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Your participation please…

• Imaginary Estates Homeowners Association Rules and Regulations

• Article III: Pet Ownership

• Section 8: Pet Requirements

• Subparagraph 9: Each homeowner shall own a cuddly pet.

Which example is compliant to the regulation?
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A Modular Open Systems Approach 

(MOSA) “is an integrated business 

and technical strategy to achieve 

competitive and affordable acquisition 

and sustainment over the system 

lifecycle.”

Mandated by 10 USC §4401: Major 

defense programs shall be designed 

and developed, to the maximum 

extent practicable, with a modular 

open system approach - enabling 

modularity, innovation, and 

interoperability.

MOSA: Modular 
Open Systems 
Approach

(Modular Open Systems Approach – DoD Research & Engineering, 

OUSD(R&E), n.d.; Modular Open Systems Approach (MOSA) - AcqNotes, n.d.)

(Office of Systems Engineering and Architecture, 2025)
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Which MOSA Implementation is Compliant?

MOSA

      Major System Platform

      Major System Component

      Component

OSA

      Key Interface

      Interface

      Open Interface

1 2 3

(Zimmerman et al., 2019)
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Domain Overlay

• Part of Model-Based Acquisition RFP

• A collection of constructs needed to 

support analysis for a domain specific 

concern using a standardized approach. 

• Characteristics:

• Usually has associated regulations, 

governance that can be treated as pseudo 

requirements or constraints

• Cross-cutting both viewpoints/rows & aspects/columns

• Supports specific analysis associated with a Domain-Specific concern

• Can be created independent of a specific solution architecture description

• Can be applied or removed from a specific architecture description without impacting the AD, hence an overlay

(Hart & Anderson, 2022; Hart & Hause, 2023)
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Effective MOSA Implementations

• Seven step process for 

measuring MOSA life cycle 

benefit achievement.

• Define and Plan

• Measure and Monitor

• Execute and Manage

(Henry et al., 2023)

What Gets Measured and Acted Upon Gets Done
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“Value can be defined as the ‘benefit 

that is derived by an organization’s 

stakeholder while interacting with 

that organization.’ Value is 

fundamental to everything that an 

organization does. In fact, the only 

reason an organization exists is 

that it provides value to one or 

more stakeholders.”

Business Architecture 

Body of Knowledge 

(BIZBOK)
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MOSA compliance isn’t just about 
maximizing modularity or opening all 
interfaces.

Under 10 U.S.C. § 4401, “to the 
maximum extent practicable” means 
decomposing the MOSA pillars into 
measurable benefits that can be 
achieved within programmatic and 
organizational constraints. 

When a program demonstrates it is 
meeting defined benefits that are 
traceable to the MOSA pillars - and doing 
so within constraints, i.e., delivering 
value - it establishes a strong, defensible 
case for compliance with both the law 
and its intent.

MOSA 
Compliance: 
Delivering What 
Matters
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MOSA Domain Overlay Use Cases

• Executive (PEO): Uses the MOSA DO to 
trace strategic value realization and ensure 
alignment with goals, objectives, and MOSA 
pillars.

• Program Management (PM): Leverages 
planning and status views in the MOSA DO 
to identify execution risks and resource 
misalignments.

• Operational (Capability Owner): Applies 
the MOSA DO to detect gaps between 
desired effects and actual outcomes.

• Engineering (Systems/Test Engineer): 
Relies on diagnostic views in the MOSA DO 
to assess measurement integrity and verify 
data source reliability.
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An informal, lightweight ontological framework enables implementation of the MOSA Domain Overlay in a modeling language - 

supporting validation rules, traceability, and query-driven analysis.

MOSA Domain Overlay Conceptual Model
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A UAF pattern linking value delivery to MOSA pillars - enabling programs to demonstrate objective-driven, defensible compliance.

MOSA Value Delivery Assessment Pattern
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A set of guided workflows, accessible through fit-for-purpose views, to support program-specific MOSA Domain Overlay development

MOSA Assessment Model Building

Identify and prioritize 
MOSA goals, objectives, 

and benefits

Map to objectives to ISO 
15288 System Lifecycle 
Management Process 

value streams 

Identify business 
capabilities and 

resources necessary to 
realize objectives

Flow down objective 
priority to benefits (value 

items), information needs, 
and measurements

Set target values for 
measurements and 

estimated costs

Map architecture to 
assess to MOSA 
Domain Overlay

Identify artifacts, 
e.g. system 
architecture 
elements or 

programmatic 
artifacts to measure  

Assign actual 
resource costs and 

measurement 
values

Plan Status
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A reusable library and built-in validation rules ensure fast, accurate, and model development

MOSA Assessment Model Building, continued
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Architecture views normalize diverse artifacts into stakeholder-relevant insights

Data Normalization Through Architecture Views



incose.org | 15 

Objectives are traced to value items 

via value streams, which vary in 

strength of value creation. Value 

items map to information needs, and 

those to measurements—each step 

weighted using a 9-3-1 scale. This 

cascade enables traceable, 

prioritized measurement of value.

Enabling resources are similarly 

mapped to desired effects to assign 

responsibility and cost.

Prioritizing What 
Matters

Objective to 

measurement priority 

flow-down

Resource influence 

on measured 

outcomes
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Stakeholder-specific equations convert normalized data into actionable insights across executive, program, operational, and 

engineering levels.

Data into Insight

Engineering

• Evaluates data 

completeness 

and reliability

• Computes data 

risk weighted by 

measurement 

priority

𝐃𝐚𝐭𝐚 𝐑𝐢𝐬𝐤 = 𝑷 ⋅ 𝟏 −
𝑪

𝟏𝟎𝟎
⋅

𝟗

𝑹

Operational

• Compares 

desired vs. 

actual 

performance

• Highlights 

weighted 

performance 

gaps

𝜟𝒎 = 𝒅𝒎 − 𝒂𝒎

Program 

Management

• Scores enabling 

resources by 

cost and 

measurement 

priority

• Normalized risk 

ranking: Low / 

Medium / High

𝐑𝐢𝐬𝐤 𝐒𝐜𝐨𝐫𝐞𝑬𝑹 = ෍

𝒋

𝒄𝒋 ⋅ ᪄𝒘𝒋 ⋅ 𝒑𝒋 

Executive

• Aggregates 

weighted 

performance 

and cost 

• Applies penalty 

for cost overruns

• Binary value 

achievement: 

Yes/Partial/No

Score = 
∑𝒘𝒊⋅(

𝒅𝒊 − 𝒂𝒊
𝒅𝒊

)

∑𝒘𝒊
 ∙ 𝐦𝐢𝐧 𝟏,

𝑪estimated
𝑪actual
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Framework 
in Action
A notional toaster upgrade scenario illustrates how 

structured value assessment leads to actionable insight 

into MOSA compliance.
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Scenario
Upgrade fielded toasters to meet operational and compliance needs

• Primary Goals:

• Interface Standardization: Ensure compatibility with 
standard-issue bread slices and control systems

• Modularity: Enable plug-and-play components (e.g., 
heating coils, crumb trays) for rapid maintenance and 
upgrades

• Secondary Enhancements:

• Faster, more consistent toasting

• Remote initiation and monitoring via secure satellite link

• MOSA Adoption:

• Focused on interchangeability and component-level 
flexibility

• Other pillars (e.g., cybersecurity, lifecycle affordability) 
are considered but not prioritized

• Business Benefits:

• Reduced vendor lock-in through standardized, 
swappable modules

• Increased operational uptime via modular maintenance

• Competitive sourcing enabled by open interfaces
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Values maximizing interface standardization, compliance, modularity, and integration.

Target Values

Lower values 

are better

Resource cost estimate 

and range
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Model-based views tailored to stakeholder-specific concerns, enabling monitoring and sustainment of MOSA value delivery across 

planning and execution phases.

MOSA Dashboard

Executive 

What objectives, goals, 

and pillars are being 

realized or not through 

value achievement? 

Engineering

Which 

measurements 

are most 

dependent on 

specific data 

sources, and 

how reliable or 

complete are 

those sources in 

the current 

statusing 

phase?

Program Management

What enabling resources are at risk of not 

achieving value based on cost range and desired 

actual effect weighted measurements?

Operational

Where are the largest 

gaps between desired 

effects and actual 

outcomes?
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Supports engineering-level concerns 

by tracing measurements to their 

data sources and computing a data 

risk score based on completeness, 

reliability, and measurement priority. 

Measurement Data 
Source Reliability
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Addresses operational concerns by 

comparing actual and target 

measurement values, computing 

weighted deltas, and highlighting 

performance gaps.

Actual values represent the 

measurement of value delivery by 

the enterprise at a specific point in 

time within a given statusing phase.

Planned vs Statused 
Value Deltas

Inconsequential 

improvements
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Addresses program management 

concerns by ranking enabling 

resources based on their cost range 

and the weighted priority of their 

desired effects, highlighting those at 

greatest risk of not achieving value.

Enabling Resource 
Risk Exposure

High-risk due to 

desiring effects 

related to high-

priority objectives 
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Addresses executive level concerns 

and provides a summary of which 

MOSA pillars, goals, and objectives 

are being realized in a specific 

statusing phase.

MOSA Pillar Value 
Achievement

Not achieving value 

means non-compliance.
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Lower desired, target values or invest more in enabling resources?

Cost-Benefit Tradespace

Relaxed 

target 

values

Targets unchanged – achievable 

through increased funding
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Provides a high-level snapshot of 

value achievement across value 

streams and enabling resources 

over time.

MOSA Value 
Trend
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Conclusion

• A Modular Open Systems Approach (MOSA) is “an integrated business and technical strategy to achieve competitive and affordable 
acquisition and sustainment over the system lifecycle.”

• Value delivery and measurement provide a practical lens for assessing MOSA compliance.

• “What gets measured gets managed; what’s measured and acted upon gets done.”

• The MOSA Domain Overlay (DO) offers defensible, justifiable metrics and target values to:

• Optimize MOSA value

• Assess value achievement across the system lifecycle

• Originally developed for MOSA, the framework is generalizable for enterprise-wide value measurement.

• Next Steps

• Expand validation rules to improve model consistency

• Apply the framework to additional acquisition scenarios

• Grow the library of goals, objectives, benefits, resources, and measurements

• Strengthen semantic relationships for enhanced traceability

• Improve information discovery across lifecycle phases
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Abstract
Overview. Various agencies in the Department of Defense (DoD) are supplementing or transforming their acquisition process to a model-based approach, specifically submission of a Model-Based Request for Proposal (RFP) Package by 

a DoD program office and response from a supplier in the form of a Model-Based Proposal. However, there is no standard approach for creating either. The Model-Based Acquisition User Group Community within the Object Management 

Group (OMG) is addressing this gap by standardizing approaches, patterns, and reference architectures in the context of Model-Based Acquisitions to aid in the creation of Model-Based RFPs and Model-Based Proposals. Additionally, 

this effort includes the assessment or evaluation of a solution architecture description as part of a Model-Based Proposal. This assessment, known as a Domain Overlay, addresses various engineering domain concerns, such as Modular 

Open Systems Approach (MOSA), Cyber Security, and Nuclear Surety. The first concern to be standardized through a Domain Overlay is assessing the compliance of an architecture with MOSA statutes, policies, and regulations.

Problem. Developing a system architecture that embodies MOSA principles is not an easy task. MOSA is defined as “an integrated business and technical strategy to achieve competitive and affordable acquisition and sustainment over 

the system lifecycle.”

DoD programs must comply with U.S.C Title 10 §4401, which codifies MOSA into law, as well as many other related and derived statutes, policies, and guidance. The blessing and the curse of how the law is written results in the 

determination of “maximum extent practicable” and how to assess compliance of an architecture being left up to the program.

MOSA principles, such as design modularity and interface standardization and openness, are key in assessing MOSA compliance of an architecture. However, an architecture with higher modularity and openness isn’t always better. The 

technical decisions made to achieve high modularity and interface openness can sometimes compromise competitive and affordable lifecycle sustainment. Conversely, a pragmatic MOSA approach that balances technical and business 

decisions can result in effective, affordable, and sustainable systems. Therefore, compliance depends on transparent business and technical decisions that achieve and sustain the desired MOSA benefits. Acquisition programs need a 

clear approach to measure success and ensure compliance with MOSA law.

Approach and Methods. In collaboration with the Model-Based Acquisition User Group Community and the NDIA Systems Engineering Division Architecture Committee, work is underway in the development of a MOSA Domain Overlay to 

aid acquisition programs in the assessment of how well a program, inclusive of RFP and solution architecture models, applies MOSA principles and ultimately complies with U.S.C Title 10 §4401 by leveraging business architecture 

concepts and principles. From this perspective, any assessment of MOSA compliance is specific to how the program and its organization wants to optimize the value proposition, i.e. benefit against cost, of a MOSA. The selection of the 

specific types of metrics and assignment of target values to assess how effectively an organization is in delivering the MOSA value proposition is highly contextual and requires defensible justification meaning a framework is needed that 

unifies business and technical considerations.

The MOSA Domain Overlay is a repeatable model-based framework compatible with MBSE languages and practices. Key components of the framework include:

• An ontology defining business and technical concepts and their relationships necessary for measuring value delivery.

• A project assessment model pattern based on the Unified Architecture Framework (UAF), implementing the ontology as a business architecture.

• A library pattern for reusable elements such as objectives, benefits, capabilities, and resources, and traceability relationships between them.

• Methods for normalizing program artifacts, such as architecture models, cost estimates, and risk registers, into common, unambiguous views.

• Algorithms for calculating MOSA value delivery across organizational levels.

• Guided workflows, accessible via fit-for-purpose views, to support program-specific overlay development.

• Tool-specific validation rules to ensure consistent creation and application of the overlay.

• Dashboards for monitoring and sustaining MOSA value delivery, with drill-down insights.

This presentation will demonstrate the framework’s utility through a notional acquisition scenario and show how it addresses the challenges of MOSA compliance within DoD acquisition programs.




