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Overview

MOSA Implementations Considerations Information Needs and Metrics Content and Approach
* Breath and Depth of NDIA MOSA Metrics Project
7 Step Approach to Implement MOSA and Measure Achievement of MOSA Benefits
MOSA Implementation Considerations, Information Needs and Metrics Use Case Appendices
Content — Appendices Summary
* Appendix A - MOSA Metrics Mater Selection List
* Appendix B - MOSA Systems Engineering Processes and Solution Implementation Metrics
* Appendix C - NDIA MOSA Product Value
* Appendix D NASA SW Reuse Readiness Levels Assessment Tool

Discussions and Selected Deep Dives on Topics of Interest

Backup
* MOSA Success Stories
e Appendix F GATM Acquisition Strategy Use Case 1998 - Present
* Appendix E Navy CANES MOSA Acquistion Strategy 2008 - Present
* Appendix G Army PEO Aviation MOSA Guidance 2021 - Present



MOSA Implementation Iceberg Challenge

Business Approach Technical Approach
Reduced Time to Field Capability Integrated Business Suitable and Effective Mission
JEEERE and Lifecycle Cost and Technical Mission Capability Objective
Approach
— - T —— .
Build for Change: Secure, Responsive, Enterprise Portfolio and Product Baseline - Supporting
Scalable, Modular, Available, and Project Enabling Processes Operational Flexibility and Reduced Support
Affordable Functionality. and Sustainment Cost
| .. " Digital Twin - Supporting Continuous
Optimized Modular Design/ Optimize Competition and Corgn etition Innz\?ationgand Increase
Verified Interfaces /Innovation Opportunities g ' o "
; Interoperability &
) el
5 Identify Enabling Interfaces, Reference N — Allocated Baseline - Supporting Enhanced S
~ Architectures and Open Standards and Enterprise/Program Incremental Technology Change and Reuse o
Acquire Appropriate Data Rights MOSA Requirements Using Rapid, and Agile Development
Develop Functional Architecture/Model Digital Functional Baseline — Esta.b‘lish.es Initial
Traceability & Document Authoritative Engineering system performance specification and
Source of Truth external interface specifications

‘e Henry, V8, 24 Jul 2023 Measure MOSA Implementation Progress and Objective Achievement Measures



SW Reuse Excel
Worksheet

Today's topic is
this outline.

MOSA Implementation
Considerations
(Published through >
NDIA)

Appendices A - K

Appendix Cis in PSM
Product Value

Specification format.

Introduction

* MOSA Seven Step Information Needs

* MOSA Use Case Examples Descriptions
* MOSA References Steve Henry, V8, 24 Jul 2023
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BLUF — Measure MOSA Implementation and "
MOSA Objective Success

Step 1: Begin with The End MOSA Objective in Mind

Step 2: Apply MOSA Tenants to Define the Required Standards, Interfaces, and
Modularity

Step 3: Identify Derived MOSA Implementation Requirements

Step 4: Conduct Program Planning/ Contracting — MOSA Information Needs and
Metrics

Step 5: How to Status of MOSA Implementation (MOSA Metrics)
Step 6: Managing MOSA In Technical Baselines — Information Needs and Metrics

Step 7: Measuring Lifecyle MOSA Benefit Achievement (MOSA Metrics) °



Step 1 — Begin with the End in Mind

MOSA Opportunities

MOSA Objectives

Policy and
Guidance Program
Management

Education
and Training

MOSA
Ecosystem _ Systems

Engineering

Business and Mission
Analysis (IEEE 15288

Contracting

Mission Problem
Statement

DoD Mission Engineering Guide, 2020

DoD MOSA Reference Frameworks in

Defense Acquisition Programs, 2020

What Mission Capabilities and MOSA Benefits do
1951 Sl I ===p Army PEO Aviation MOSA Objectives Exemplar Example

Steve Henry, V8, 24 Jul 2023

we wish to achieve?



https://ac.cto.mil/wp-content/uploads/2020/12/MEG-v40_20201130_shm.pdf
https://ac.cto.mil/wp-content/uploads/2020/06/MOSA-Ref-Frame-May2020.pdf
https://ac.cto.mil/wp-content/uploads/2020/06/MOSA-Ref-Frame-May2020.pdf
https://webstore.iec.ch/publication/85673#:%7E:text=ISO%2FIEC%2FIEEE%2015288%3A2023%20This%20document%20establishes%20a%20common%20framework,their%20system%20elements%2C%20and%20to%20systems%20of%20systems.
https://api.army.mil/e2/c/downloads/2021/07/30/afeaff2d/peo-avn-mosa-infopack-web.pdf

Step 2 - Apply MOSA Tenants to Define the
Required Standards, Interfaces, and Modularity

Enduring Authoritative
Source of Truth (ASOT)

MBSE Based
Collaboration

SFR |

DIGITAL
ENGINEERING
STRATEGY

Business &
Mission Analysis

IEEE 15288.2 Technical Reviews and Audits

Appendix B — Systems Engineering Processes and MOSA MetriCs Collaborate KnOWIedge
Appendix H — Systems Engineering Technical Review Questions Transfer
Steve Henry, V8, 24 Jul 2023



https://standards.ieee.org/ieee/15288.2/5705/
https://ac.cto.mil/digital_engineering/

Step 3 Identify Derived MOSA Implementation Requirements

Open Architecture Technical Approach and Processes

* Adopt an Open Architecture Approach

* Incorporate appropriate considerations for reconfigurability, portability, maintainability,
technology insertion, vendor independence, reusability, scalability, interoperability,
upgradeability, and life cycle supportability

* Document the intended implementation of identified of open standards, interfaces and/or
Technical Reference Frameworks

* Address the means for ensuring adherence or conformance to open standards and open
architectural principles throughout the development process.

* Optimize Architecture Modularity to Support Competition and Change

* Describe in detail proposed system architecture and how it is robust, layered, modular,
adaptable and makes maximum use of existing Government-Off-the-Shelf (GOTS) hardware
and software, Commercial CSCls including Commercial-Off-the-Shelf (COTS) software, COTS
hardware, operating systems, and middleware

* Reduce module coupling and increases module cohesion
* Describe how the level of modularity supports MOSA and Mission Objectives

Appendix A Master MOSA Metrics List, Appendix H, Technical Review Questions

Open System Management Plan, DI-MGMT-82099 Appendix D — Modular Open System Approach (MOSA) Reuse of SW and HW
Use Case



https://www.dau.edu/cop/mosa/DAU%20Sponsored%20Documents/Open%20Systems%20Management%20Plan%20(OSMP)%20DID%20-%20DI-MGMT-82099.pdf

Step 4 - MOSA Business Strategy Implementation

* MOSA Technical and Business Baselines
* MOSA Benefit Measures
* Capability Roadmap

Design Modularity
Interfaces

MOSA Benefit Achievement
Standards Conformance
Release Frequency
Competition Savings
Quality

Test Automation

o Affordability

* MOSA Product Value
Contract

Award
Development

Deployment Proposal

Evaluations

* Approach to Apply MOSA Design Principles
* Modularity of Major Systems Components & Architecture
* Approach for meeting the MOSA Benefit Objectives

Operations
* Delivery and Sustainment of Intellectual Property

* MOSA Objectives/Benefits
* MOSA Incentives

* Intellectual Property
Requirements

* SOO/SOW/QASP

* Technical data

System Availability
Operation Flexibility
Increased Interoperability
Operational Cost Savings
Tech Refresh Frequency

Identify MOSA Implementation
Constraints

Identify Cost Savings Opportunities
Identify Proposal Information Needs

* Total Life Cycle Cost .
* Reliability/Availability

* System Resiliency .
* Technical debt .

* Obsolescence Risks

* Technology refresh Strategy

* Continuous completion strategy
* Mean time to repair

* Mean time to recover/restore

* Opportunities for promoting innovation

Maintenance

Industry
Comments

* Solicit Comments of MOSA Approach
* Assess Industry Interest

Adapted: DAU Acquisition of Services

¢ MOSA Approach Executability
¢ Risks and Opportunities

* Mission Requirements
* MOSA Statutory Requirements
* MOSA Business Requirements

Business &
Mission
Analysis
Market
Research

Stakeholders

Source
Selection

Strate
Draft 9y

RFP
Release .

Appendix J - Methods and Assessment Criteria to Quantitatively Evaluate MOSA .
Appendix K MOSA Enhance Competition Strategy and Metrics

¢ Desired MOSA Benefits

Open Standards/Reference Architectures
Open Technology Opportunities
DoD/Service MOSA Guidance

Modular Capabilities/Functions
Competition Opportunities

Product cycles and Standards
Conformance

* MOSA Business Case

* MOSA Implementation Plan
* MOSA Enabling Environment
* Modularity of the Architecture
* Continuous Competition

* SOO/SOW/QASP/CM

* |P Strategy

* Tech Refresh Strategy

* Reuse Strategy

* Release Frequency

* Supply Chain Resilience

Contract Type

MOSA Incentives

Acquisition/Source Selection Plan
Key Evaluation Criteria and Standards
L&M Criteria

MOSA Implementation Plan


https://www.dau.edu/Lists/Events/Attachments/142/Guidance-SD-5_121818.pdf
https://www.dau.edu/Lists/Events/Attachments/142/Guidance-SD-5_121818.pdf
https://aaf.dau.edu/aaf/services/step5/

Step 4 — IEEE 15288 Project Planning Process

Project-Planning-Processf]
The-project-planning-process-produces-and-coordinates-effective-and-workable-MOSA-implementation-plan-that-meets-both-the-mission-and-
MOSA-cbjectives.-{IEEE-15288)0

MOSA-Information-Needn

* =+ Determine-the-appropriateness-of-MOSA:-by-considering-software:

constraints,-security-requirements,-and-procedures,-availability:
and-cost-of-data-rights,-life-cycle-affordability-and-reliability-of-
widely-supported-and-consensus-based-standards,-as-well-as-
other-relevant-factors-such-as-environmental-constraints-(e.g.,-
temperature,-humidity)-and-Environment,-Safety,-and-
Occupational-Health-(ESOH)-considerations9]

* —+ MOSA-modularity-and-openness-objectives1]

* = What-are-the-MO54A-0bjectives-that-drive-modularity-decisions-to-
support-the-operational-and-lifecycle-needs ™)

* =+ MOSA-resources-and-services-necessary-to-achieve-the-objectives-

are-formally-requested-and-committed9q

* = Plans-forthe-execution-of-the-project-are-activated-and-
maintained9q

* = How-do-MOSA-requirements-with-respect-to-how-they-support-
the-stakeholder's:lifecycle-business-and-technical-objectives 1]

» = External-development-dependencies]

* = Planned-evolution-of-the-major-system-componentsq]

* = What-is-the-Intellectual-Property-Strategy?q

& = Howe|P-and-related-issues-will-be-addressedy]

* = MOSA:-Implementation-Planf]

* = MOSA-implementation-roles,-repsonbilities-and-authoritiesq

* = Approach-to-testing-and-evaluation-for-the-implementation-and-
conformance-to-the-MOSA-requirements-of-the-program4]

* =+ How-do-the-MOSA-requirements-enable-the-different-aspects-of-a-

product-support-strategy-throughout-its-lifecycle?o

Sample-Application-of-Metrics-for-MOSAH
* = MOSA-Product-Value-[Secure,-Responsive,-5calable,-Modular,-
Awvailable,-and-Affordable)
* & Committed-vs-Delivered/Competed"]
o= Modularityq
o — External-Developed-Component-and-Interfacesq]
o= Intellectual-Property]
o= Reuse-Componentsi]
o= Performance/MOSA-Benefitst]
& = Burndown]
o—+ MOSA-implementation-risksq
o= Interface Implementation]
s = Technical-Debtq]
& = Technical-Performance-Measurest]
s = Schedule-Risks-Assessment9]
& = Cost-Risk-Assessment]
e = Critical-Path-Schedule-Margin¥]
& = Cost-Margin-Trendsy
s = Schedule-Margin-Trends-1]
s = Affordability]
o Life-cycle-Cost- Trends9)]
o= Operations-and-Support-{O&5)-Cost-Estimating-Guide"]
o= DOD-COST-ESTIMATING-GUIDE,-V-2.0-2-Feb-202219]
o+ Reuse-Cost-Savings-Trendsf)
o= Costvs-Budget-by-Year:(Disconnects)q
o= Team-Velocityy]

Steve Henry, V8, 24 Jul 2023
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Ste p 4 Product Acquisition Planning — MOSA Integrated Business and Technical Strategy

[ Continuous Innovation Adoption Agility

v ocA Resource Balanced Stakeholder
P rog ra I I l Capability Opportunties _L fkecites & - Agreement
Needs External Desired
Statement \ 4 Dependencies Release
. — , Affordability & Security, & Constraints Gadence
anning |, | | dod |
Backlog
Srioritios Assessment Standards Cost Risk and schedule Risk
l I I Uncertainty Assessment
* * Roadmap Baseline and Customer Approval
MOSA PrOdUCt Value High Level Epic Pe;:::::;ce Basis of Cost Program Contract
° Optimized E pic —> H o':hesis <> solution ¢ Estimates <4 Schedule <P Baseline <« Baseline €49 Baseline
Outcomes vP . & BOM Updates Updates Updates
H Selection
Modularlty ¢ A A A
° i i | I s
Functional Ity/ Human-Centered Enterprise Prioritized Sthe"_‘ Metrics That Matter
Performance Design & Infrastructure, Features & 4 | Certifications
R Technology Evals Features & Outcomes & MOSA
° Dependablllty MOSA Guidance Conformance Performance,
R . Costand
o Securlty I MOSA Implementation Progress Schedule
. Third Party & Operations and Objective Achievements Metrics Reporti
porting
° BUSIneSS Value Innovation |[€—| Performance €¢——Pp MOSAI:sP;;crI:::‘t\:alue <
Opportunities Monitoring
A
Deployment & Training T
Earlly Feedba ck—v
KEY MOSA = R :
1 . Metrics DevSecOps Security, Supplier
. Development Test (DT) E;I;I.ru/a(;!ro)n <_That Matter_’ Implementation Engineering & Performance ‘
Pla Nnni ng Modular Open Systems Approach (MOSA) Support Services
Operational Test (OT) t Operational Suitability & f f T
H H 1 Effectiveness Assessments
nsi r ion 1 DgﬁCIency Retports (DRs) 1
Considerations | Bill of Material (BOM) Continuous Iteratlve Development& Operatlons 1
Steve Henry, V8 Appendix J - Methods and Assessment Criteria to Quantitatively Evaluate MOSA
yl 7

11
24 Jul 2023 Appendix K - MOSA Enhance Competition Strategy and Metrics



Step 5 — Tailor Your Measurement of MOSA Implementation

Continuous Iterative | Digital Engineering Technical Risk Operations and ]
Development Assessments Financial Support Appendix A -

MOSA Product Value (Secure, Responsive, Scalable, Modular, Available, and Affordable)

Automated Test Coverage

Functional Architecture

Technology Readiness

Burndown

Committed vs Delivered/

Completeness and
Volatility (8.1)
Model Traceability (8.2)

Levels

Integration Readiness

Product Size (8.3)

Completed

Cumulative Flow

Cycle Time/Lead Time

Defect Detection

Defect Resolution

Mean Time to Detect
(MTTD) and Mean Time to

Restore (MTTR)
Release or Deployment

Freguency
Team Velocity

Technical Debt

Digital Engineering (DE)

Levels
Reuse Readiness Levels

(NASA)

Manufacturing Readiness

Trend Line Chart

Cost Risk Assessments

Schedule Risk Assessments

Reliability and
Maintainability

Mean time Between

Failures
Operational Availability

Market Share/Revenue

Corrective Maintenance

Anomalies (8.4) Levels Growth
Adaptability and Rework  System Complexity Levels Return on Investment
(8.5) (ROI)

Product Automation (8.6)

Change Failure Rates

Reliability and
Maintainability
Technical Performance
Measures

Profit Margin

Probability of Competition

Time (CMT)

Key Performance

Parameters (KPP)
Change Failure Rates

Lifecycle Cost Trends

(Pgo)
Probability of Win (Pwin)

MOE/MOPS

Competition Effectiveness

Change Failure Rates

Lifecycle Cost Trends

Steve Henry, V8, 24 Jul 2023

Master MOSA
Metrics List

12



Step 6 — Manage Technical Baselines
Align MOSA Implementation With SE Process

Technical Baselines Key Information

* Functional

e System Performance
Specification

e External Interfaces
Specifications/Standards

* Functional Architecture

* Allocated
* |tem Performance Specifications

* Internal Interfaces
Specifications/ Standards

* Physical Architecture

* Production
* |tem Details Specifications
* Physical Architecture
* Technical Architecture

MOSA features are implemented

and verified in the design and
implementation?

* The functional baseline is the required system

STRATEGY

Technical Baseline Purpose

functionality describing functional and interface
characteristics of the overall system, and the verification
required to demonstrate the achievement of those
specified functional characteristics.

The allocated baseline is the configuration items making
up a system, and then how system function and
performance requirements are allocated across lower-
level configuration items (hence the term allocated
baseline).

The product baseline is the documentation describing all
of the necessary functional and physical characteristics of
a configuration item; the selected functional and physical
characteristics designated for production acceptance
testing; and tests necessary for deployment/installation,
operation, support, training, and disposal of the
configuration item.
Steve Henry, V8, 24 Jul 2023

DAU Technical Baselines 5



https://acqnotes.com/acqnote/careerfields/technical-baseline

Step 7 Measure Lifecycle Benetfit Achievements
Swimlane 4 — MOSA Competition Success Measures

MOSA Enhance Competition Overview

Information Needs Information Needs

= Priorties

. .
— System —— | Architectureis) | \%ﬂ‘
::::2::?’,:.‘:2?;?‘ MOSA _DI Miszion Architecture .— . What is neaeded to
Begin? Foundational b Sub-System | 'E achieve the desired
egin: Elements (melilzi — . competition?
Standards |
>| MOEs/ MOPs | Compliance
Revenue/ Profit
Market Alignment |—’ Patential —b‘ IP Strateqy
MOSA e / Frequency of
Acquisition - Competition What is the business
How do we create and | Severabilit L p| Inwestment | Contract
v of Werk Decision/ RO ideeal |
sustain competition? Stra!:egyf f Incentives case for the
Business L. J Government and
Case Madularity/ Integration Industry?
| Severability of — | Readines: Levake Reuse Strategy '_
Design
Compenent —_ ! Cost Risk Assessment
MOSA » Technical Maturity B 1P Ayailakiliny
What is our Build/Buy/ " Lavel OF L v Are we prepared to
- = L3 [ =
technolngy approa:h REI.ISI‘! . " Standards Compliance |— F prncccd f'“_lth the
to achieve Analysis/ : ) Technical Dbt competition at
o S ‘19
competition? Decision J [ schedite Risk Assezaraent acceptable risk?
Reuse Readiness Lavals
/' Material Cost \ ! \
J Material Cost \} | — > / Competition Fraguency. \‘ /% of BOM Components with
MOSA AN S /w4 Davelopmant Cost '} Y Planned Vs Actual {  Adeguate Competition for .}
' R ——— b / Y Technical Refresh /
How do we know the Enhance [\ \ / How do we know the
competition achieved Competition (, Produstion Cost ) 1 J \ competition strategy
the desired benefits? Metrics _— ' _ \ . Al | Dofnilemmin A can be sustained?
T, ’_{ Sl tainmant Coat '-:I —P": % of BOM Value Yo/ Technical Dbt ‘-."’., Adequate Competition for ¢
{ Unitcost Y x / % Competed / %, Backlog Burndown /S Technical Refresh I
, J ', 4 \ 4
-\- MOSA Competition Metrics } MOSA Readiness far Competition Metrics MOSA Competition Information Meeds ‘ Steve Henry, V8, 24 Jul 2023

Appendix K — Modular Open System Approach (MOSA) Enhanced Competition Strategy and Metrics 14



NDIA MOSA Implementation Considerations, Information
Needs and Metrics Use Case Appendices Content

3.1 Appendix A - Master MOSA Metrics List

3.2 Appendix B — Systems Engineering Processes and MOSA Metrics

3.3 Appendix C— MOSA Product Value Specification

3.4 Appendix D - Modular Open System Approach (MOSA) Reuse of SW and HW Use Case
3.4 Appendix D — Criteria-Based Software Reuse Assessment Tool Based on NASA SW Reuse Criteria
3.6 Appendix E — Navy CANES MOSA Acquisition Strategy

3.7 Appendix F — USAF GATM MOSA Acquisition Strategy

3.8 Appendix G — Army PEO Aviation MOSA Guidance

3.9 Appendix H — Systems Engineering Technical Review Questions

3.10 Appendix | — System of Systems Interoperability and Mission Integration

3.11 Appendix J - Methods and Assessment Criteria to Quantitatively Evaluate MOSA
3.12 Appendix K - MOSA Enhance Competition Strategy and Metrics

Steve Henry, V8, 24 Jul 2023 15



Appendix A — Master MOSA Metrics List

MetricH
MOSA-Product-

Product:
Modularity"]
CID-9AH

Value-—Optimized-

Information-Needi
What-value-is-MQOSA-providing-the-
program,-product,-capability,-or-
system?1

Examples-MOSA-Application-of-MeasuresH
Optimized-Modularity:--Modularity-provides-significant-opportunities-for-
continuous-life-cycle-competition-innovation-for-both-the-acquirer-and-supplier-
supply-chain.-Modularity-and-data-and-intellectual-property-fully-support-the-

product-roadmap-evolution-path,-technical-refresh-plans,-and-operational-
reconfiguration-flexibility-and-achieves-desired-MOSA-benefits:q
¢ - Significant-cost-savings-or-avoidance|
o = Life-Cycle-Cost-Reductions]
o = Reuse-cost-saving/avoidance
o - Reduced-Production-Cost¥]
o -* Reduced-Maintenance-Costsf
® = Schedule-reductions
o = Reduced-lead-and-cycle-times"]
o > Faster-release-frequency
¢ > Opportunities-for-technical-upgradesfl
o - Reduced-obsolescencef]
o~ Technical-performance-measuresq
* - Increased-interoperability,-including-system-of-systems-interoperability-and-
mission-integration;-or-other-benefits-during-the-sustainment-phase-of-a-
major-weapon-systemy

MOSA-Product-
Value-—User-
Stakeholder-
Value-Y
CID-9B1H

MOSA-Product-

Stakeholder-:
Valuef
CID-9B2u

Value-—Acquirer-

What-is-the-Value-of-MQOSA-to-the:
stakeholders?d

User:q

¢ = Rapid-on-demand-deployment-frequencyl

¢ > Combat-operational-configuration-flexibility4l

¢ = Increased-interoperability]

¢ = High-system-availability1

* = Increase-readiness-with-increased-cyber-resiliency
* = Lower-operations-and-support-cost

Acquirer:q]

* - Increased-affordability:--Avoid-vendor-lock,-increase-competition,-and-enable-
reuse-(develop-&-certify-once,-deploy-many)-and-reduce-lifecycle-costs."

¢ > Reduce-supply-chain-risk:--Competitive-options,-obsolescence-mitigations,-and-
simplified-logistics-tailYl

16



Appendix B - MOSA Systems Engineering Processes
and Solution Implementation Metrics

Define Mission and MO5A Opportunity Space
Characterize Solution Space Preliminary

Identify Life cycle Concepts

Develop MOSA Problem or Opportunity Statement
Evaluate MOSA Solution Alternatives

Establish MOSA Enabling Enviranment

) 5"?"{?"1“"1 m“.“{hmﬂl debt burndown Identify MOSA Verification Constraints
* Training and Technical Order burndown « Verify MOSA Solution Attributes

= [nstallation Burndown
) * |dentify System Defects
* Installed MOSA Solution Ready for + Establish Verification Traceability

Opsradons LA = Establish Verified Production Baseline
* ldentify Suitability and Transiion
Effectiveness Measures
Validation Criteria
* Validate System and
Document Results
+ Validation Traceabili
Mapping

Validation SVR BT TRR

* Automabed test coverage — Interfaces & Standards
_ * |dentify Integration Constraints
System Availability = Check External and Internal Interfaces

Operation Flexibility  « Establish Integrated System Traceability
Increased Interoperability

Operational Flexibility
Operations Cost

* |dentify Opportunities

* Conduct System Analysis

« Conduct Cost Risk/Affordability
Assessments

* Conduct Schedule Risk Assessments
Obsolescence Risk ) * Asspss Misi.i.nn Effectiveness
« Defect Detection + Malidate MOSA Assumptions and Results

* Defect Resolution Time + Assess Design Alternatives
* Mean Time Between Failures * Define MOSA Design Modularity
* Support Cost * Produce Modular Design Artifacts
Adapled Best Practices for Using Sysiems Engineering Standards * Document Design rationales
(ISONECNEER 15288, \EEE 15488 1. and IEEE 15288 21 o Contracts far «  Define MOSA Externalfinternal Interfaces
Departmant of Defense Acquisition Programs « Establish “IlﬂmtEdﬁéﬂgiﬂW%,%liﬂEZOZS

Reliability/Availability
Maintenance Problem Reports
Logistics Actions & Report

Corrective Maintenance Time

System
Analysis

CDR

Design
Definition

HSF'”F,;’ "f:h“““tp + Implement MOSA Solution
Ay PAFTOIRANCE FATAM S « Measure Progress
Operational Problem Reports « Ensure Quality Implement Stakeholder

PDR

Stakeholder

Meeads

+ Define Stakeholder MOS54 and Mission

Meeds and Requirements

* Characterize Life Cycle Concepts

+ |dentify Critical Performance and
MOSA Success Measures

= Prioritize Mission and MOSA
Requirements

= Establish Requirements Traceability

+ Deyvelop System Description
* Define Systems interfaces,
functions, and boundaries
* MOSA System Requirements
* Define Design Constraints
* Define Critical Performance
Measures
SRR, Establish Configuration Controls
& Traceabllity Mapping
Align Architecture with MOSA Policy, &
Program Cost and Schedule Constraints
Develop/Update System Models
Allocate MOSA Concepts, Characteristics,
Functions, Interfaces and Constraints to
the Architecture
Define Interfaces and System Elements
Develop Architecture Views
Document Verification Requirements
Establish Functional Baseline 17



Appendix B

MOSA Systems Engineering Processes and Solution Implementation Metrics

Portfolio Management Process
The portfolio management process commits the investment of adequate organization funding and resources, and sanctions the
authorities needed to establish selected projects. It performs continued qualification of projects to confirm
they justify, or can be redirected to justify, continued investment. (IEEE 15288)

e What are the supportive requirements; business practices; and technology e Committed vs
development, acquisition, T&E, and product support strategies for effective Delivered/Completed
development of open systems in the portfolio? * Cumulative Flow

e Are the portfolio MOSA projects being implemented in accordance with ° ?m—m‘
established MOSA policies and contract requirements? : Ssszdje R?SIfSASsT:sr;tnent

e What investment(s) are required to effectively implement the MOSA strategy? e Return on Investment (ROI)

e Whatis the cost and schedule of realizing the MOSA investment(s) e Burhdown

e What is the new MOSA opportunity backlog?

o Commonality
o Reuse
o Other...

e What is the current mission and MOSA requirement priorities?

e What is the return on investment for MOSA opportunities?

e What is the status of implementing MOSA interfaces, components, and required
portfolio reference architectures and standards? Steve Henry, V8, 24 Jul 2023 18



https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Committed%20vs%20Completed%20-%20v2-1.docx
https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Committed%20vs%20Completed%20-%20v2-1.docx
https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Cumulative%20Flow%20-%20v2-1.docx
https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Burndown%20-%20v2-1.docx
https://www.gao.gov/assets/710/706933.pdf
https://www.gao.gov/assets/690/687052.pdf
https://www.investopedia.com/articles/basics/10/guide-to-calculating-roi.asp
https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Burndown%20-%20v2-1.docx

Realizing MOSA Product Value |+

MOSA Product Value

Affordability Assessment
Crlterla Exa mple Business Value Operations

Continuous Optimized
Modularity/

Iterative
Openness

1.0-Affordability:--Will-the-system, product,-or-capability, improve-mission ‘needs-and-achieve- Develo pme nt
MOSA -benefits -while - meeting-or-exceeding project-budget-constraints?----Degree-by -which the-
system, product,-or-capability-will improve-the mission-capability-and-yet-stay ‘within-budget-constraints-
using-a-MOSA -approach.--Set-the-value-0-100.-Recommended-as part-of-a-minimal-set-of-attributes.q
Recommended-Stakeholders:-Acquirer;-and-Supplier.y

Appendix Cis in
PSM Product Value
Specfication

format. Digital
Engineering

0-="The-system, ‘product, -or-capability -does not-improve mission needs-and-is not-expected-to-performto-
budget-constraints.--Competition-does not-exist-or-minimal competition-cost-saving-canbe-
achieved. In-planning-or-execution, the program-has-no-cost-or-schedule margin-and-has numerous-
risks.‘Reuse-options-are-limited. -Support-cost/repair-costs exceed-available-budget-and-desired-
cyclerepair-time.y

and Support
50-="The-system, product,-or-capability ‘may-improve -mission needs-but-not-perform-to-budget-ormay- g

perform-to-budget-but not-improve missionneeds.--Competition-opportunities-exist-that-can-lead to- Business and
cost-savings. -Implementation-of MOSA -attributes-and-automation-can-provide-integration-cost-and- Financial
schedule-savings.--Reuse-opportunities-are-available .y

100-="Thesystem, product, -or-capability will improve missionneeds -and-is-expected-to-perform-well-

Functionality /

within-budget-constraints. "MOSA -enables-continuous-competition-for-technology refresh-
numerous-standards-based reuse-opportunities
Information-Needs-and-Measures:¥|
o - Technical -Performance-Measuresf|
o = Performance/MOSA ‘Benefits-Committed vs-Deliveredy Q

o - Schedule-Risks-Assessment

Technical EESECES
. Reuse
Risk
Assessments

Dependability

Appendix C — MOSA Product Value Specification
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Appendix D — Software Reuse Readiness Levels
Assessment Criteria (What are the Program risks?)

Reuse Readiness Level Attributes RRL Attribute Focus

Documentation Information that describes the software asset and how to use it.

Extensibility The ability of the asset to be grown beyond its current context.

Intellectual Property The legal rights for obtaining, using, modifying and distributing the asset.
Modularity The degree of segregation and containment of an asset or components of an asset.

The methodology and technology for assembling and encapsulating the components

Packagin

ging of a software asset.
Portability The independence of an asset from platform-specific technologies
Standards Compliance The adherence of an asset to accepted technology definitions.
Support The amount and type of assistance available to users of the asset.

The degree to which the functionality and applicability of the asset has been
demonstrated.

Adapted: (NASA Reuse Readiness Levels)

Verification and Validation



https://wiki.earthdata.nasa.gov/download/attachments/49446977/RRLs_v1.0.pdf?version=1&modificationDate=1428606889506&api=v2
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Appendix D
Reuse Readiness Level Assessment Tool

RRL Attribute Focus Detailed Reuse Readiness Level Analysis Alternative 1| Alternative 2 | Alternative 3 | Alternative 4
Information that describes the software asset and .
. Documentation 5 5 8 6
how to use it.
The ability of the asset to be grown beyond its Extensibility 5 3 5 >
current context.
The legal rights for obtaining, using, modifying and
distributing the asset. Intellectual Property 5 3 6 7
Th f i i f
e degree of segregation and containment of an Modularity 4 7 3 7
asset or components of an asset.
The methodology and technology for assembling
and encapsulating the components of a software Packaging S 6 4 !
asset.
The mdependenc.:(.e of an asset.from platform- Portability 5 - 5 7
specific technologies
The adherence of an as.s?t. to accepted technology Standards Compliance 3 5 - 2
definitions.
The amount and type of assistance available to Support 2 5 5 -
users of the asset.
The degree to which the functionality and T I
7 6 5 8
applicability of the asset has been demonstrated. fericatiogiapdiaidayer 1




MOSA Metrics Discussions

Questions?

SW Reuse Excel
Worksheet

Today's topic is
this outline.

MQOSA Implementation
Considerations
(Published through >
NDIA)

Appendices A - K
AppendixC isin PSM

Product Value
Specification format.

Introduction

* MOSA Seven Step Information Needs
+ MOSA Use Case Examples Descriptions
* MOSA References

Steve Henry, V8, 24 Jul 2023
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Navigation Satellites Communication
i Satellite

SRR GLONASS
Salelite

SCI Networks
CENTRIXS-M

CANES

VIXS
SubLAN

ADNS

Navy CANES USAF GATM Army PEO Aviation

MOSA Program Successes

Appendix E Navy CANES MOSA Acquistion Strategy
Appendix F GATM Acquisition Strategy (In Backup)
Appendix G Army PEO Aviation MOSA Guidance
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Appendix E
Navy CANES MOSA Acquisition Strategy 2007/

* Adapt to evolving requirements and threats as identified by the Government

* Enhance interoperability and the ability to integrate new capabilities without redesign of entire systems or
large portions

* Accelerate transition from science and technology into acquisition and deployment;

* Facilitate systems reconfiguration and integration

* Reduce the development cycle time and total life-cycle cost

* Plans for integrating the systems both internally and with external systems (System of Systems)
* Provide a means for ensuring conformance to open standards and profiles

* Develop a technical approach that ensures having access to mature as well as the latest technologies by
establishing a robust, modular, and evolving architecture based on open standards.

* Develop a strategy for maintaining the currency of technology (e.g., through COTS or reusable NDI
insertion, technology refresh strategies

* Maintain continued access to cutting edge technologies and products from multiple suppliers; and

* Mitigate the risks associated with reliance on a single source of supply over the life of the system, to
include, but be not limited to, technology obsolescence and dependence on proprietary or vendor-unique
technology.
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Navy CANE MOSA Benefit Evolution

CANES 2012 MOSA Baseline FY 22 CANES MOSA Objectives | femeee
Maximize Competition: CANES strategy maximizes [E—e
competition throughout program’s lifecycle r Users

Open Standards: CANES specifications promote further

competition
CANES MOSA Strategy: CANES Life-Cycle Support Continued
Approach MOSA Benefits

* Modular Open System Approach (MOSA) Open
Systems Architecture Requirements

R Intelligence g i b IBI;SII‘IBS.S
LiLLBB Information @ © e ) ‘nformation

* Reference Architecture: The CANES system
developed in accordance with the NESI
Implementation Framework

e Standards Conformance: Validated development

* Provide a secure afloat network required for
Naval and Joint Operations

* Consolidate and reduce the number of afloat
networks through the use of Common

the program in compliance with NESI standards Computing Environment and mature cross
and mission capabilities domain Technologies
* Intellectual Property: Secured full data rights. » Reduce the infrastructure footprint and
associated Logistics, Sustainment, and Training

Costs

] T * Increase reliability, security, interoperability and
governance, testing, processes, and tools to application developers. application hosting to meet current and

CANES Application Integration effort provides common software

. oo projected Warfighter requirements
Appendix E Navy CANES MOSA Acquistion Strategy 26



Appendix E
Navy CANES MOSA Acquisition Strategy 2022

* Upgrade cybersecurity, command and control, communications and intelligence systems afloat, and
by replacing unaffordable and obsolete networks.

* Provide a secure afloat network required for Naval and Joint Operations

* Consolidate and reduce the number of afloat networks through the use of Common Computing
Environment and mature cross domain Technologies

* Reduce the infrastructure footprint and associated Logistics, Sustainment, and Training Costs
* Increase reliability, security, interoperability and application hosting to meet current and
projected Warfighter requirements
e CANES P-40 Exhibit FY 2021, OPN_BA2 BOOK - MOSA Product Value
* Deploy to the Fleet as quickly as possible to mitigate cyber security threats (Responsiveness)

» Keep pace with increased computing requirements for hosted applications (Scalability)
* Remove End of Life (EOL) (Dependability and Security)

The 2022 CANES Initiative Is Reaping MOSA Benefits

from the Original MOSA Implementation


https://www.secnav.navy.mil/fmc/fmb/Documents/21pres/OPN_BA2_BOOK.pdf
https://psmsc.com/Downloads/CIDProducts/CID%20Measurement%20Specs/CID%20Measurement%20Spec%20Product%20Value%20-%20v2-1.docx

PEO Aviation Governance and Management

UNCLASSIFIED

MOSA Governance and Management

= PEO Aviation established a MOSA
Transformation Office (TO), which
reports to the PEO/ DPEO. The TO
Is responsible for, and has authority
over, the MOSA mission. In addition
to establishing goals and roadmaps
and performing routine assessments
against those goals, until MOSA
is a PEO Aviation standard practice,
the MOSA TO will provide MOSA
implementation assistance to
the PMs.

The MOSA TO manages the
coordination of multiple working
groups to develop & maintain the
various MOSA policy and modeling
products (e.g. Enterprise
Architecture Framework and the
Reference Architecture).

Conformance with Reference
Architecture and established policy
will be reviewed and enforced
through Quarterly Reviews and
Working Groups.

i Eecutive decision-making authority 1

MY, rq.‘r"u".,l'-r-'ru.:'nl ance

' hsnape doy -lo-day efforts |

Dewelop & oversee policy, provide |
guidance, training. took, support

‘ Strategic planning /Rosdmap

ﬂ. Invlegrafion and alignment |
ParbCipation wilh slandards bodies |

z Reviews of Program, réguirements, '
focwmenbafion, contracks

Srandards &
architecture

appdicaticen

n Teeik o BACYSA Corrlew i e = =
@ Faciiate certification reuse

) FProvide MOSAritical 3fw took
B Suppaort a digilal ernanonimand |

._'!- raness cae ard budset
SUpOrt

.-H. i & mamtain 3 Framewndi,
Rederence Archilecbuee &
determine applicable siandarcs

@ Orive MOSAfocused &

sireambined contract sugppet

. Support Team, inchades Suppart to PAls L Collaborction, Communication and Matioging | @ starcholter Manigement

[Dewilop B shane bty mesiages)

PEQO Aviation is committing full dedicated staff & necessary POC’s
from other organizations beginning in FY21. The TO plans to endure
a few years, after which its processes, procedures, policy, &
authorities will be absolved back into other areas of the PEO. MOSA
will become centric to how PEO Aviation does business without an
additional substantial staff, management, or oversight element.

DISTRIBUTION STATEMENT 4A: Approved for Public Releass; Distribution ks Unbimited

PEO Aviation MOSA Implementation Guide Skinny
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https://api.army.mil/e2/c/downloads/2021/08/17/8857ac93/peo-implementation-guide-skinny.pdf

PEO Aviation MOSA Definitions and Benefit Objectives

- Definition and Objectives

UNCLASSIFIED

« With the Goal of Being More Effective, More Efficient and More Credible to Industry, PEO
Aviation Defines MOSA as Follows:

With Respect to All PEO Aviation Acquisition Programs (Future and Enduring Fleets),
MOSA is an Integrated Business and Technical Strategy —

a) employing a modular design and system architecture for platform specific hardware and
software interfaces allowing components to be added incrementally, removed, or
replaced (severable modules);

i. seeking maximum re-use of common hardware & software modules, tools, and support
equipment between aircraft of different Mission-Design-Series

li. standardizing processes to design, develop, deliver, support, and sustain hardware and
software solutions, especially those intended to be common

b) verifying adherence to tiered standards set forth by the PEO Aviation MOSA
Transformation Office and widely supported consensus-based standards;

c) using a system architecture that allows severable major system components at the
appropriate level to accomplish PEO Aviation MOSA Objectives
i. Improved Lifecycle Affordability
ii. Increased Readiness
iii. Enhanced Capabilities
iv. Reduced Schedule pressure
V. Reduced Supply Chain Risk

« Example Decompositions of These Objectives Are Provided in the Implementation Guide

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is Unlimited 5

PEO Aviation MOSA Implementation Guide Skinny



https://api.army.mil/e2/c/downloads/2021/08/17/8857ac93/peo-implementation-guide-skinny.pdf

Step 7 Measure Lifecycle Benefit Achievements
(Measure MOSA Success Against the Objectives Chosen in Step 1)

NDIA Example (Not PEO Aviation) Mapping of Canidate Metrics to Army PEO Aviation MOSA Objectives

Improved Live Cycle
Affordability

Increased Readiness

Enhanced
Capabilities

Reduced Schedule
Pressure

Reduced Supply
Chain Risk

Life Cycle Cost Trends

Material Cost Trends

Unit Cost Trends

Touch Labor Trends
Competition Effectiveness
Cost Risk Assessments

Reliability &
Maintainability

Cost Risk Assessments

Reuse Readiness Level

Reliability &
Maintainability
Operational Availability
Change Rate Failure
MOEs/MOPs

Defect Detection

Defect Resolution

Steve Henry, V8, 24 Jul 2023

MOSA Product Value

Competition Frequency

Opportunity Pipeline
Investment Trends
Return on Investment
Budget Trends

Key Performance
Parameters )KPPS)
MOEs/MOPs

Reuse Readiness Levels

Technical Debt

Lead Time

Cycle Time

Release Frequency

Team Velocity
Automated test Coverage

Defect Detection

Defect Resolution

Schedule Risk
Assessments

Mean Time to Detect/
Restore

Functional Architecture
Completeness and
Volatility (8.1)

Model Traceability (8.2)
Committed vs Delivered

Release Frequency

TRL/IRL/MRL

Reuse Readiness Levels
System Complexity Levels
Change Failure Rate

Automated test CoveraggeO



7 Step MOSA pre-award/
. . User
Acquirer/Supplier Contract Change
. I l
Implementation Begin With the Endin
Acquirer/Supplier MOSA Benefit » Mind ' User MOSA Benefit Focus
> Focus — bt Mlssmn.and MOS_A Benefits do we Rapid Fielding of Suitable and Effective Mission ]
Reduced Time to Fielding High Quality Wish to Achieve? Capability and Increased Interoperability
Capability and Lower Lifecycle Cost Priorities —
Priorities
T . ) 2.Apply MOSA Tenants . . . . .
Digital Engineering Rl What standards, reference architectures, N Digital Engineering MOSA Baseline
Development Environment interfaces, and modularity are required? Management — Sustained Knowledge
Authoritative Source of Truth
3. Identify I_)erwed MOSA e ey
Stakeholder Product Build for Change: Secure, Responsive, Requ"ements Establishes Initial system performance
| S Y Scalable, Modular, Available, and < Suppliers What are the derived MOSA requirements specification and external interface
Value Affordable Functionality. MOSA needed to achieve the MOSA Benefits and System specifications
Implementation deliver the mission capability? Performance Deployment
Contract Specification Release
Commitments Allocated Baseline - Frequency
4. Conduct Program :
Competition & Cost Continuous Iterative Development E— p g L Supporting Enhanced Increment.al
R N B it Comimems RRsvETen amnd PIannlng Maintain Technology Change and Reuse Using
Savings Competition for Technical Refresh What is our plan and acquisition strategy RSl E]] Rapid, and Agile Development Item
for achieving the MOSA Benefits and Control Performance
deliver the mission capability? Specification
— . Development Baseline -
Sl L BE T T Supporting Continuous Competition
Optlmlzed MOdUIarlty ST D 11 [T T30 PrOg am Execution . novation, and Increase Interoperabilit;
Conformance Item Detailed
5. Status MOSA :eer;,mif_'ce
. ecification H
' . Implementation P Product quelme -
fldentlfy En:!almg Interfa;es, How are we progressing against our plans . IS:Jpg;?Ing d Reduced
Standards & IP Reference Arc |tect}|res an 0|?en BR on our MOSA and Mission capabilities, Operational Flexibi |ty and Reduce FCA/PCA
Standards and Acq.ulre Appropriate . TechnicallBaselinesiandlBusiness pport and Sustainment Co
Data Rights Baseline - Objectives
Implementation MOSA Implementation Metrics
Activities M ' Fofrasl]
T F 3.IVlanage lechnica
MOSA and Mission Develop Functional Architecture/ Baselines
Requirements ———>f Model Traceability & Document g < Stakeholder MOSA Produce Value
oA Authoritative Source of Truth . Sl )
Traceablllty implemented and verified in the design
and implementation?
i 7. Measure Life Cycle . .
Contmuo:u)s Prori sstl mlslrovement atnd MO5A Benefit AchievenY\ent Build for Change: Secure, Responsive,
Ppo nity vianagemen Program .
Are we achieving and sustaining the Reviews Scalable' MOdUIar’ Avallable' and
Steve Henry, V8 MOSA benefits during the product Affordable Functionality.
/ / lifecycle
24 Jul 2023 L MOSA Benefit Achievement Metrics
|




GATM Air Force Scientific Advisory Board
Finding — Cost Avoidance Benefit

* Architecture selection based on reducing the costs of designing and installing
modifications instead of minimizing initial installation costs can significantly
reduce life-cycle costs

* |If the Air Force invests in installing an open architecture, it will save on
modification installation and integration costs

e Current industry results show a 30 percent to 40 percent reduction of installation and
integration costs for open modular systems.

* Current estimates have the integration costs at 10 to 20 times the hardware costs for
federated systems.

* SPDs must reexamine their modification programs to leverage the synergism of
combining requirements to implement the individual Global Access, Navigation,
and Safety program to minimize platform downtime and cost.

* Installing combined systems and an open modular architecture can decrease Future
modifications costs by 30 percent or more and pay back the investment in 4 years

Appendix F — USAF GATM MOSA Acquisition Strategy

USAF Scientific Advisory Board Findings, Report on Global Air
Navigations, Volume 2, Detailed Findings, SAB-TR97-02, Sep 1998 KC-135 GATM Program Offices Best Practices The Future of Mobility Avionics | Collins Aerospace



https://apps.dtic.mil/sti/pdfs/ADA367419.pdf
https://apps.dtic.mil/sti/pdfs/ADA367419.pdf
https://www.dau.edu/library/defense-atl/DATLFiles/2004_05_06/alf-mj04.pdf

GATM Air Force Scientific Advisory Board Finding —
Open Integrated Modular Architecture Benefits

* Civilian design and implementation for nonmilitary-unique requirements; share initial
and change development costs with civilian air fleets

* Proven Open standards and continuous competition for components
* Planned product software upgrades to support CNS/ATM evolution and product support
* Air Force compliance and conformance to CNS/ATM requirements

 Modular and open architecture for new systems when supported by life-cycle cost
estimates;

* Lower regression cost for certification or flight qualification releases

* Hardware (card) updates or replacements to upgrade technology (for modular systems)
* Replace low-MTBF parts or obsolescent components with new technology
* Reduce depot infrastructure but increase initial integration and installation costs
* Decrease overall integration and installation costs for modifications

* Reliability, maintainability, and availability savings from avionics modernization to fund
other parts of Global Access, Navigation, and Safety

* Squadron O&M potentially reduced by 25 percent or more

USAF Scientific Advisory Board Findings, Report on Global Air
Navigations, Volume 2, Detailed Findings, SAB-TR97-02, Sep 1998



https://apps.dtic.mil/sti/pdfs/ADA367419.pdf
https://apps.dtic.mil/sti/pdfs/ADA367419.pdf

Mission Engineering

GATM Use Case

Communications
*  More direct and efficient air -ground linkages
*  Improved data handling
*  Reduced channel congestion
*  Reduced communications errors
* Interoperability across applications
*  Reduced workload

Enterprise
Architecture and
Objectives

Navigation

* High-integrity, high-reliability, all-weather navigation
services worldwide

* Improved four-dimensional navigation accuracy

* Cost savings from reduction or non -implementation
of ground based navigation aids

* Betterairport and runway utilization

* Provision of non -precision approach/precision
approach (NPA/PA) capabilities at presently non -
equipped airports

* Reduced pilot workload

Determine
MOSA Based
Implementation
Strategy

A

Surveillance
*  Reduced errorin position reports
*  Surveillance in non -radar airspace
*  Costsavings
*  Higher degree of controller responsiveness to flight
profile changes
*  Conformance monitoring
*  Improved emergency assistance

Governance
Standards &
Reference
Architectures

* MOSA Benefits

MOSA Based Acquisition Strategy

\ 4

*  Integrated Technical and Business Lifecyle Strategy to
Rapidly Deliver/Sustain Mission and MOSA Benefits

Program Office managed integration
Single focal point for procurement of GATM
Group B and sustainment

Quantity buys and discounts

Single supply chain with multiple vendors
Single USAF accreditation organization
Consolidated GATM expertise

Enable commonality across platforms
Available to all DoD

Increase Interoperability

*  MOSA GATM ID/IQ Contracts

Multiple Selections/ Increased Competition to
lower cost

Enable Rapid Replacement (24 hour turn)
Extended Warranty Lower Support Cost
Facilitate Tech Refresh and Product Evolution
Conformance to Open Standards Conformance

. Provide Governance

Enterprise level configuration control visibility
GATM IDE/Web Digital Environment for
ordering and exchange of technical information
Free Technical Support

Published GATM Accreditation Process
Integrated Enterprise level POM Support
Integration Source Selection Support

*  Key Objectives

Meet CNS/ATM Requirements

Rapid delivery and Refresh timelines
Competition and Lifecycle cost savings
Improved Interoperability and commonality
County Acceptance of GATM Certification

Global Air Traffic Management (GATM) MOSA Strategy Implementation and Evolution

USAF Scientific Advisory Board Findings, Report on Global Air
Navigations, Volume 2, Detailed Findings, SAB-TR97-02, Sep 1998

0305099F Global Air Traffic Management

(GATM), RD2 — February 2000

0305099F Global Air Traffic

0305099F Global Air Traffic

Management (GATM), RD-2, Feb 2015

Appendix F

Steve Henry, VS,
24 Jul 2023

Management (GATM), RD-2, May 2021



https://apps.dtic.mil/sti/pdfs/ADA367419.pdf
https://apps.dtic.mil/sti/pdfs/ADA367419.pdf
https://apps.dtic.mil/descriptivesum/Y2001/AirForce/stamped/0305099F.pdf
https://apps.dtic.mil/descriptivesum/Y2001/AirForce/stamped/0305099F.pdf
https://www.globalsecurity.org/military/library/budget/fy2016/usaf-peds/0305099f_7_pb_2016.pdf
https://www.globalsecurity.org/military/library/budget/fy2016/usaf-peds/0305099f_7_pb_2016.pdf
https://www.saffm.hq.af.mil/Portals/84/documents/FY22/RDTE_/FY22%20DAF%20J-Book%20-%203600%20-%20AF%20RDT%20and%20E%20Vol%20IIIb.pdf?ver=S9SKh3xoU8pL2_eLnAvaLg%3d%3d
https://www.saffm.hq.af.mil/Portals/84/documents/FY22/RDTE_/FY22%20DAF%20J-Book%20-%203600%20-%20AF%20RDT%20and%20E%20Vol%20IIIb.pdf?ver=S9SKh3xoU8pL2_eLnAvaLg%3d%3d

Appendix F GATM Acquisition Strategy
GATM Stakeholder MOSA Success Metrics

GATM Program Office | Aircraft Program Office Major Command

GATM Acquisition Capability Time

Lines

* Cycle Time (Time from RFP Release to Contract
Award) = component availability

* Competition Frequency Planned vs Actual

Competition Cost Savings

* Component Unit Pricing Catalog versus IDIQ Bid

Prices

Component Unit Pricing Trends over time
Component Repair Cost

Quantity Buy Savings

Integration Competition Cost Savings

& @ @ @&

Speed of Delivery

* Delivery Time vs Contract
* Mean Time to Repair and Return
* Surge Repair Delivery Times

Aircraft Conformance to GATM

Standards

* USAF GATM Conformance Requirements
* Component Standards Conformance

*  Ajrcraft GATM Conformance burn down

Aircraft GATM Integration/

Deployment Timelines
*  On time GATM Component Delivery vs need
* Aircraft GATM Integration Cycle Times

Aircraft GATM equipage cost
» Aircraft Integration Cost Funding Shortfalls
* Integration Competition Cost Savings
* Integration Cost Avoidance
+  GATM Component Unit Pricing Trends over
time
» GATM Component Repair Cost

Speed of Delivery

» Average GATM Component Delivery time from
time of order
= Aircraft GATM Modification Cycle Time Trends

Aircraft Conformance to GATM
Standards

» Aircraft GATM Conformance burn down
* Aircraft Safety Standards Conformance
=  System Suitability and Effectiveness Measures

Aircraft GATM Deployment

Timelines
« GATM Equipage % by Fleet Burndown
* Denied Airspace Access Backlog

Total GATM Program Cost

* Aircraft Integration Cost vs Committed
« Sustainment Cost Reductions
* Mean Time Between Failures
* Mean Time to Repair
* GATM Competition Cost Savings
* Commonality Across Platforms

* Lifecycle Cost

Speed of Delivery
« Aircraft GATM Equipage vs Need Timelines
* Mean Time to Repair and Return

Aircraft Conformance to GATM
Standards

* Airspace Access Standards Conformance
* Mission Limitations Burndown

Appendix F

Steve Henry,
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*  Operations That Can Be Executed vs Committed 3°



Appendix D - Modular Open System Approach
Enhance HW- SW Reuse What are the Hardware Reuse

Executable Intellectual Coca Opportunities and Associated

Programs Property e T Documentation/

Data/Models MOSA BenEfitS?

e Common Parts Quantity Buys

* Fewer Parts — Design for Assembly
«  Common Parts Smaller Logistics

"\ Footprint
[ J
- &
- 4 . Specialty Engineering Models
\ Modular Reusable ¥ .
- W — - Software — T
e ws Product
= Components -. Support
o Models
Knowledge | \ Software Smri i}r
& Experience 7 Requirements S @ o T A
& L] Models |
L \
EXPLAIEHGE —
T EMOWILEIDSME
5 Sﬂﬂmlﬂ' Verificatio |
# Test Data & - Architectural Patterns Validation Mode | \”/
Test Plans ' Key: Data dumsp
Designs & Final Technical Report SERC-2022-TR-00%;

Steve Henry, V8, 24 Jul 2023 Architectures



Appendix D - Reuse Readiness Level Score Card
Detailed Scoring Example

Reuse Readiness Attribute Resue Readiness Atttribute Defnition

Documentation

Information that describes the software asset
and how to use it.

MOSA Benefit:

Documentation enables potential adopters to
determine whether the software addresses the
need and informs adopters how to utilize the
software and reduce the risks and costs of reuse.

Documentation includes descriptions of interfaces
and capabilities, information about the execution
environment, and instructions for the consumer on
the purpose of the asset and on ways in can be
reused.

Documentation also describes plans for
subsequent releases and future development.

Little or no internal or external
documentation available

Partially to fully commented
source code available

Basic external documentation for
sophisticated users available

Source code is available, with little
or no useful internal or external
documentation

Source code is available and
fully commented, but no other
documentation is provided

For example, a README file, a *man”
page, or command line usage
examples

It may be challenging for a good
programmer to determine how to
reuse the software

This type of documentation would be
sufficient for a sophisticated user to
figure out how to use the software,

but probably not a general user.




Reuse Readiness Levels
Detailed Criteria by Level by Attribute & MOSA Benefit

Reuse Readiness Attribute

Documentation

Resue Readiness Atttribute Defnition

Information that describes the software asset
and how to use it.

MOSA Benefit:

Documentation enables potential adopters to
determine whether the software addresses the
need and informs adopters how to utilize the
software and reduce the risks and costs of reuse.

Documentation includes descriptions of interfaces
and capabilities, information about the execution
environment, and instructions for the consumer on
the purpose of the asset and on ways in can be
reused.

Documentation also describes plans for
subsequent releases and future development.

Little or no internal or external
documentation available

Partially to fully commented
source code available

Basic external documentation for
sophisticated users available

Reference manual available

User manual available

Tutorials available

Interface guide available

Exte

quide and/or
guide available

Documentation on design,
customization, testing, use, and reuse
is available

Source code is available, with little
or no useful intemnal or external

Source code is available and
fully commented, but no other
ion is provided

For example, a README file, a ‘man’|
page, or command line usage
examples

Reference manual provides complete documentation on
use of the software, but may not be easily approached
or accessed by general users

User manual allows a ‘normal” or general
user to understand how to use and possibly
customize aspects of the software

Step-by-step walkthroughs of how
the software is customized and used
in various scenarios, demos, etc

Documentation describes how to customize and
interface the software with other software,

programmatic interfaces, APIs, etc., so that it can

more easily be embedded in a larger system.

The extension guide provides information on
how to customize and add to the software,
add plugins and the like, use internal
programming ‘languages’”, etc

An extension guide provides
information on how to customize and
add to the software, add plugins and

the like, use intemal programming

“languages”, etc

It may be challenging for a good
programmer to determine how to
reuse the software

This type of documentation would be
sufficient for a sophisticated user to
figure out how to use the software,
but probably not a general user.

relevant to ization is
available.

Some

Available training makes it very easy
to understand/teach the software and
use it in a new project

The design/developers guide provides a
description of intemals, design
dc ion, internal ion, etc
that is sufficient for someone “skilled in the
art” to contribute to the development of the
software or take over maintenance of the
software.

A design/developers guide provides a
description of internals, design
documentation, internal
documentation, etc. that is sufficient
for someone “skilled in the art” or third
party to contribute to the development
of the software or take over
maintenance of the software

Extensibility

The ability of the asset to be grown beyond its
current context.

MOSA Benefit:

The implementation takes into consideration future
growth and ease of extending function.

A measure of the ability to extend a system and the
level of effort required to implement the extension.

Extensions, or expandability, can apply to re-
engineering or during runtime.

Extensibility is an important dimension to be able to
incorporate an asset and add to or modify its
functionality.

No ability to extend or modify
program behavior

Partially to fully commented
source code available

Extending the software is difficult,
even for application contexts similar
to the original application domain.

Some extensibility is possible through configuration
changes and/or moderate software modification.

Consideration for future extensibility designed
into the system for a moderate range of
application contexts; extensibility approach
defined and at least partially documented

Designed to allow extensibility
across a moderate to broad range of
application contexts, provides many

points of extensibility, and a
thorough and detailed extensibility
plan exists

Demonstrated to be extensible by an external
development team in a similar context

Demonstrated extensibility on an external

program, clear approach for modifying and

extending features across a broad range of
application domains

Demonstrated extensibility in multiple
scenarios, provides specific
documentation and features to build
extensions which are used across a
range of domains by multiple user
groups

Source code is not available;
execution parameters cannot be
changed

Source code is available and
fully commented, but no other
documentation is provided

Minimal consideration to extensibility
is included in the design, through use
of methods such as object-oriented
design or other tools which provide
logical cohesion

Consideration to extensibility to some range of
application contexts is included in the design though
means such as:

- Use of configuration files
- Isolation of configuration parameters and constants in
clearly identified sections of source code (distinct from
logic and display code)

- Some documentation of the effects of changes to
these parameters and the allowed values for these
parameters
- Effective use of programming practices designed to
enable reuse, such as object oriented design.

The procedures for extending the software are
defined, whether by source code modification
(e.g., object-oriented design) or through the
provision of some type of extension
functionality (e.g., callback hooks or scripting
capabilities).

The extensibility capability for the
software is well defined, sufficient to
enable an experienced developer
generally familiar with the project to
extend the software.

The software has been extended and applied to a

similar application context to the original

The software has been extended by at least
one group of users outside the original
development group using existing
documentation and with no assistance from
the original development team

The software is regularly extended
externally by users across multiple
applications using available
documentation

Itis not possible to extend the
functionality of the software, even for|
application contexts similar to the
original application domain

It may be challenging for a good
programmer to determine how to
reuse the software

Where source code is available, the
software has some structure, but may
have a high number of independent
logical paths, minimal comments and
documentation, and/or a low degree
of cohesion.

Where source code modification is part of the
extension plan, the software is well-
structured, has a moderate to high level of
cohesion, and has configuration elements
clearly separated from logic and display
elements. Intemnal and extemal
documentation are sufficient to allow an
experienced programmer to understand

program flow and logic with moderate effort.

Documentation should include clear
information about the range of
application contexts to which the
software can be extended as well as
potential limitations on expansion.

This extension may have been done by an

external team using extension documentation, by
may hawe inwolved substantial assistance from the

original development team members

There may be a library and/or digital
engineering artifacts available of user-
generated content for extensions




Appendix D — Software Reuse Selection Process

Explore reuse opportunities from
customers and supply chain

Id entify candidate(s) Is reuse software function
functionally for reuse available?

Reuse Selection Criteria and Risk Assessments
Applicability — m eets requirement
Hardware fSoftware com patibility
Architecture compliance
Interface compatibility
Need to modify
Complexity
Maintainability
Support
Availability Timeline
Reuse history
Experience with reuse software
Documentation
Software quality
Software defects & technical debt
Relationship with reuse software provider
Reuse integration schedule
Reuse effort sizing
DETERI T
Security concerns
Testability
Technology readiness
Openness and standards compliance

Search in-house repositories

Complete criteria based
> Develop Code selection & risk
assessments

Do any of the reuse candidates
meet the selection criteria

Customer Acceptance

Garner customer and/or
¥ assess customer
accpetance

Choose best reuse Run reuse candidates in
canidate{s) (El]

Yes

Adapted: Recommendations for

Managing Software Reuse, MITRE, 2009
Steve Henry, V8, 24 Jul 2023 39

Process Complete
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