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objectives

Alntroducea new conceptin systemsevelopmentcalled |
AdaptiveEngineerindAE) that encompasseall bestpracticesof
Its predecessorgplusmore.

Alntroducethe foundationalSystem<£Engineerinduildingblocks
AEembracesits hierarchyof experienceand somenew
competenciesieededto adapt.

ADescribevhat AEaddsto the systemsdevelopmentequation

ANewArchitectureFrameworkfor Datain Motion
AMissionExperiencéMX)
AArtificial Intelligence(Al)

ASuggestdeason a WayForward
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ENGINEERING SNSIISLS

MODELBASED

» » DIGITAL » MISSION - ADAPTIVE
ENGINEERING ENGINEERING ENGINEERING ENGINEERING

Ingefined

Adaptive Engineering(AE), enhanced by generative Al and datain-

motion concepts,is an al
that amalgamatesand

-encompassingystemsdevelopmentprocess
puilds upon established methodologies and

processeslt addressedlistinct project phases,dynamicallyadaptsto

evolvingrequirements,leansheavilyon Userfeedback,and optimizes
everyphaseof aproject'slifecycle
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adaptivé&ngineerirgyolution

Systems Engineering
Structured Development Process
Detailed Requirement Analysis
Defined Verification Process
* Rigorous Verification & Validation
* Comprehensive Documentation
* System Lifecycle Management

4

Mission Engineering
Mission-Centric Focus
Enhanced User Engagement
Accurate Mission Simulations
Interoperability Evaluation
Realistic Operational Context
Effective Mission Achievement

Model-Based Systems
Engineering (MBSE)

* Comprehensive System Visualization

* Facilitates Interdisciplinary Collaboration
* Simplifies Complex System Design

* Ensures Requirement Traceability

* Speeds Up Development Lifecycle

* Promotes High-Quality System Outcomes

Adaptive Engineering
* Flexible Engineering Methodology Selection
Includes All Previous Engineering Model Benefits
* Fosters Use of Engineering Best Practices
* Continuous User Involvement
* Creates Mission Experience (MX) Visualizations
* Introduces Use of Artificial Intelligence

Digital Engineering
* Digital Requirements Traceability
* Virtual System Modeling
* Creation of a Digital Twin
* Accurate Simulation Capabilities
* Enhanced Design Visualization
* Real-Time System Monitoring
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As each of these methodologies
were successivelyntroducedto the
engineeringcommunity over time,
they added specific features and
processes to help facilitate the
developmentof complex hardware
andsoftwaresystems.




Systemengineering v o

System Validation Plan
ys ............................... System

Validation

System

System level . Ve”f' e tlon Plan ....... System

Requirements Verification
Sub-System

Verification Plan
Sub-System '\ S ARRERERRR b

Requirements
(High level Design)

Subsystem

Verification
Component

Verification
Procedure
Component \ViEES Component

Detailed Design Verification

Traceability

Implementation Hardware & Software
(CODING & TEST)

Time
Approved for Public Release



MissioEngineering M o

Visualization, Virtualization & Valuation

Mission Engineering
Management Plan
{Includes Systems & Digital Engineering Plans
Architectures, Metrics & Analytic Methods)

Mission Threads
{Models, Data,
Arcitectures,
Analystics & Tools)

Mission Metrics
(Measures
of Success,
Effectiveness,
& Performance)

Mission
Scenarios

& Vignettes
(UX, XR, MS&A,
Design Thinking)

Mission
Methodology
& Timeframe
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Mission Need

& Threats
(Identified & Defined)

Concept of

Operations
{CONOPS)

System

System Level Verification Plan

Requirements

& Prototyping Sub-System

Verification Plan

Sub-System

Requirements

(High Level Design)
Component

Verification

Component Procedure

Detailed & Final

System Validation Plan

System

Production & Fielding
{Includes Operations, Maintenance,
Logistics & Tralning Plans & Support)

Validation

Verification
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Verification N

Best Practices Traceability

Manufacture Hardware & Software

(Coding & Test)
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Sustainment

(ECPs, SLEPS,

Data Analytics,
Tech Refresh)

Risk
Management

(Tech Refresh,
Upgrade, Cannibalize)

Retirement or
Replacement
Planning

Transition to
Replacement
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Retirement,
Reclaimation
or Reuse

The Mission Engineering *M"

by Vinny DiGirolamao 2022

22UI|ISAY R YSIY ‘SSeuIpesy



4 Missiofengineeriigoadmaps

Visualization, Virtualization & Valuation

Roadmap to Requirements
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Mission Engineering
‘anagement Pla~
wns & Digital Ex
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System Validation Plan
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Mission Characterization, Data & Metrics
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Manufacture Hardware & Software Ret
(Coding & Test) or K
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adaptivengineerin@g a o
A PreservesSystem$Engineeringt + €
A Incorporatesall MissionEngineering

e TiMIG- - - - -

Manufacture Hardware & Software

{ngineering Plans, Architeciures,

Matrica & Anelyile Methada)
of Diverse Engineering

Methodologies & Best Practices
throughout a Systems’'s Lifecycle
for Optimal Results
Risk Management
{Tech Refresh,
Upgrade, Cannibalize)

& Drata Analytics)

5 e § Sween 6““* COnceptS
/.4 s %  AAEIntroducesSeveraNewConcepts:
/5 A A Datain Motion, MissionExperience
"oy R~ (MX), and Artificial Intelligence(Al)
el N e W concepts
e s, \E— A Allowsflexibility to chooseor adaptthe
systemsdevelopmentapproach
throughoutthe & & & GligayEdai

Mission Threads
{Modsls, Data, Arcitectures,
Analystics & Tools)

Retirement or
Replacement
Planning

Mission Metrics

{Measures of Success,

Effectivenass,
& Performance)

Mission Scenarios
& Vignett

{LUX, MX, VR, XR,
Cresign Thinking)
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Transition to .'%g
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Retirement,
Reclamation
or Reuse

Mission
Methodology

& Timeframe
W Vinny DiGirolamo 2023
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./ Manufacture Hardware & Software
{Coding & Test)

" Gomponent

A PreservefRoadmap$rom start

; ; ! F Component
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| | \_ capabilitiesprocesses,
o EnGINEERING Tl methodologiesandtools

Deliberate Application (L=l ey

of Diverse Engineering '
Methodologies & Best Practices Sustainment

A Allowsfor continuedevolution
TN of applicationstools,
technologiesandsystems

gt developmentprocesses.

Mission Scenarios

& Vignettes
{UX, MX, VR, XR, MS&A,
Cresign Thinking)

Mission
Methodology
& Timeframe

Mission Need
& Threats

Retirement,
Reclamation

{Identified & Defined) & or Reuse
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Whaadaptivengineerirapdd o theequation

SYSTEMS - Mosziféﬁgt) DIGITAL - MISSION - ADAPTIVE
ENGINEERING ENGINEERING ENGINEERING ENGINEERING ENGINEERING

ABuildson All PreviousSystem®evelopmenitConcepts Principles
AProcesseslools,andPractices
A Adaptableenoughto changedevelopmentdirection

AAddsDatain Motion Concepts
AExampleDODAM\£1 Datain Motion

AlntroducesMissionExperiencéMX)
AFullyimmersiveUserExperience$UX)throughoutamissiond O S y kilkdiieQ &

AEmbracegrtificial Intelligence(Al)ApplicationghroughoutLifecycle
A Startto Finish:Capabilityinceptionto Retirementor Replacement
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oA DatanMotion

TEKTONUX
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Missiofexperiendatroduced

MissionExperience (MX¥ adynamic,virtualimmersionof a! & SBExXgE&ence
(UX)throughouta MissionThreador { O S y ltilNdlire @stingan arrayof
ExtendedReality(XR)}ools,and Modeling,Simulation,and AnalysisMethods.
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