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DDR&E - SE - IAWG

DDR&E Strateqy:

Mitigate current and
anticipated threat
capabilities

Enable new or
extended capabilities
affordably in existing
military systems

Create technology
surprise through
science and
engineering

SE Challenges:

Flexible designs that
adapt with innovation,
and are resilient to
unknown missions
and threats

Ability to quantify
cost and affordability
attributes of the
design and lifecycle
trade space

Responsive, and able
to balance agility with
rigorous analysis and
data

IAWG MBSE Benefits:

Informed decision
making through
Increased
transparency and
greater insight
Enhanced
communication
Understood
flexibility/adaptability
in the capability
Increased confidence
that the capability
will perform as
expected

Increased efficiency

(Interagency Working Group for

Complex Systems)

CREATE

March 2017| Page-3

Distribution Statement A — Approved for public release by DOPSR. Case # 17-X-#### applies. Distribution is unlimited.



Digital Engineering:
MBSE approach for DoD

Current State

= Our workforce uses stove-piped data sources and models in isolation to support various
activities throughout the life-cycle

= Current practice relies on standalone (discipline-specific) models

= Communication is through static disconnected documents and subject to interpretation

Future State

= Digital Engineering moves the engineering discipline towards an integrated model-based
approach

= Through the use of digital environments, processes, methods, tools, and digital artifacts
= To support planning, requirements, design, analysis, verification, validation, operation,
and/or sustainment of a system

= Digital Engineering ecosystem links our data sources and models across the lifecycle
= Provides the authoritative source of truth

Requirements

]_“ Science g . A A A '?C FOC

Material MTfCh"‘_’l"gy . Engineering and Production and Operations
Solution i uratlon?n Manufacturing
Risk Reduction

= Deployment and Support
Analysis Development

Subsysrems /

\ :
/ Systems N
*Assembhes ﬁ i e ‘ =

Manufacturing

Systems 4 #lo =

.,
Configuration u Test
Management

= ' Operations Sotwae

= Test i —
A k-
Others - &
=

Current: Stove-piped models and data sources Future: Digital Engineering Ecosystem
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|

DE includes both SE Technical Processes and
SE Technical Management Processes.

Digital Twins link
Delivered

<',:> Capability proba bi|i§tic

The Digital engineering
System Model . . models with
provides ), test,
stakeholders a operational, and

structure for the |[§r-serwmmm ' maintenance

types of data Requroments ) Transition data to simulate
that should be + Requrements o sosn, elements of
considered + Architocture i system
across the life e performance
Technical Management Processes . ope
cycle. and reliability on

* Decision Analysis * Requirements Management - Technical Data Management .
= Technical Planning * Risk Management « Interface Management a Seria |_ num be r-
* Technical Assessment « Configuration Management . .
specific basis.

Enables a balanced approach for delivering capability to the warfighter
Defens ition Guidebook, Defe sitio Fort Be \ oir, VA, Chap. 4,

URL: hnp /acc.dau.mil/CommunityB SpX?! ed 25 2016].

The Digital Thread includes , and prowdes cross-process, cross-domain
connectivity/traceability.
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DoD Manufacturing & Quality Activities

Current State Mfg. Component e Manufacturt P AR * FAR TERM
Understanding P&G Relationship Leadership 5-15 vrs out
~ Understanding how the DoD Policy and
Guidance! e in
Strategy o
- = D TERM
o == =] 2-5 yrs out o Ty e M
. Deferse fequiiien Cudebook (DAG) Ch d sna 11 [ 2 B . s
B A S NEAR TERM ManuNacturing Strategy Thrust Areas
° Manufacturing Life Cycle Activities *
T ee T fiink == 1-2 yrs out
[ Current policy, guidance,
and workforce cap?
based on BoK
Comparison of\As- Identify strategies
Is and To-Be styte to close gaps
Required critical processes
based on best practices and
policy/guidance SE [
ADMs with f ing Actions or /Exit Criteria
[ ] * DERATMENT OF DEFESE
. Assess strategy effectiveness
s e and program execution a
| Assess Health of the Enterprise
= O ’ w :
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Mfg. Activities by Program Phase '

Pre-Material Development Decision (Pre-MDD)
Phase Manufacturing Activities

[l

Pre-MDD

A. DoD Acquisition System
A.1Support Early Systems Engineering

A.2Provide Updates for th

A.3 Support Technical Reviews of Candidate Materiel Selution Approaches

A4 Understand User Needs
B, Defense Contracting System
B.1 Support Cantract Actions
€ Surveillance System
€.1 Understand DCMA POM Requ
€.2. Support DCMA at Industry an
D. Technology & Industrial Base
D.1 Characterize Industrial Base Requirements
o t i

ents
acility Sites

2 log)
E. Design

First Draft Complete

Tasks Defined
and Described

Metrics

Tools

References
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Effectiveness

 lIterative process to evaluate
manufacturing activities

 Initial analysis included:

— Manufacturing issues in Acquisition
Decision Memorandums

— Defense Acquisition Executive

|. CURRENT
= STATE/AS-IS
urrent policy, guidance,

and workforce cap?
based on BoK

1. GAP
ANALYSIS

ﬂ Comparison offAs-
Il. FUTURE Is and To-Be styte
STATE/TO-BE

Requirea critical processes
based on best practices and
policy/guidance

MID TERM
2-5yrs out

NEAR TERM
1-2 yrs out

IV. STRATEGY
DEVELOPMENT

Identify strategies
to close gaps

Summary assessments (Production)

Assess strategy effecti

— Manufacturing trends in major

program engagements

— Acquisition document comments for
Systems Engineering Plans and

Acquisition Strategies
 |nformation will be used to
assess effectiveness
— Policy & Guidance Coverage/Voids
— Program Performance G
— Workforce Metrics o

« CDR
+ SVR
- PRR
- PSA

Program
Document
Reviews

« ADM
= Acg. Strat.
» SEP
- DAES

Data Analyzed From DASD(SE) Processes
ge &
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Draft Decision Framework
Decision Points

o Q9

RFP
Validated 9 e CDD  Release Approved FullRate 10C FOC
ICD Draft Validation Decision CPD Production
CcDD :l f Decision
<> l - -

Production,

Material imited Deployment, &
Solution and OT N )
N
et Sustainment
nalysis eployment) AN !
N ( Operations & Support)
AoA : : N
CBA Study AOA \\

Plan \\

DeﬁiSiO" <> AFROC Decision Points ‘ o‘ MDA Decision Points
ey

Each Decision Point of the Framework Identifies:

e Decision — The decision to be made

Decision Point — Where the decision points are in the acquisition life cycle

Decision Maker(s) — Who will be making the decision (i.e. approval to proceed)
Questions to be Asked — What questions should be asked by decision makers
Information Required to Answer the Questions — Supported answers to the questions
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Summary

« Digital Engineering requires change to cultural, historical and business
processes to realize a Digital Model-Based Engineering Vision

« We need to highlight crisp examples to facilitate broad change, emphasizing
how programs have benefitted from Digital Engineering

« Some challenging areas requiring further exploration for full Digital
Engineering Transition

— Where do we have MODEL gaps? At what level of fidelity, and trust?

— Have we properly divided tasks between humans and computers?

— How do we implement practices without becoming overly dependent on the tools?

— How do we adapt legal and procurement regulations to fully enable digital engineering?

— How do systems engineering processes transition information to manufacturing losslessly?

— How do we effect, across the acquisition lifecycle, configuration management, security,
technical reviews, etc.

— What is the full scope of opportunity from digital engineering? What are the impacts
realized when bridging across design, prototyping, test and evaluation, manufacturing and
sustainment activities?
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Systems Engineering:
Critical to Defense Acquisition

Defense Innovation Marketplace DASD, Systems Engineering
http://www.defenseinnovationmarketplace.mil http://www.acq.osd.mil/se
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For each Decision Point

« Models and simulation results are selected, by
asking:
— What analysis is required by the question?
— What data needs to be provided?
— Who does analysis/generates data?
— How to share/collaborate?

— How to assess quality/fidelity of analyses, data, models?
(UQ/V&V)

— How to use results to plan next steps?
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Leveraging Multiple Activities to
Advance Digital Engineering Within DoD

Infusion in Policy & Guidance DoD Initiatives Other Partnerships
http://www.acq.osd.mil/se/pg/guidance.html
s DoDI 5000.02, Enclosure 3,
Q _ “* | Section 9: Modeling and Digital Engineering | DoD Digital Engineering © it b
Simulation Working Group Working Group (DEWG) USAF Own the - =

@ Technical Baseline === =

Defense Acquisition

— Guidebook Chapter 4 ~— = DSM Taxonomy:
Defense r Defining categories

Acquisition of data across

Guidebook acquisition

NDIA: Essential Elements of
the System Model

5 DMDII

Additive
Manufacturing

DoD Digital
Engineering
Fundamentals

Inter-Agency Working Group on the
Engineering of Complex Systems

= -

= A =
SERC: o M
Molclietl) Cen.trlc Inter-Agency
Collaborative Engineered Resilient Working Group
Environment = ‘o Systems: Adapting to

= fam changing requirements
NASA: Sounding Rocket
HPCMP CREATE: Program

Defense Acquisition University Physics Based Modeling

Advancing the state of practice for Digital Engineering within DoD
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Develop and maintain a culture and workforce | Kf
that adopts, supports and applies Digital 1. Culture/ Workforce
Engineering across the lifecycle

Formalize development and use of models for
providing an enduring authoritative source of
truth

Foster the integration of models and data
@ sources across functional disciplines to inform DIGITAL

enterprise and program decision making ENGINEERING
ECOSYSTEM

@ Establish supporting infrastructure &
environments to perform engineering activities,
collaborate, &communicate across stakeholders

Leverage advanced tools, computing power,

@ and advanced capabilities to improve system
capabilities, automate workflow processes (as
applicable) and generate digital artifacts and
deliverables using models
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A Holistic View of Digital Engineerings
Support to DoD Acquisition

LECdip
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Probabilistic
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performance, affordability, risk,

and risk mitigation

TR e s
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e ;
Mfg Data Operational

Data
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Requirements Architecture Design Manufacturing Test LCSM
= Capab 1 - Task Decomp Design Description Process Dsgn./Const. = TestApproach = ECP/ECR
= _Function { - Func Decomp. Geometry Build_Instrucbons = Evaluation Strategy = Unit Cost
; = performance = physical Decomp Interface Des. Critical Materials = Test Resu | = ®Spares
> |- _Constraints |4{ - Behavior Tolerances Mat. Availabifty [+ TestCases | 30 ons
= = Interface = Regq. 1o Design Trace Hazardous Mat. = Test Procedure | = Training
3 . stat/Reg. [~ Comp. interacton ] Production Cost - _coic.crr | — shefite ]
= System Descriptipn = Logical Desc. ysica . Env. Concems = Etc. = Etc.
= Etc. = Etc. Etc. Etc.

Document View

Acquisition View

* XD \ * D, CDD * COD -« cPD « CPD - CPD \\
* AQa CBa * Op. Arch = Design. Decision Doc = Parts Lists * Test Pian = Mantenance Man
= Spectications * Func. Arch * Design Description Doc = Buikc/Fab/Ass. * Test Procecure * User Documents
= vt Comtrot Doc. * Logical Arcn = Sub-System Specs. = Fmspection Resuns = FCASPCA = Training Docs
= mterface Spec. . ANocation Reports * interface Design Desc = Shipping Docs = Test Seports * Logistics Reports
* SEP. IMESTAR - =P = Traoe Stucy Reports = Erc. = Ec. = Maintenance Rpts.
- Etc - Etc = E:c. = Etc.
Establish Trade Off Verify Accept | Sustain
As Required ||As Archit As Designed As Built As Delivered || As Operated
& Maintained
. I |l - |t
| ™ e B | ovgeat T | || 16
= . Q
b-f Bl ehysical product | |||8
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Version 2.4
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