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Executive Branch of the United States of America

“The President shall be Commander in 
Chief of the Army and Navy of the United 
States, and of the Militia of the several 
States, when called into the actual Service 
of the United States,” –Article II, Sec. 2

Kamala Harris
Vice President

Joe Biden
President

The Constitution 

https://www.archives.gov/foun
ding-docs/constitution-

transcript 

Authority From PrioritiesLeaders
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The war in Ukraine highlights the criticality of a 
vibrant Defense Industrial Base for the United 
States and its allies and partners. It must not only 
be capable of rapidly manufacturing proven 
capabilities needed to defend against adversary 
aggression, but also empowered to innovate 
and creatively design solutions as battlefield 
conditions evolve.
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Department of Defense

“(a)(1) There is a Secretary of Defense, 
who is the head of the Department of 
Defense, appointed from civilian life by the 
President, by and with the advice and 
consent of the Senate.”

Dr. Kathleen H. Hicks
Deputy Secretary of Defense

Lloyd J. Austin III
Secretary of Defense

Title 10: U.S. Code

https://uscode.house.gov/browse
/prelim@title10&edition=prelim 

Authority From Priorities

To succeed….the Department will reduce 
institutional barriers,….that 
inhibit….interoperability, intelligence and 
information sharing,…We will work across the 
U.S. government to upgrade 
technology….facilitate information exchange 
for mutual benefit.

Leaders
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Office of the Under Secretary Of Defense for 
Research and Engineering OUSD(R&E)

Purpose: Under the authority vested in the 
Secretary of Defense by Sections 113 and of 
Title 10, United States Code (U.S.C.), this 
issuance:
• Establishes the position….of the USD(R&E).
• Authorizes the USD(R&E),….reporting 
directly to….promulgate DoD policy within the 
responsibilities, functions, and authorities 
assigned…..

Dr. David A. Honey
Deputy OUSD(R&E)

Heidi Shyu
DoD Chief Technology 
Officer, OUSD(R&E)

DODD 5137.02

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

Authority From PrioritiesLeaders
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“We will continue to modernize 
our digital infrastructure”

“harness the analytic power of 
modeling and simulation”
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OUSD(R&E) - Critical Technologies

Advanced Materials

Biotechnology

Future Generation Wireless

Space Technology

Renewable Energy

Trusted AI and Autonomy

Integrated Network SOS

Integrated Sensing and Cyber

Directed Energy

Microelectronics

Quantum Science

Hypersonics

Human Machine Interface

Advanced Computing and Software
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https://www.cto.mil/
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OUSD(R&E) – Role of Engineering
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ENGINEERING
Operational

Warfighting Capability
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Executive Directorate for Systems Engineering & Architecture

Section 2, Paragraph q:
“...with key stakeholders, develops 
governing policy and advances 
practices and workforce competency…”

DODD 5137.02

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

Mission Statement

Engineering Foundations’ mission ….develop 
and drive the use of innovative and 
modern engineering principles and 
techniques….within the DoD….This team 
provides policy, guidance, standards, and 
best practice resources facilitates communities 
of practice; and develops the workforce….

Engineering Applications’ mission is….to inform 
risk-based decisions and 
develop….architectures to reduce integration 
risks for mission-enabling systems. This team 
provides engineering assessments and 
architectures.

Authority From PrioritiesLeader
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Thomas W. Simms
Executive Director, SE&A
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Authority From PrioritiesLeader

Directorate for Digital Engineering, Modeling & Simulation

Daniel Hettema
Director

DODI 5000.97

Section 2, Paragraph 1:
“Establishes governing 
policy, advances 
practices, and develops 
workforce skills for digital 
engineering.”
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Mission Statement

Practitioners are the backbone of 
the department; we strive to ensure 
they have the data, tools, and time 
needed to achieve the mission of 

the DoD. 

DEM&S focus on delivering 
products that address pain points, 
growing the community of digital 

practitioners, strengthen the 
capabilities of workforce, and 

building a resilient industrial base 
through standards. 

DODD 5137.02

Section 2, Paragraph q:
“...with key stakeholders, 
develops governing 
policy and advances 
practices and 
workforce 
competency…”

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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R&E’s Focus Area Across the Acquisition Framework

R&E Focus

The value of 
digital twins can 
be experienced 
across all phases
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Distribution Statement A.  Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-0964

Purpose: The Department of Defense is transforming its engineering practices to incorporate digital technology and 
innovations into an integrated, digital, model-based approach. This instruction establishes policy, assigns responsibilities, and 
provides procedures for implementing and using digital engineering in the development and sustainment of systems. 

This policy directs:
• Programs started after the date of the policy will incorporate 

digital engineering during development unless the program’s 
decision authority provides an exception.

• Programs started before the date of the policy should 
incorporate digital engineering, to the maximum extent 
possible, when it is practical, beneficial, and affordable.

• Digital engineering should be addressed in the Acquisition 
Strategy and in the Systems Engineering Plan.

• Digital engineering methodologies, technologies, and 
practices support a comprehensive engineering program for 
defense systems.

Digital engineering transforms 
DoD systems engineering practice.

DODI 5000.97 Digital Engineering

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Aligning Digital Engineering & Digital Twins

Graphic from AIAA & AIA Digital Twin: Definition & Value

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Measuring Congressional Demand

“digital twin” search on congress.gov

Excerpt from House’s FY25 NDAA

Key inflection year

Requested Given

$350k of “new” money

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Measuring Success in FY23 Justification Books

DoD FY23 Defense Wide RDT&E 
Justification Book

Navy FY23 RDT&E Justification Book

Air Force FY23 RDT&E 
Justification Book

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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• “Color of Money” – RDT&E vs O&M and the surrounding 
organization structures

- 5-10 yr cost savings likely isn’t a priority to the PM
- Congressional budget process is complicated

• Need clarity of DT’s “maturity” in alignment to acquisition process
- Think more TRL less CMMI

• No standard approach to address the cybersecurity concerns
- Align to DoD’s vision of Zero Trust Architectures

• DoD isn’t yet a “data first” organization
- We acquire complex systems; the designers, operators, upgraders, are all 

different companies, sometimes at the same time

Challenges Digital Twin Adoption at the DoD

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Development of Modeling & Simulation for 
Engineering Strategy

Primary Goals:

Goal 1 Develop a joint, enterprise-level common technical framework and infrastructure, supporting modeling and simulation.
Goal 2 Promote trust within the M&S community through authoritative sources of data.
Goal 3 Leverage the professional development system supporting modeling and simulation.
Goal 4 Cultivate integration of enterprise-level management within the DoD and the larger M&S community.
Goal 5  Adapt policies, processes, and infrastructure enabling rapid (agile) assessment and procurement of emerging technologies 
and tools.

2022
Initial Draft

MAY 2023
Revise Draft

JUL 2023
CATMS Review

2025
Road Show

Oct 2023
Re-Scoped to 

focus on 
Engineering, 

Acquisition and 
Program 
Lifecycle 

Management 
(PLM)

Apr 2024
Graphics Finalized

Fall 2024
Released

Jun 2024
Final 

Preparation

Jan 2024
One-on-One 

Meetings with key 
stakeholders to 

review re-scoped 
goals.

Mar 2024
Completed 
New Draft 

Content

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Modeling & Simulation Strategy for Engineering

Focus is on the engineering level and the 
interactions across levels

Importance of address 
overlapping pain points.

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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DODI 5000.61 DoD Modeling and Simulation (M&S) 
Verification, Validation & Accreditation (VV&A)

Distribution Statement A.  Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-0964

Establishes DoD policy for VV&A of M&S
• Requires VV&A of models, simulations and data used to support DoD processes, products and decisions
• Directs VV&A results be documented and made accessible
• Assigns Components and PAS* Officials as final validation authority for representations in their areas of 

responsibility
Establishes standards for documentation and accessibility of VV&A results

JAN 2023
Internal 

Coordination

APR 2023
Precoordination 
Draft Revision, 

DD106 signature

APR-SEP 2023
Coordination via Portal

NOV 2023
Coordination Revision, Pre-Signature 

Review

DEC 2023
Pre-Signature Revision, 

Submitted Legal Sufficiency 
Review (LSR)

JUN 2024
Expected LSR

JULY 2024
Expected Security 

Review

AUG 2024
• Expected Approval, 

Publication

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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NITRD Digital Twin FTAC 

• The National Academies of Science, Engineering, and Medicine (NASEM) released a report called 
“Foundational Research Gaps and Future Directions for Digital Twins”

• Report contained numerous findings, conclusions, and recommendations on digital twin technology
• In response, the Networking and Information Technology Research and Development (NITRD) Program 

launched a Fast Track Action Committee (FTAC) on digital twin technology
• Collaborate across industries on best practices, lessons learned for digital twin technology
• Develop a National Digital Twin R&D Strategic Plan

FEB 2024
NSF Paper 

release

MAY 2024
NITRD FTAC 

Formed

JUNE 2024
Digital Twin Strategic 

Plan RFI Released

JULY 2024
RFI Responses 

Received by FTAC

NOV 2024
Rough Draft of 
Strategic Plan

JAN 2025
National DT R&D Strategic 
Plan Delivered to White 
House

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Digital Engineering Body of Knowledge 
Distribution Statement A.  Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-0964

• DEM&S Knowledgebase
• Hosts authoritative resources
• Geared toward accelerating capability development
• Collaborative community 

Continuous Capability Maturity  Continuous Content Curation  Continuous Outreach Activities

https://de-bok.org/

DEC 2022
Full Operating 

Capability

FEB 2023
Conduct 

DEM&S CoP

MAR 2023
• Complete DTIC
Content Migration

• Conduct Governance 
Board APR 2023

Continue business 
practice development

MAY 2023
DEBoK Jam

JUN 2025
Classified 
Capability

JUN 2023
Initiate RMF process

NOV 2023
IITSEC

MAR 2024
CUI Baseline

DEC 2024
SIPR Baseline
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Sharing Digital Engineering, Modeling & Simulation Concepts and Best Practices 
• Involvement from the DoD, Federal Government, Industry and Academia.

Advantages of Participating
• Networking Opportunities 
• Knowledge Exchange
• Exclusive Events
• Collaborative Projects 
• Resources and Learning Materials 
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Upcoming DEM&S Community of Practice in 2024
Distribution Statement A.  Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-0964

500+ person 
membership

Digital Thread
17 JAN 24

Metrics, ROI,
Maturity

13 MAR 24

Connecting AI,
LLM and DE
22 MAY 24 Tool Vendor 

Challenge
24 JUL 24

SYSML V2
18 SEP 24

Digital Twin
20 NOV 24

FED DEF:
DE Summit

March 11-13, 
2025

2023 Topics
• Model Interoperability
• Digital Ecosystems
• Contracting/Digital Artifacts
• Bodies of Knowledge
• Workforce Development

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.



Standards Are Foundational to Digital Transformation

Aligned With

“Technology standards and protocols 
are core to our digital infrastructure, 
national security, and economic 
prosperity.”

23Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.



Documents as Digital Data

Standards available in 
paper (1952- 1994)
DoD Single Stock Point 
(DoDSSP) operates a 
paper-based distribution 
system.

Open digital format
(1990s to today) 
Electronic documents 
and publishing tools allow 
documents to be read 
and searched.

Machine readable 
document
Structured content of 
standard documents to 
enable efficient processing 
of content by software.

Semantic enrichment of 
content for selective 
access
Receive content of 
multiple standards for a 
given purpose.

Information modeling that 
expresses content and 
relation between 
elements.

Machine 
interpretable 
content

Machine 
readable 
content

XMLPDFPaper

Evolution of Standards

PAST PRESENT FUTURE

*DoD implementation of ISO - IEC/ISO SMART Model 

Paper Digital

24Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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• Highlight Value
- Do: Show how DT can save “resources” and how new ideas are unlocked
- Don’t: Oversell to senior leaders – be honest about the investments

• Educate the Community
- Do: Identify characteristics of successful deployments
- Don’t: Focus on definitions – can quickly turn your audience off

• Measure Maturity
- Do: Invest in Uncertainty Quantification or other maturity model
- Don’t: Make it “all or nothing” – everything in the DoD is a spectrum

• Standards
- Do: Find commonality then standardize around that 
- Don’t: Create a new standard just to address the “lack of commonality”

How DTC Can Address the Gap

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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“(11) General Interference with Organizations and Production
(a) Organizations and Conferences

(1) Insist on doing everything through "channels." Never 
permit short-cuts to expedite decisions.
…
(3) When possible, refer all matters to committees, for 
"further study and consideration." Attempt to make the 
committees as large as possible - never less than five.
…
(8) Be worried about the propriety of any decision - raise 
the question of whether such action as is contemplated 
lies within the jurisdiction of the group or whether it 
might conflict with the policy of some higher echelon.”

Case Study: The Office of Strategic Services

Don’t accept organizational sabotage in the use of models in a digital ecosystem. 
Focus on driving value, moving froward, and celebrate the wins.
Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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Contact Information

Systems Engineering and Architecture
osd-sea@mail.mil | Attention: DEM&S

https://www.cto.mil/sea

Office of the Under Secretary of Defense for 
Research and Engineering OUSD(R&E)

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-2779.
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