoz

=] cePsmO2

[=] cepsmo3

[=] cepsio4

[=] cepsmos

[=] cepsioos

[=] cepsmo?
[] cespoot
[=] ccspooz

TPK

TFK

IPK

IPK

IPK

TPK

IFK

TPK

TFK

IPK

IPK

IPK

TPK

IFK

The system shall analyze
consistency of the [Informed
Capability Comparison Input] and
the Local Model to produce the
associated Consistency View and
its Data Wrapper.

The System shall receive the
Consistency View and maintain its
persistence for future aecess.

The system shall receive Data
Wrapper metadata and maintain
its persistence for future use.

The system shall recall and
present persistent Local Model
information for use in Consistency
Analysis.

The Systemn shall provide Model
Wrapper metadata describing the
Local Model and is credibility, for
use in consistency analysis.

The system shall request, accept,
and apply the [Mission
Configuration Stakeholder Input] to
configure the Experience Pattern,
retaining the configured result for
consistency comparison.

The System shall receive the
Configured Experience Pattern and
maintain its persistence for future
access.

The system shall receive Data
Wrapper metadata and maintain
its persistence for future use.

The system shall request and
receive the [Mission Configuration
Input] and provide it as [Mission
Configuration Stakeholder Input] to
the experience pattern
configuration process.

The system shall provide the
[Mission Configuration Stakeholder
Input] for use in configuring an
experience pattern to the specific
stakeholder needs and situation.

The system shall provide Local
Pattern experience data for
subsequent configuration to the
specific stakeholder needs and
situation.

The system shall provide metadata
describing the local experience
pattern and its credibility.

The system shall request and
accept Simulation Data, retaining it
for consistency comparison.

The System shall receive the

Simulation Data and maintain its
nersistence for fiture arce

High Level
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Stakeholder
Requirement
Statement

Every S*Metaclass shown is
embedded inboh a
containment hierarchy and an
abstraction (class) hisrarchy

echnic:
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Statement

Design
Constraint
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Stakeholder
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World
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Interaction-Role-Requirement Configuration Rules

System 2
Feature YYY
System 2 Functidnal Interaction NNN

System 2 Functional Interaction XXX

* 636 S2 and S3 Interaction-Role-Req Rules:

* 146 S2/S3 Interaction Types and 61 S2/S3 Role Types Pop’ing 636 Req
Types

* Requirements on 32 S2 Role Types
* Requirements on 29 S3 Role Types




ASELCM Resources:
The Design Components of ASELCM Systems 2 and 3
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MName

Definition

IE Person
IE Enterprise Unit
IE‘ Software Component

IE‘ Information Artifact
E Network Component
E Computing Component

IE Technology Component
IE‘ Facilities Component
IE‘ Lab Equipment Component

IE Product System Subsystem or Component

An identified person or set of people.

A document, digital file, or other information-bearing artifact of a process.

A named organizational unit of an enterprise. May contain or be contained by another Enterprise Unit.

A computing software component. May contain or be contained by anotehr Software Component.

An electronic communication network component. May contain or be contained by another Network Component.

A computing hardware component. May contain or be contained by another Computing Component

A component of a building facility. May contain or be contained by another Facilities Component.

A component, subsystem, or all of @ product system. May contain or be contained by another Product, System, or Component

An equipment component which is part of a laboratory. May contain or be contained by another Lab Equipment Component.

A named technology component, including equipment, facilities, hardware, software. May contain or be contained by another Technology Component.

e
e B5oQ
EF-[=] Systematica Project

} Relations

EI|:| 01 Local Pattern

[] 01 Feature Framework
-[] 02 Logical System Analysis
[] 03 Interaction Framework

=X mlo4 Physical Architecture

[il-.%” Relations
= Pattern Characterization Couplings

Pattern Des Compons Attributes File
Pattern Functional Role Allocation
Fattern Physical Systems

-] Computing Component

El"-E Enterprise Unit

[B}-| #5| Facilities Component

El'"E Information Artifact

[E}-| #5| Lab Equipment Component

El"-E Network Component

[E}-| #5| Person

El"-E Product System Subsystem or Component

| #5| Software Component

El"-E Technology Component

B[] 05 Risk Framework
—

Person Technology Enterprise
Component Unit
Personal ID AM} Unitd
(__Sepplier )
. . _— Lab
Computing Software Information Network Facilities .
. Equipment
Component| Component Artifact Component| Component
Component
( Instance ID ) ( Instance ID ) Instance ID ( Instance ID ) ( Instance ID ) ( Instance ID )
( Supplier ) ( Supplier ) m ( Supplier ) ( Supplier ) ( Supplier )
Component ID Component ID C Component ID ) C Component ID ) C Component ID )

10 Pattern Design Component Types (9 for S2/S3, 1 for S1
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ASELCM conflguratlon iIn Configuration Wizard

pts

View Configured Model

Ch\Users\slewis\Documents\ CSM\ASELQR

1l

Administer Storage Envi

4. Select Configurabla
Pattern Repository
Access Folder

C\Users\slewis\Documents\CSM\ASEL

5. Select Configured
Maodel Repasitory
Insertion Folder

See Configd Failure Modes|

See Configd CounterBegs

6. Gelect
Configurator Logging
Folder

I™ Enable Fie Logging

Configuration Input Values Retention

| = |

51 Saved Configd Firs ltems

154 5aved Configd Fr Att Vals ltems
72 5aved Configd Role Att Vals ltems
2466 Saved Configd DesCmp Attt Vals ltems

2. Retriey

51 Saved Con
154 Saved Co
72 Saved Con
2466 Saved Ci

10 0 Integrated Pttrn Table Set

10 1 Pattern Features

I Frameworks-PBE]

1 CS1LCM -- Common System 1 Life Cycle Management Business Process [Experience Informed-|01 Local Pattern::02 Logical System Analysi:

Computing Component [Application Model-BasedEngg]

s CS1LCM -- Commoaon System 1 Life Cycle Management Business Process [Heuristics-PBE]

Computing Component [AugReality 5|

w

PBE]
Computing Component [Design Feed

5 Patterns-PBE]

Computing Component [Experience Pj§ CS1LCM -- Common System 1 Life Cycle Management Business Process [Model Integration
5 Informed-Model-BasedEngg]
CS1LCM -- Common System 1 Life Cycle Management Business Process [Observation
- Informed-Model-BasedEngg]
' CS1LCM -- Commen System 1 Life Cycle Management Business Process [Observation

Computing Component [Experience A

Ci ting C t [B i A
omputing Component [Experience Informed-PBE]

o

Computing Component [Flow Down H

10 |Computing Component [Heuristics-P|

Computing Component [Human Expeff €51 LCM -- Common System 1 Life Cycle Management Business Process [Parent Pattern

CSI LCM -- Common System 1 Life Cycle Management Business Process [Application

C51 LCM -- Commoan System 1 Life Cycle Management Business Process [Human Expertise-
C51LCM -- Commaon System 1 Life Cycle Management Business Process [Managed

4 Configurability and Reuse-PBE]
Computing Component [Experience Il CS1LCM -- Common System 1 Life Cycle Management Business Process [Math and Statistical 01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle

CS1LCM -- Commen System 1 Life Cycle Management Business Process [Ontologies-PBE]

C51LCM -- Commeon System 1 Life Cycle Management Business Process [PLE Variants-PBE]

01 Local Pattern::02 Logical System Analysis::CS1 LCM - Common System 1 Life Cycle
Management Business Process

02 Configured Model::02 Logical System Analysis

:CS1 LCM -- Common System 1 Life Cycle 02 Configured Model::02 Logical System Analysis
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM - Common System 1 Life Cycle
Management Business Process

01 Local Pattern::02 Logical System Analysi
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle
Management Business Process

02 Configured Model::02 Logical System Analysis

:CS1LCM -- Common System 1 Life Cycle 02 Configured Model::02 Logical System Analysis

02 Configured Model::02 Logical System Analysis

02 Configured Model::02 Logical System Analysis
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle
Management Business Process

01 Local Pattern::02 Logical System Analysi
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle
Management Business Process

01 Local Pattern::02 Logical System Analysi:
Management Business Process

01 Local Pattern::02 Logical System Analysis::CS1 LCM -- Common System 1 Life Cycle

02 Configured Model::02 Logical System Analysis

:CS1 LCM -- Common System 1 Life Cycle 02 Configured Model::02 Logical System Analysis

02 Configured Model::02 Logical System Analysis

02 Configured Model::02 Logical System Analysis

:CS1LCM -- Common System 1 Life Cycle 02 Configured Model::02 Logical System Analysis

02 Configured Model::02 Logical System Analysis

Computing Component [MBSE Black @l Experience Informed-PBE] Management Business Process

12 CS1LCM -- Commoaon System 1 Life Cycle Management Business Process [Pattern Library-PBE] (01 Local Pattern::02 Logical System Analysis::CS1 LCM — Common System 1 Life Cycle 02 Configured Model::02 Logical System Analysis
Computing Component [Managed C Management Business Process
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Typical ASELCM Pattern Configuration Run Times

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

Configured Pattern Load Generate Configured Model Configured
ASELCM Export Exported Configured Export by Wizard Model Import
Model Size from CSM Patterninto Model Within into CSM
Configuratio Wizard
n Wizard
Short (1 <1 minute | <1 minute <1 minute <1 minute <1 minute
Feature /FPK | (2805 (10,418 (1,514 items) (842 items) (1,068 items)
Values) items) items)
Example (5 <1 minute | <1 minute <1 minute <1 minute 4 minutes
Features / FPK | (2805 (10,418 (11,146 items) (6,651 items) (9,180 items)
Values) items) items)
Long (25 <1 minute | <1 minute 1 minute <1 minute 2 minutes
Features / FPK | (2805 (10,418 (33,120 items) (19,328 items) (27,261 items)
Values it s items
ues) ! ) Growﬁw ) Qothn/
Some additional processing of pattern Some configured model items

by wizard results in item expansion import as multiple CSM items v



Plans for What Comes Next



Manual inconsistency detection and
reconciliation framework

* Credible manual detection and reconciliation examples are
required first, illustrating understanding of the artifact information
and consistencies, even though human-borne.

Basic automated inconsistency detection and
reconciliation framework

 Limited automation of this framework should follow the manual
case, after demonstrating understanding of the manual case first.



Investigating Al aids for inconsistency detection

and reconciliation

Patterns are what machine learning agents

extract.

Patterns are what physical sciences uncovered.

Physics informed neural networks (PINNS)

illustrate the combination.

Patterns are applied to consistency detection

Patterns World

and reconciliation.

Aligned?

Artifact A

Subject

Consistency \Consistency

Relationship / Pattern

Referent Consistency Type

Learned
Pattern (or
configuration of
learned
pattern)
relating A and B

Aligned?

Consistency Type

Artifact B

34 Annual INCOSE
ﬁ
¥ 4 Bubilin fealand
‘\‘ll : July 2-'6,2024

Innovation Ecosystem Dynamics, Value, and Learning |

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

* https://www.omgwiki.org/MBSE/lib/exe/fetch.
php?media=mbse:patterns:incose_is2024_ha
miltonian_ecosystem_schindel_v1.6.2.pdf
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Attachment |: Example Use of ASELCM Pattern for
Analyzing Current State, Describing Future State, and
Constructing Incremental Release Roadmap to Future | https://www.omgwiki

org/MBSE/lib/exe/fetc

T @%ﬂm—ﬁl h.php?media=mbse:p Feature Roles Design

ST
=W = [ e tterns: | | - o
¢ w S %w% oy 3ti§:;sr;ex:10r23£azvsl (Capability) (Responsibility) @ Component
= [—-— . E p?lqmw .3.3a.pdf Deltas Deltas Deltas
Homework a33|gnment
1. Review the Analysis and Planning Procedure Application, in the context of
ecosystem (System 2) or ecosubsystem of interest to you or your customer.
Pick a System 2 Pattern Feature of interest to stakeholders for improvement.

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

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

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

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

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