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DoD 5000.97 Digital Engineering will transform product

manufacturing

Immediate impact (December 2023)
Digital engineering must be
addressed in the acquisition strategy...
after the date of this issuance.

DoD INSTRUCTION 5000.97

DIGITAL ENGINEERING

Originating Component:  Office of the Under Secretary of Defense for Research and Engineering

Effective: December 21, 2023

Releasability: Cleared for public release. Available on the Directives Division Website

at https://www.esd.whs.mil/DD/.

Incorporates and Cancels: Department of Defense Directive 5000.59, “DoD Modeling and
Simulation (M&S) M: 1ent,” August 8, 2007, as amended

Approved by: Heidi Shyu, Under Secretary of Defense for Research and Engineering

Purpose: In accordance with the authority in DoD Directive 5137.02, this issuance establishes policy,
assigns responsibilities, and provides procedures for implementing and using digital engineering in the
development and sustainment of defense systems.

Broader impact
Digital engineering will transform product manufacturing

DoD 5000.97 Digital Engineering is the blueprint

Digital Twin
A computerized representation (integrated set of
models) that serves as the real-time digital
counterpart of a physical object or process.
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Digital Thread Examples: [/

Requirements Analysis I
Architecture Development

Design and Cost Trades '
Design Evaluations and '
Optimizations

System, Subsystem, and Component ‘
Definition and Integration

Cost Estimations

Training Aids and Devices
Development

Developmental and Operational
Tests

Digital Threads

Product Support

7

Di

Digital Model Examples:
0020¢ « Requirements model
o - 00 = Structural model

o ( ) o = Functional model
o o + Architecture model
o] + Business process model
o o = Enterprise model

= Human performance madels

8 ! + Product life cycle models
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igital Engineering Ecosystem \

Infrastructure ‘
= Hardware - Tools
» Software * Workforce
» Metworks

Digital Artifact Examples:

- Specifications

= Technical drawings

= Design documents

» Interface management documents
= Analytical results
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- Development, testing, manufacturing, etc.

= Methods
- Maodel-based systems engineering (MBSE),
modeling languages, etc. @
* Practices - ~
- DevSecOps, etc. e
igital Artifacts
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Manufacturers need the blueprint AND the manual

The Manual
A Guide for Digital Engineering and DoD

Instruction 5000.97

Broader impact
Digital engineering will transform product manufacturing
DoD 5000.97 Digital Engineering is the blueprint

Digital Twin
Acomputerized representation (integrated set of
models) that serves as the real-time digital
counterpart of a physical object or process.

Digital Thread Examples:

« Requirements Analysis

« Architecture Development

« Designand Cost Trades

« Design Evaluations and
Optimizations

« System, Subsystem, and Component
Definition and Integration

« Cost Estimations

- Training Aids and Devices
Development

« Developmental and Operational,
Tests

« Product Support

Digital Model Examples:

+ Requirements model

+ structural model

« Functional model

+ Architecture model

+ Business process model

- Enterprise model

+ Human performance models
+ Product life cycle models

Dirital Artifact Examples:
# specifications -
+ Technical drawings {
8 « Design documents
¢ - Interface management documents. .o
= Analytical results -~ |

« Processes \
~ Development, testing, manufacturing, etc.
Methods.

- Model-based systems engineering (MBSE),
modeting fanguages, etc

« Practices

- DevsecOps, etc.

Digital Thread Examples:

Digital Model Examples:
* Requirements model
o = Structural model
= Functional model
+ Architecture model
+ Business process model
= Enterprise model
= Human performance madels
* Product life cycle models

Digital Twin
A computerized representation (integrated set of
models) that serves as the real-time digital
counterpart of a physical object or process.

Digital Artifact Examples:
- Specifications

Ranuiramants Analyvsic

Architecture Development = Technical drawings

Design and Cost Trades » Design documents

Design Evaluations and » Interface management documents
Optimizations = Analytical results

System, Subsystem, and Component
Definition and Integration =~
Cost Estimations

Training Aids and Devices
Development

Developmental and Operational
Tests

Product Support
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The collaborative digital engineering environment

Collaborative digital environments are key to

involving all stakeholders.

Contractor-to-government, contractor-to-
supplier digital collaboration and more.

Digital Twin Digital Model Examples:
erized representation (integrated set of
hat serves as the real-time digital

art of a physical object or process.

* Requirements model
= Structural model

= Functional model

» Architecture model

Customers, regulators, suppliers, and more are o N
o ° ° = - usiness process mode
integrated to complete the digital thread. — ] + Enterprise model

= Human performance madels
* Product life cycle models

A feedback mechanism for stakeholders and
contributors to the authoritative source of truth.

Digital Artifact Examples:

- Specifications

= Technical drawings

= Design documents

» Interface management documents
= Analytical results

ramants Analysic
chitecture Development
» Design and Cost Trades

= Design Evaluations and

o} Resting manufachuring. et Optimizations
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engineering (vase), /L /{"} + System, Subsystem, and Component
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Definition and Integration =~
Digital Th Pital Artifacts Q

+ Software
=+ Networks

Approach
es

Component
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Digital Artifacts = Cost Estimations

N 7 = Training Aids and Devices
T — Development

+ Developmental and Operational
Tests
= Product Support

Data
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Digital Engineering Ecosystem Elements

Assign and Track Work

Authoritative Sources Digital Twin Digital Thread
of Truth (ASoT) Definition Processes

Digital Models Requirements Analysis

Source Architecture Development

Review Sl Trade Studies
Source Secure Connect
Digital Twin Automate Digital Design Reviews
Models and Leverage Thread
Artifacts . application
Digital Artifacts Validate experiences Integration

SME
Knowledge Product Definition and

: : Cost Estimations
Connect Work instructions and SOPs

Feedback V&YV Tests

| Product Support

Unified Communication and Collaboration for Closed-loop Feedback and Traceability
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Digital Engineering Ecosystem Elements

Assign and Track Work

Authoritative Sources Digital Twin
of Truth (ASoT) Definition

Digital Models

Source

Review

Source
Digital Twin
Models and Leverage
Artifacts .
Digital Artifacts Vallc:jate

Automate

Con:nect
Feedback

Improve

Unified Communication and Collaboration for Closed-loop Feedback and Traceability
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Digital Twin: Find the simplest value first

“Everything should be made as
simple as possible, but no simpler’

- Albert Einstein

Cost of Digital Twin Increases

)

Static: Virtual Rep, Modeled, Dynamic: Real-world,
Simulated, Predictive Validated, Real-time

Process Twin

System Twin

Product Twin
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Component Twin

Figure 1: The Digital Twin Value — Cost Relationship



Finding simplest first Digital Twin value

High Cost

Cost of Digital Twin Increases

Complex

Identify digital models and artifacts
that make up digital twin definition

Static: Virtual Rep, Modeled,
Simulated, Predictive

Low Cost - .
_omponent Twin

Source into central hub from
authoritative source(s) of truth (ASoT)

Review and approve digital twin
Process Twin definition

Automate static digital twin sourcing
for a live connection to ensure the right

System Twin data is always accessible and actionable

Leverage digital twin models and

Broduct Twin artifacts in digital thread processes

Cost of Digital Twin Increases

Validate models and artifacts represent
real-world behavior and performance.

Simple

Figure 1: The Digital Twin Value — Cost Relationship .v ANARK'
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Finding simplest first Digital Twin value

Cost of Digital Twin Increases

High Cost

Complex

Identify digital models and artifacts
that make up digital twin definition

Static: Virtual Rep, Modeled,
Simulated, Predictive

Source into central hub from
authoritative source(s) of truth (ASoT)

N

d approve digital twin

Process Twin

static digital twin sourcing
. bnnection to ensure the right
System Twin bys accessible and actionable

jdigital twin models and
artifacts in digital thread processes

Product Twin

real-world behavior and performance.
Low Cost - .
_omponent Twin

Cost of

Validate models and artifacts represent

Simple

Figure 1: The Digital Twin Value — Cost Relationship
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Finding simplest first Digital Twin value

Ask the audience:

Review and approve digital twin
definition

What else is needed
in the Digital Twin?
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Finding simplest first Digital Twin value

High Cost

Cost of Digital Twin Increases
Complex

Static: Virtual Rep, Modeled,
Simulated, Predictive

Process Twin

Review and approve digital twin
definition

N

System Twin

Product Twin
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Finding simplest first Digital Twin value

High Cost

Cost of Digital Twin Increases
Complex

Identify digital models and artifacts
that make up digital twin definition

Static: Virtual Rep, Modeled,

Simulated, Predictive Source into central hub from

authoritative source(s) of truth (ASoT)

Review and approve digital twin
definition

Process Twin

Automate static digital twin sourcing
for a live connection to ensure the right

System Twin data is always accessible and actionable

Leverage digital twin models and
artifacts in digital thread processes
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Validate models and artifacts represent
real-world behavior and performance.

Low Cost .
Component Twin

Simple

Figure 1: The Digital Twin Value — Cost Relationship .v ANARK'



Maximizing Digital Twin value

High Cost

Complex

Cost of Digital Twin Increases

Validate models and artifacts represent
real-world behavior and performance.

Static: Virtual Rep, Modeled, Dynamic: Real-world,

Simulated, Predictive Validated, Real-time Connect systems, products,

equipment, and other loT enabled data
streams

Monitor and feedback from real-world,
real-time performance

Process Twin

Continuously Improve digital twin
definition and related digital thread
processes

System Twin

Product Twin
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Low Cost

Component Twin

Simple

Figure 1: The Digital Twin Value — Cost Relationship 'v ANARK'



Digital Engineering Ecosystem Elements

Assign and Track Work

Authoritative Sources Digital Twin Digital Thread
of Truth (ASoT) Definition Processes

Digital Models Requirements Analysis

Source Architecture Development

Review Sl Trade Studies
Source Secure Connect
Digital Twin Automate Digital Design Reviews
Models and Leverage Thread
Artifacts . application
Digital Artifacts Validate experiences Integration

SME
Knowledge Product Definition and

: : Cost Estimations
Connect Work instructions and SOPs

Feedback V&YV Tests

| Product Support

Unified Communication and Collaboration for Closed-loop Feedback and Traceability
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Digital Engineering Ecosystem Elements

Assign and Track Work

Digital Thread
Processes

Requirements Analysis

Architecture Development

Compose
Secure
Digital
Thread

application

experiences Integration

Trade Studies

Connect
SME
Knowledge Product Definition and

Design Reviews

Cost Estimations
Work instructions and SOPs
V&V Tests
Product Support

Unified Communication and Collaboration for Closed-loop Feedback and Traceability
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The Digital Thread Promise

Closed-loop digital utopia
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The Digital Thread Reality

Systems and machines are connected. People and their daily work are not.
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Digital Thread Collaboration

Integrate customers, regulators, contractors, suppliers, operators into the Digital Engineering ecosystem with traceability and security

Engineering, Product Management Manufacturing, Procurement, Service, Sales
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Suppliers, Contractors Customer Stakeholders
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Digital Thread Value — Power Better Processes

Connect people and collaboration data to the digital thread for maximum value

DoD Instruction 5000.97 describes:

v Interconnections and traceability

v Controlled interplay of technical data,
software, information, and knowledge

v Connect authoritative data and orchestrate
information across a system’s life cycle.

v Empower decision makers to access,
integrate, and transform data into
actionable information.

v Support the feedback loop over the life
cycle.

v Allow different audiences with different
perspectives to extract data from and
adjust usage of models to carry out
different activities

Compose
Secure
Digital
Thread

application

experiences

Digital Thread
Processes

Requirements Analysis
Architecture Development

Trade Studies

Connect
SME
Knowledge

Design Reviews
Product Definition and
Integration
Cost Estimations
Work instructions and SOPs
V&YV Tests
Product Support
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Digital Thread Value — Power Your Processes

Questions m Digital Thread
Processes

Ask the audience:

Architecture Development

Compose Trade Studies

What other processes | &r  ems oo

Thread
application

are powered by o ot

Work instructions and SOPs

The Digital Thread?

Product Support

Knowledge Product Definition and

&0 ANARK



Digital Thread Value — Power Better Processes

Connect people and collaboration data to the digital thread for maximum value

DoD Instruction 5000.97 describes: Digital Thread

Processes
v Interconnections and traceability

v Controlled interplay of technical data, Requirements Analysis
SOﬂwarQ mformatlon, ang ‘ Architecture Development

v Connect authoritative g Trade Studies
information across a sy« Design Reviews

.. Product Definition and
v Empower decision ma

integrate, and transfor
actionable information.

Integration

Example
Work instructions and SOPs
v Support the feedback Id
V&V Tests

cycle.
Product Support

v Allow different audiences with different
perspectives to extract data from and
adjust usage of models to carry out
different activities
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Digital Engineering Ecosystem Elements

Assign and Track Work

Authoritative Sources Digital Twin Digital Thread
of Truth (ASoT) Definition Processes

Digital Models Requirements Analysis

Source Architecture Development

Review Sl Trade Studies
Source Secure Connect
Digital Twin Automate Digital Design Reviews
Models and Leverage Thread
Artifacts . application
Digital Artifacts Validate experiences Integration

SME
Knowledge Product Definition and

: : Cost Estimations
Connect Work instructions and SOPs

Feedback V&YV Tests

| Product Support

Unified Communication and Collaboration for Closed-loop Feedback and Traceability
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The collaborative digital engineering environment

Collaborative digital environments are key to

involving all stakeholders.

Contractor-to-government, contractor-to-
supplier digital collaboration and more.

Digital Twin Digital Model Examples:
erized representation (integrated set of
hat serves as the real-time digital

art of a physical object or process.

* Requirements model
= Structural model

= Functional model

» Architecture model

Customers, regulators, suppliers, and more are o N
o ° ° = - usiness process mode
integrated to complete the digital thread. — ] + Enterprise model

= Human performance madels
* Product life cycle models

A feedback mechanism for stakeholders and
contributors to the authoritative source of truth.

Digital Artifact Examples:

- Specifications

= Technical drawings

= Design documents

» Interface management documents
= Analytical results

ramants Analysic
chitecture Development
» Design and Cost Trades

= Design Evaluations and

o} Resting manufachuring. et Optimizations

\
[ IR
{
engineering (vase), /L /{"} + System, Subsystem, and Component
PR

Definition and Integration =~
Digital Th Pital Artifacts Q

+ Software
=+ Networks

Approach
es

Component

eeeeeee

Digital Artifacts = Cost Estimations
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T — Development

+ Developmental and Operational
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= Product Support
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Anark’s Collaboration Platform

Speaks the languages of digital engineering so your teams can focus on innovation

Engineering Design
Systems

Manufacturing
Systems

CAD PDM PLM ERP MES QMS SCM

DWG BOM DOCS

PROPRIETARY PORTALS

IS

Manufacturing, Procurement,
Quiality, Service, Sales

A8 8

Suppliers, Partners

% KA =

Customer Stakeholders

Engineering, Product Management
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Closed-loop technical data exchange
Office of the Secretary of Defense (OSD) Manufacturing Technology (ManTech) Modernization Challenge

drellerg: ORGANIC INDUSTRIAL BASE Saliter

- Silos of Information and | MUDERN'ZAT'UN CHALLENGE | . Streamline operations
Collaboration Break the |
il T EEs - Improve workforce
WINNERS productivity and
Diverse OIB Tech nology ARM Institute, Aris Technology satisfaction
Infrastructure and Robotic Non-Contact 3D Inspection Replacing Tank Ammunition Hard Gaging
ARM Institute, Grid Raster Inc. . Connects heterogeneous
Personnel Prevent Extended Reality and Al-Assisted Paint Masking

Scalable Solutions ARM, Figure Engineering, Siemens, Lockheed Martin data silos I'ntO a .
’ Maskless Robotic Painting with Realtime Control collaborative digital thread

Organizational Barriers MxD, Anark :
Remain Between ~ AClosed-loop Technical Data Exchange that Meets the OIB Where They Work - Meet a diverse OIB where

. NextFlex, Aptima Inc thev work
pI’Og ram Officesand OIB | Cybersecure Data Compliance for Integrated Sensors and Shop Floor Digitization 4

Sites
ARM NEXTFLE

https://www.anark.com/about/news/anark-wins-organic-industrial-base .v ANARK



https://www.anark.com/about/news/anark-wins-organic-industrial-base

Getting Started with Digital Engineering
Content Management

Learn more: www.anark.com/events
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http://www.anark.com/events

Thank you for joining today!

. earn more: www.ahark.com

Contact us: www.anhark.com/contact
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