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INCOSE/OMG MBSE Patterns Working Group

https://www.incose.org/incose-member-resources/working-groups/transformational/mbse-patterns

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

“advance the availability and awareness of practices and resources
associated with the impactful creation, application, and continuous
improvement of MIBSE Patterns over multiple system life cycles”

* Formerly the Pattern-Based Systems Engineering (PBSE)
Challenge Team

* Part of the INCOSE/OMG Model-Based Systems Engineering
(MBSE) Initiative nttp://www.omgwiki.org/MBSE/doku.php

Chairs
Bill Schindel schindel@ictt.com
Troy Peterson tpeterson@systemxi.com
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Interface Patterns Team

Innovation Collaboration Ecology Project with TIMLM WG and PLE WG

Legacy Product Line Pattern Extraction Project with PLE WG

Patterns In Systems Of Systems Project with SoS WG

MBSE Transformation Adoption Pattern Project

Critical Infrastructure Protection and Recovery Patterns Project with CIPR WG

Health Care Domain Patterns Project with HC WG

Verification & Validation of Models Project with ASME Stds Cmtee

Agile Systems Engineering Life Cycle Management (ASELCM) Discovery Project

with ASE_WG

Foundations of Systems Science and Engineering Project with SSWG
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Systematica™

Abbreviated Systematica™ 4.0 Glossary—Ordered by Concept
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Figure 1: Systematica MBSE Metamodel (informal summary form), Embedded in PBSE and IBSE Frameworks
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Introduction to the Agile Systems
Engineering Life Cycle MBSE (ASELCM)
Pattern

Bill Schindel Rick Dove

tem of Innovation
2. Target Systel e Cycle Domain Syste
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em Life Cycle Manager of
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Manager for Target schindel@ictt.com rick.dove@parshift.com
LC Manager of
8 *MV’ 1. Target System
pi I
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* Environment Copyright © 2016 by W. D. Schindel and R.Dove. Permission granted to INCOSE to publish and use.

(Substantially all the ISO15288 processes are included fin all four Manager roles;

http://www.parshift.com/ASELCM/Home.html
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Diagram of

Asynchronous-

Stage Agile SE-
LCM

See ISO/IEC TS 24748-
1:2016

“Systems and software
engineering -- Life cycle
management -- Part 1:
Guidelines for life cycle
management”

added stage)

Research

Use processes to
observe and evaluate
environmental
evolution, and how
hat presents threat
or opportunity

Diagram of
24748-1
text

Retirement

Use processes to remove Use processes to define
from use, dispose of & & explore alternative

archive (sub) systems-of- 030 solutions to meet a need
interest

9

Concept

Development
Use processes to
transform concepts and
system requirements
onto a documented,
costed, producible
prototype
SOl

Support
Use processes to
maintain, supply
and support
system-of-interest

Production

Use processes to
produce and improve

system-of-interest

and evolve
infrastructure

Utilization

Use processes to
operate, monitor & evolve
system-of-interest,

its services and
infrastructure

Seven asynchronously-invoked stages can be engaged repetitively and
simultaneously to achieve benefit when engagement criteria are met



The Agile Systemm Domain Model
System 1: The Target System (and Components): (Definition) The logical

system of interest, which results from, or is subject to, innovation.

— Its behavior, characteristics, or performance are targets of the innovation
(change, adaptation) process we’ll introduce later.

— Itis potentially agile. (Assertion: for SE to be fully agile, so must its target)

— Examples potentially include aircraft, automobiles, satellites, the human
population, software, restaurants.

3. System of Innovation (SOI)

Learning & Knowledge 2. Target System (and Component) Life Cycle Domain System
Manager for LC Managers

of Target System

=

Life Cycle Manager of
LC Managers —

Learning & Knowledge ﬁ l
Manager for Target
Systems LC Manager of
Target System
8 < 1. Target Systel

't_-

f@'—|5J

Target

(Substantially all the 1ISO15288 processes are included|in all four Manager roles) /
Environment 10

Copyright © 2016 by W. D. Schindel and Rick Dove. Permission granted to INCOSE to publish and use.



The Agile System Domain Model

The System 2 model recognizes three systems besides the Target System:

Target Environment: Target System Life Cycle Domain Actors
LC Manager of Target System (also manages Target System Components)
Learning & Knowledge Managers for Target System (and Components)

3. System of Innovation (SOI)

Learning & Knowledge

of Targfet System Life Cycle Manager of

2. Target System (and Component) Life Cycle Domain System
Manager for LC Managers

8 LC Managers —

e =

Learning & Knowledge
Manager for Target
Systems

m—

LC Manager of

Target System ‘

1. Target System

(Substantially all the ISO15288 processes are included fin al

Manager roles)
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=

Copyright © 2016 by W. D. Schindel and

Rick Dove.

@ Target
S Environment
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The Agile System Domain Model

The System 3 model recognizes two sub-systems of System 3:

Life Cycle Manager of LC Managers

Learning & Knowledge Managers for LC Managers of Target Systems

3. System of Innovation (SOI) ‘

Learning & Knowledge
Manager for LC Managers
of Target System

Llfe Cycle Manager of

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

LC Managers J—

=

' -

Learning & Knowledge
Manager for Target
Systems

m—

LC Manager of
Target System

E—

1. Target System

o
N

(Substantially all the ISO15288 processes are included

in all four Manager roles)

¥ Target
*" Environment

t _'@,J

Copyright © 2016 by W. D. Schindel and Rick Dove.

Permission granted to INCOSE to publish and use.
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Example: Applying the ASELCM Pattern to Plan
Agility Improvement in Health Care Systems

3
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INCOSE Patterns Working Group
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Security Engineering

SYSTEMS
ENGINEERING

RESERARCH CENTER
SERC Research Roadmap Development
Model-Based Systems Assurance

INCOSE Systems Security Engineering Working Group
July 2019

This material is based upon work supported, in whole or in part, by the U.S. Department of Defense through the Systems Engineering Research
Center (SERC) under Contract H98230-08-D-0171. The SERC is a federally funded University Affiliated Research Center (UARC) managed by
Stevens Institute of Technology consisting of a collaborative network of over 20 universities. More information is available at www.SERCuarc.org
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SYSTEMS Model-Based System Assurance (MBSA)
EINEINEE NG Research Roadmap

RESERARCH CENTER
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Key MBSA Research Goals

SYSTEMS
ENGINEERING

RESERARCH CENTER

e Integration of functional methods with formal methods
—Am | building the right thing? <-> Did | build it right?
—Help to evolve/transition DARPA Cyber Assured Systems Engineering work

* Evolve Assurance standards and Body of Knowledge for “subversion” behaviors in CPS
e Demonstrate useful quantification (cost/risk) tradespace tools
e Standardize patterns and model libraries for CPS/Threats

e Employ Al/ML methods and tools to automate functional simulation and certification
evidence of security in CPS

e Transition to fully integrated, model-based, safety/security practices and toolsets

22



International Council On Systems
Engineering (INCOSE)
Automotive Working Group

Chairpersons:
Alain Dauron - Renault

Gary Rushton — General Motors
https://connect.incose.org/WorkingGroups/Automotive/Pages/Home.aspx

https://www.incose.org/incose-member-resources/working-
groups/Application/automotive
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Connected Vehicle Reference Implementation Architecture
(CVRIA)

* Framework for integration and standardization of connected vehicle
technologies

* Basis for a common language definition and early deployment concepts for
connected vehicles

* Systems Engineering Tool for Intelligent Transportation (SET-IT)

* Singular architecture composed of four viewpoints, each providing a different
perspective

* Enterprise: Relationships between organizations and the role that each organization plays
Functional: Abstract functional elements (processes) and their logical interactions (data flows)

* Physical: Physical objects, application objects, and high-level interfaces

* Communications: Protocols for communications among physical objects that participate in
the connected vehicle environment.

https://local.iteris.com/cvria/index.html

INCOSE UK WG Meeting — 10 Sep 2019

9

9/20/201 24 INCO§E
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Tool interactions/interfaces
(model-based collaboration)

* Explore best practices for passing SysML models up and down the
supply chain

* Working demonstration of models for two chips being passed to a
hypothetical electronic control unit (ECU) supplier who then
integrates them and runs a live simulation of the system behavior.

* Ongoing project with call for participation

Contact David Hetherington, Principal Engineer Functional Safety and
Software at Encore Semi:

david.hetherington@ieee.org

INCOSE UK WG Meeting — 10 Sep 2019

N
2/20/201 - INCOSE
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ASEC 2019 paper
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