2023

Annual INCOSE

international workshop

Torrance, CA, USA

January 28 - 31, 2023

Discussion and References --
Decision Analysis Patterns

From: INCOSE MBSE Patterns Working Group
For: INCOSE Decision Analysis Working Group
Meeting of Jan 30, 2023

V1.5.5 Copyright © 2023 by W. D. Schindel. Permission granted to INCOSE to publish and use www.incose.org/IW2023



Contents

Purpose and scope

Decision Analysis Pattern: Potential Connection to DA WG Project

Decision Analysis Aspects of the INCOSE ASELCM Innovation Ecosystem Pattern
Discussion

References

Attachments:

e Attachment 1: More details on example configurations of the formal pattern:
* Mission Planning potential example
e Stakeholder Needs and Requirements potential example

e Attachment 2: Additional aspects worth considering
e Attachment 3: Comments on earlier (2022) DA WG draft materials




Purpose and scope

* This material discusses the perceived relationship between the
INCOSE Decision Analysis Working Group project on Decision Analysis
templating, and the related formal pattern content of the INCOSE
ASELCM Innovation Ecosystem Pattern.

* This material is to support discussion of possible collaboration
between the MBSE Patterns Working Group and the Decision
Analysis Working Group.

* Expanded detailed discussion and examples are provided as
Attachments.



Decision Analysis Pattern:
Potential Connection to DA WG Project

* The INCOSE Decision Analysis Working Group project is off to a good start
to deliver initial practical value to SE practitioners:

* By focusing on a “trade study” case of Decision Analysis, which is of wide interest
in the System Design portion of Life Cycle Management.

* For background, see Attachment 3.

* Without slowing that progress, the following describes a potential parallel
activity using the general INCOSE Innovation Ecosystem Pattern:
* Concerned with the whole Life Cycle Management range of many Decisions.
* Therefore concerned with a more general (configurable) Decision Analysis Pattern.

* By initially showing how the more specialized “trade study” pattern is a
configured specialization of the more abstract Innovation Ecosystem
Decision Analysis Pattern.
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Innovation Ecosystem Pattern
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Decision Analysis Aspects of the
INCOSE ASELCM Innovation Ecosystem Pattern

A. The Innovation Ecosystem Level 2 Process
and Information Pattern.

B. Beyond trade studies: Other types of Innovation Ecosystem Pattern
consistencies & decisions across the System Consistency Management
Life Cycle, subject to Selection Decision Analysis
Reconci iationS. Pattern Sub-Pattern
C. Reconciliation Decision Interactions and
Views. is a conTuration of
Trade Study Example

Configuration

= =
=




A. The Innovation Ecosystem Level 2 Process and Information Pattern
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These three key sources of credibility or authority nevertheless
are often in conflict with each other, and must be reconciled
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Consistency Threads: Predecessors to the Digital Thread

---------------------------------------------
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B. Beyond trade studies: Other types of consistencies & decisions
cross the System Life Cycle, subject to Selection Reconciliations

* The ISO/IEC 15288 (or INCOSE SE Handbook) | -
provides a community credible list of life Sustemotinneuation (390 Betiem ~ogical Archileciure

cycle management processes for systems.

* From these, we can infer a list of
consistencies that these processes effectively
seek to manage.

* For example: The consistency of a Design
with Requirements. (Note that such a
relationship can include the “optimality”
constraint that there is no alternate
consistent Design that is superior in its
Requirements satisfaction.)

* So, what does this “consistency” look like?




Consistency Management as a
Central Paradigm for Digital Engineering

* All the following cases of Consistency Management (and

more) are already historically performed (well or not so
well) by human labor and/or automated aids, even when
the information involved is in human brains or prose specs.

* The recognition of Consistency Management is not new
with the arrival of models, but. ..

* Current interest in Digital Engineering presents the
opportunity to plan better solutions to the following cases

of consistency management, as well as others . ..
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s there already a credible simulation
model available for the business
purpose at hand?

s the simulation consistent with system
performance that the customer expects?
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Are the incoming supply chain parts

consistent with modeled inspection criteria?
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Is the Tier 1 Airframe Customer model
consistent (enough) with the As
Designed Subsystem Supplier Model?

s the component simulation model
consistent with the overall MBSE
model?
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s the “As Designed” Model consistent (enough)
with the “As Used” Observations?
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Does the System Model reflect what

we have learned from past projects’
results?

Is the current project’s system Model
consistent with customer/industry
standard ontologies/frameworks?
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C. Decision Reconciliation and Related Interactions and Information Views

* The Innovation Ecosystem provides a set of ISO15288-like System 2 Stakeholder Features,
each offering a set of configurable (populated or depopulated) Capabilities:

* That list of options is usually a list of sources of information, plus a “reconciliation” and
results reporting capability--
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Proactive
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by (depending on options): I Architecture I
1. Predecessor: Certain information predecessor | Defipition l
. . f Design I
sources (e.g., Design informed by I Definition ™\
Requirements; Flow-down Regs etc.) I system Verification I
. Analysis (by Analysis &
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5. Simulation: Computational or other trusted | D;f"}_'tw" :

- - esign
simulation models. ' Definition :
6. Stakeholder: Inputs or feedback from ' System (bVe:ficlati?"& |
. Analysis y Analysis
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I
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* The “Reconciliation” capability offered by many of those Features reflects the
Consistency Manager’s decision-oriented role of reconciling the multiple,
often-conflicting sources of information, resulting in an overall reconciled
output result.

* To the extent that the reconciled inputs to a process cannot be satisfied (e.g., if
Design cannot be made to acceptably meet Requirements), then the
Reconciliation process also generates Feedback to the information predecessor
process.

* For example, the ASELCM Pattern’s configurable Business or Mission Analysis
Feature provides the following Capabilities options in order to specify Mission,

with multiple sources allowed:

1. Stakeholder Informed
2. Experience Informed
3. Simulation Informed
4. Observation Informed
5. Mission Features Reconciliation & Report

* |llustrated in more detail by Attachment 3

5 Configurable Capabilities




Discussion
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