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AL R Materiel Technology Engineering & Production & Operations
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Leadership Training and
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Communication Strategy and Continuous
and Engagement Implementation Improvements
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Culture and workforce
Enablers

, v;i\?,‘gulture and workforce that adopts and
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DAU Digital Engineering Training

* Certification training

> Digital Literacy Fundamentals
> Digital Literacy for Practitioners

* Credentials:

> Intermediate Digital Engineering
> Advanced Digital Engineering
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Cyber Resilient
Engineering
Credentials

Digital Engineering
Credentials

Mission Engineering Systems Engineering
Credentials Credentials

Digital Training Ecosystem
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Silverfish Model
Model Dev’t tools
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Program
Management

Test and Evaluation
Training
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Paradigm Shift

* Challenge:

»>Provide training
True rasition from documerts that addresses

based acquisition to digital

acquisition and engineering. i N d iVi d ua I S at a I I

Digitization

Transitioning existing documents
and processes as they are into a
digital environment.

DIGITAL different stages

TRANSFORMATION

of the transition

Digitalization

Transforming existing approaches

and artifacts to optimize for a _;\ ' | ‘

digital environment. ~ B \
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Adaptive Acquisition Framework

the Current
Team

Strategy Research ments
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Digital Engineering Competency Framework (DECF)
Mappin

The DECF is mapped to the DE textbook use cases in the
table below.

S1  Data Engineering (1 Data Govemance
Q2 Data Management

G2 MIEINGOSMIATO The mapping primary aligns with the G2: Modeling and

$2 | Modelingand Simulation |33 [Modeling

1 — Simulation & G23: Digital Engineering and Analysis
C6 [Data Visualization

0 Jom Competency Groups.
b o G paBGNEG RO

15

o

SOFTWARE $3 | Digital Systems C8 | Digital Architecting
SIMULATION Englnesring 79 | DuomalResrement Hoddh
| igital Requirements | Compentency Group Compentency Sub-Group Compentency Use Case: Training Module Order
C10 | Digital Validation and Verification
‘C'ﬂ Mgdd Bawed S -t Ee Lo Pr G2: Modeling and Simulation S$2: Modeling and Simulation C3: Modeling Behavior Analysis Module 3.3
! e mI>M:d BY’:“; ngntering *ecenes MA: Vulnerability Assesment 3.3.1
S4 | Engineering Management e P:qf P' S0 S C4: Simulation Behavior Simulation Module 3.3.2
| B8 oye(t. ‘"_d rogram Management Parametrics and Physics-based Model Integration 3.4.2
|CH4| Organzational Development C5: AUML SE4AI & AI4SE Module 38
‘05 Digital Enqnwng Policy and Guidance C6: Data Visualization Reports and Presentations Module 37
€1 | Configuration Management DoDAF View Module 374
G4 SYSTEMS SOFTWARE C7: Data Analytics Reports and Presentations Module 3.7
G3: Digital Engineering and Analysis S3: Digital Systems Engineering C8: Digital Architecting System Architecture Module 34
§5 | Systems Software (17 | Software Construction MA: Resilience Architecture Module 3.4.1
R Dignal Literacy 018! Software Enqheennq C9: Digital Requirments Modeling Mission Engineering Module 3.1
R Digital Engineering Value Proposition MA: Operational Risk Assesment Module 3.11
DoDAF Operational Domain Module 3.1.2
2] DoD Policy/Guidance
Requirments Managemet Module 3.2
F4 Coaching and Mentoring S6 Eiqita' Enterprise . (19 Digital Environment C10: Digital Validation and Verification Verification and Validation Module 35
Fs Decision Making = D Y b v C11: Model-based SE Perform Capstone Group Project 4
20| Management : Engineeri : Digil N i i i
F6 Software Literacy S7 | Digital Enterprise nag S4: Engineering Management C12: Digital Model-based Reviews Model Review and Signoff Module 36.3
Environment Management 21 | Communications C13: Project and Program Management Project Management Module 3.6
Q22 Planning Cost Simulation Module 3.6.1
tEG ECND Tl S8 | Digital Enterprise Envi (23 | Digital Er rent Operations C14: Organizational Development Setup Student Environment 1
# - Competency Title Operations and Support : = Select Student Type Module Navigati 2
F# - Foundational Competency Title pe Q4 | Digital Environment Support elect Stu ?nl ype Module Navigation
G# - Competency Grop 9 | Digital Enterprise (25| Digital Environment Security Execute Training Module 3
$# .- Campetency Subgrop Environment Security C15: Digital Engineering Policy and Guidance
C16: Configuration Management Lifecycle Simulation Module 3.6.2
T — T —
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Digital “Textbook”: User Experience

Available
Courses

Topic of Additional
Interest Instruction
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What is a model?

Why Model?
Types of Models
Navigating Models
Editing Models

Building Models

Data /
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Course A

Digital
Transform

What is a
model?

Why Model?

Types of
Models

Navigating
Models

Course B

Navigating
Models

Editing
Models

Course C

Navigating
Models

Editing
Models

Building
Models




Digital Engineering Textbook

STEDE

Silverfish

“Textbook”

Exercises
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Draft Module Network

Model Model
Uses Mgmt
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in
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Digital
Transfor-
mation
Al/ML
Consid.

Meta-

Data for
DE

Digital

Competence

Digital
Acquisi-
tion
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DE Architecture Context

pbd System Context J

C1
DE Digital Textbook

‘ e . * The DE architecture context

¢ 2 e defines independence between
e ‘ the DE textbook and DE

Learning environment

[ ]
* The DE Learning environment
leverages the DE Textbook, but
& the Textbook is intended for
Independent asynchronous
usage as well
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STEDE Overview
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Skyzer (Search and Rescue UAV) Case Study Overview

Deep Dives by Phases

Performance constraints force
Multi-physics Design

Graphical CONOPS . .
Scenario: Search & P1: Multi-physics considerations —
Rescue similar to Bell Eagle Eye

P3: Cost Modeling

NAVAIR Public Release 2019-443. Distribution Statement A — “Approved for public release; distribution is unlimited”

s SYSTEMS
ENBINEERING ANNUIAL RESEARCH REVIEW 2022 | NOVEMBER 16




Silverfish Con-OPs

W » Silverfish is a rapidly deployable

e e set of fifty (50) individual ground-
based weapon platforms
IR Sensor (obstacles)
» The purpose of the system is to
{D deter and prevent adversaries
: § from trespassing into a
e e geographic area
i L {9 i 6" The system includes a variety of

—Q — e~ ———— o - sensors to locate and classify
P ® bstacle | Physical Attacker ] :

; Operator : | Radio Relay ; potential trespassers as either

ool sasEer _G} personnel or vehicles

S Mobile Operator o Opstacle » The operator is located in a

e} vehicle and operates within
visual range of the protected
Obstacle | a rea

Protected Field
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Links to the SEP

Systems Models

Program

HANNURL IIIOIIIIIUH nE'le 2022

I. Introduction

2. Program Technical Requirements

2.1. Architectures and Interface Control

2.2. Technical Certifications

3. Engineering Resources and Management

3.1. Technical Schedule and Schedule Risk Analysis
3.1.1. Relationships with External Technical Organizations
3.1.2. Schedule Management

3.1.3. System of Systems Schedule

3.1.4. Schedule Risk Analysis

3.2. Technical Risk, Issue, and Opportunity Management
3.3. Technical Structure and Organization

3.3.1. Work Breakdown Structure

3.3.2. Government Program Office Organization
3.3.3. Program Office Technical Staffing Levels

3.3.4. Engineering Team Organization and Staffing
3.4. Technical Performance Measures and Metrics

4. Technical Activities and Products

4.1. Planned SE Activities for the Next Phase

4.2. Requirements Development and Change Process
4.3. Configuration and Change Management
4.4.Design Considerations

Appendix A — Acronyms

Appendix B — Item Unique Identification Implementation Plan

References

| NOVEMBER Io

Digital Acquisition
Artifacts

Vender
Contract

Concept of
Operations

Acquisition
Strategy

SEP Template

Integrated

Master
Schedule
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D-TEMP Links

Systems Models

4 )
\ J
4 )
\ J
4 )
\ J
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TEMP

PART | — INTRODUCTION

I.1 PURPOSE

1.2 MISSION DESCRIPTION

1.3 SYSTEM DESCRIPTION

PART Il —TEST PROGRAM MANAGEMENT AND
SCHEDULE

2.1 T&E MANAGEMENT

2.2 COMMONT&E DATA BASE REQUIREMENTS
2.3 DEFICIENCY REPORTING

2.4 TEMP UPDATES

2.5 INTEGRATED TEST "ROGRAM SCHEDULE
PART Il -TEST AND EVALUATION STRATEGY
3.1 T&E STRATEGY

3.2 EVALUATION FRAMEWORK

3.3 DEVELOPMENTAL EVALUATION APPROACH
3.4 LIVE FIRE EVALUATION APPROACH

3.5 CERTIFICATION FOR IOT&E

3.6 OPERATIONAL EVALUATION APPROACH
3.7 OTHER CERTIFICATIONS

3.8 DESIGN OF EXPERIMENTS

3.9 FUTURETEST AND EVALUATION

PART IV — RESOURCE SUMMARY

4.1 INTRODUCTION

4.2 FEDERAL, STATE, LOCAL REQUIREMENTS
4.3 MANPOWER/PERSONNEL TRAINING

4.4 TEST FUNDING SUMMARY

APPENDIX A — BIBLIOGRAPHY

APPENDIX B — ACRONYMS

APPENDIX C — POINTS OF CONTACT
APPENDIX D — DESIGN OF EXPERIMENTS

Digital Acquisition
Artifacts

Test Policy

Concept of
Operations

Acquisition
Strategy

M&S Strategy
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Exercise Progression

* Simple Models

> Versions with only partial information/few
Case Study connections

> May be demonstrated in videos or lite interactions
* Complicated Examples

> Increased data in models or number of models

> Student interactions with the models
= Seek and find
= Data entry/simulations
= Decisions from data

* Complex Examples

> Full model “ecosystem”
> Digital Sign off
> Creation of new models
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Exercise Threads
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Analyze

Exercises

+Mission use cases/scenarios

«Enterprise model Define
System
. \ Requirements
1 ° M a p pl n g S kyze r to t h e Vee Skyzer System *System use cases/scenarios Skyzer System
Esticiation eElaborated context Model
Define
1 o SE'Vee Model v2 Logical
Optimize & Skyzer Architecture pm Contract
i i zer Contractor
2. OOSEM Alernties AIrW,\;:;:ZTESS e bl Syystem Model
’ - Synthesize
*Eng’r Analysis Model :
«Trade studies Va\;:iriaft; & Skgj;;g?;im Ar'::!tseftaulre
2 M . S k h A I_ f I Skyzer Launch & S Model +Node diagram
+HW, SW, Data architecture
. Mapping Skyzer to the Acq. Litecycle Recovery Model | Testce (. /
Contractor SFR
Compliance

3 o Dlg Ita I_Slg n_Off Mission Test & Skyzer System
Skyzer Engineering Evaluation Evaluation
Mission Stakeholder 4= = = = = = = = = = = = = Validation Skyzer Model
Model Needs Airworthiness
Skyzer Mission Model
4 G f' d . Model Derlve\ Skyzer Launch Skyzer Launch
o O I n m e. Document System & Recovery & Recovery
R\;quirements qd= == === = Verification Model Model
1 . I n Ca meO Skyzer Document

Contractor SFR Skyzer System

2. In OpenMBEE VIEWEdItOr ze:ﬁgjzgfsjd . Compliance Estimation
. Integratior Model v2
\\

Skyzer System
Model System Detailed
Skyzer Systerﬁ‘rc itectures Design Skyzer *Many models will be exist
Model Contractor and evolve across the SE-Vee
Document System Model
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«interfaceBlock»
Government Connection
alockr B ‘ [ |
:Go t 5 =
gesmmen «interfaceBlock» «interfaceBlock»

Skyzer-Based Exercises

«block»
: DE_Ecosystem
T

: & Cameo Interface Government OpenMBEE Interface
‘ wo o

&
Iz . (#) OpenMBEE

<&

<
new _item_Government

SysML Kernel

Y “\’;)’OpenMBEE SysML Kernel

1 ° M a p p I n g S kyze r to th e Vee prail ekl & Notional scenario description
1 5 S E'Vee Approva 1. (I;/Iigsu(;es of Effectiveness (MOE) need to be
‘ B efine
— @
2' OOS E M Vee \J/ OpenMBEE nsafpmvm 2. Approval authority needs to review to MOE

3. Approval authority needs to provide
—~ approval/disapproval

2. Mapping Skyzer to the Acq. Lifecycle e EE—

<

b
Cruise Speed Max Payload Weight
1d="132" 1d="1.33"
SysML Kernel Text = "The UAV cruise Text = "The mission payload
speed shall be at least 170 shall be not less than 200
knots™ Ibs total in four individually
” 7 deployable segments 50 Ib
(] ] (] ’ - or more. "
N =170) s & _ — blocks «blocks
‘ cruise speed >= 170) «
[ I I a - s I . - o max payload w eight >= 200} coatefys - 2 L «performanceRequirements : DE_Ecosystem :Government
{operational radius >= 200) s esatisfys Operational Radius
{operational endurance >= 4) / P
launch & recover sea state >= 5) ¢ -~ 1d="1.34"
recovery condtion >= 0.3} / S Text = "The Skyzer YAV
|, 7 - shall have and operational
cruise speed - knots -~ radius of 200nm while Government
max payload w eight : bs e LR, esatisfys . _ . | i CTuios 85050, new _tem_Government

operational radius - nm +
operational endurance - h 1
launch & recover sea state - Inte

carrying at least 100 Ib of
~ - payload and hovering 15
minutes at the turn around

- >
#em_to_be_review_Government

recovery condiion : Real \\ N

[ ] - . esatisfys point*
[ T N\ esatisfys S o m
Y ° ] \esatisfys N A «performanceRequirements n - ” 4 X .
«blocks \ N ~ 5 UAV Operation Period pprove
Skyzer Mis sion Domain \ R w=ar . ||/ L_WL_______Jd°L_1
N erequirements Text = "The system shall r[.m]
1 ° n a m e o “’;"O MBEE ¥ .. s © -~ coverin ||have minimum endurance le
en «blocks «blocks ! of 4 hr loiter at 50 nm radius” Disapproval
k=j P : DE_Ecosystem = :Government s 4
4 4 Table 138. Stakeholder Need Signoff shallto
2 N en ew 1T e e s
L4 Approved Elements Approval Status iAppruved By (SME) I Approved By (Chief-Engineel Completeness : Comment o "‘? n N
— == | R S— s b

Data Collection undefined - - 0 - new_tem Government it

Operational Level Stakeholder Needs undefined - - 0

System and Operational Context undefined - - 0

Causal Analysis undefined - - 0

Operational Requirements undefined - - 0

Operational Use Cases undefined - - 0 . =i

iy
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*Digital Thread of authoritative Contractor
Government data across the digital continuum ontra
U T R Weapon High/Medium Level Data/Analysis Low Leve Data/Analysis

(1) Requirements

Initial decision

[1] Top speed 180 knots

Mission gap [2] Landing rate 25 ft/s

Multi-physics (CFD/FEA)
and Optimization (MDAO)

Contractor System Detailed Design and Analysis
Medium-level (4)
EEEEERELL [1] Top speed 180 knots

[2] Landing rate 25 ft/s

System High-level ( 3)

[1] Top speed 180 knots

t
[2] Landing rate 25 ft/s [1] Top speed 180 knots

[2] Landing rate 25 ft/s

(5)

Evaluation Recommendation

Authoritative Decision
AULIOHIALtVE DECSion Cannot land at top speed of 180

I I EEEEEEEEEEEEEEEEEEEEEE NN NN EEEEE NN NN NN N NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN knotsand Iandingratezsft/s

(Proposed change)

| Top speed 170 knots Can land at top speed 170 knots

and landing rate 25 ft/s

Update/Sync

_ (according to decision)

(7)

Top speed 170 knots
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