Models, Simulations, and Digital Engineering
In Systems Engineering Restructure
(Defense Acquisition University CLEO11)

Ms. Philomena “Phil” Zimmerman
Deputy Director, Engineering Tools & Environments

Office of the Deputy Assistant Secretary of Defense for
Systems Engineering (ODASD(SE))

19th Annual NDIA Systems Engineering Conference
Springfield, Virginia | October 26, 2016

19t NDIA SE Conference

10/26/2016 | Page-1 Distribution Statement A — Approved for public release by DOPSR. Case # 16-S-2893 applies. Distribution is unlimited.



Contents

= ODASD (SE)

= Digital Engineering Overview

= CLE 011 Objective, Scope and Course Description
= CLE 011 Course Outline

= Next Steps

19t NDIA SE Conference

10/26/2016 | Page-2 Distribution Statement A — Approved for public release by DOPSR. Case # 16-S-2893 applies. Distribution is unlimited.



Vision of Digital Engineering

(aka Model-Based)

CURRENT STATE

= QOur 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
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Leveraging Multiple Activities to |
Advance Digital Engineering Within DoD

Infusion in Policy & Guidance

http://www.acq.osd.mil/se/pg/guidance.html

G) e DoDI 5000.02, Enclosure 3,
Section 9: Modeling and
Simulation

Defense Acquisition
Guidebook Chapter 4

-
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<o | DoD Digital
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DoD Initiatives
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Advancing the state of practice for Digital Engineering within DoD
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CLE 011 - Models Simulations and Digital Engineering in
Systems Engineering

= Mission: Develop and field a distance learning course CLEO11, to
Incorporate Digital Engineering Concepts while maintaining modeling
and simulation fundamentals.

= Scope: Length: 4-5 hours. Series of modules 20-30 minutes

= Target audience: Acquisition professionals from all workforce areas
(PM, ENG, LOG,T&E, S&T, Contracting)
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CLE 011 Course Description

= Provided an overview of how M&S supports the DoD acquisition
process, outlines relevant DoD acquisition policy and guidance and
summarizes how M&S supports Systems Engineering. p——

)

,ﬂ Facebook

= How to plan for its effective use; the reuse of M&S assets; the key _—_ ey _ﬁ_ﬂ_ 2
aspects of Verification, Validation, & Accreditation (VV&A); and = B - -
understand how the government should plan for contracting support == -
for M&S. —— —im

RESTRUCTURED: Models, Simulations and Digital Engineering in Systems
Engineering

» Describe the use of models and simulations in the context of the digital engineering (model-
based) activities ongoing in the Department, and the Defense Industry.

= Discuss the value of consistent and coherent use of models in support of DoD acquisition system
activities.

= Qutline the need for properly aligning the use of digital artifacts to tasks, and the attributes
necessary to ensure success on engineering efforts.

Incorporating Digital Model-Centric Engineering in the Engineering Curriculum
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CLE 011 Course Qutline

« This course consists of the following:
— Course Overview (Introduction)

— Course Topics:
o Lesson 01 Digital Engineering Concepts
o Lesson 02 Preparing for Digital Engineering Ecosystem
o Lesson 03 Acquisition Considerations

o Lesson 04 Using Digital Artifacts to Gaining Community
Acceptance and Understanding Risk

o Lesson 05 Examples Using Digital Artifacts
— Course Summary
— End of Course-Exam
— User Survey

This course specifically address DOD directions and guidance
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Lesson 1
Digital Engineering Concepts

Lesson one provides a basic understanding of the use of “models”
In the context of Digital Engineering. Modeling is essential to aid in
understanding complex systems and system interdependencies.

=
This lesson sets the stage for understanding: E
= The motivation for change to have models and E
supporting technical data as the source of truth _ el nl l
d not the documents DAT A s s e
an ' o [ JiY = ETiFy | USED SUPPORT puim
= The tenets in DoD policy and guidance Jﬂﬁ.‘iﬁ"ﬂ“‘ﬁ-ﬁ=mﬂwsﬂﬁmnnﬂ;§;f&"'—.-
supporting the change to Digital Engineering anFi‘!:-‘!ﬁ‘MiﬂmEunlmi. m ng%ﬁm
- e — & ﬁsvnmsﬁm-gi':.'ﬁmﬁr AN |
» The terms that support the concept for Digital T B B
Engineering =

= Use of model based approach to increase e ——
program success and establish the models as
the authoritative source

» Models, simulations, and artifacts developed e =
and used as a technical continuum through the
program lifecycle.
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Lesson 2
Preparing for a Digital Engineering
Ecosystem

Lesson two provides the considerations when moving towards the
future state of the Digital Engineering Ecosystem.

Supports

This lesson explores considerations for:

PI‘OIl.fL‘es Provides
Sharing Collaborative

» Integrating methods, processes, tools and data in a B ey an
collaborative environment A

» Incorporating the Digital System Model (DSM) taxonomy
as general guidance of how the data should be
structured, developed, and used

= Providing end-to-end data management for creating,
processing, sharing, and reusing data/information across
across the lifecycle

= Defining workforce needs for the development and use of
models, data and digital artifacts during the acquisition l ! A

lifecycle.

- . =
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Lesson 3
Acquisition Considerations

Lesson three provides understanding of how Digital
Engineering tasks and products are put on contract.

DE Ecosystem related tasks require multiple considerations
that consist of:

» Inclusion of modeling, simulation, and digital engineering tasks in the RFP.
= QObtaining the appropriate model and digital engineering artifacts and deliverables
using the proper contractual mechanism.

=  Acquiring the data and data rights
to support digital engineering
activities

= |dentifying and managing the full
spectrum of IP and related issues
throughout the lifecycle

CONTRACT

SO0/
SOW;
PWS

Spec

Pricing

DID

CDRL
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) Lesson 4
JUsing Digital Engineering to Gain Community g
Acceptance and Understand Risks \

Lesson four provides key enablers for understanding how to gain
Acceptance and Approval for Models and Digital Engineering

artifacts.

This lesson provides an understanding of how to:

» Gain the communities’ acceptance and

the stakeholder’s trust for using Digital
Engineering

» Verify and validate the models to
increase confidence in the pedigree of
the single source of truth

= |dentify and mitigate the programs’
risks

= Determine the risks associated with
using a Digital Engineering approach

Community Acceptance

200

200

Credibility (explicit)

Digital Artifacts
Models, Data

Processes,
Methods

Tools

Trust (Tacit)

Context/Governance

Accuracy of Expert
Judgment
Applicability of
Methods/Processes
Community Buy-in

IS

Peer Reviews, Verification, Validation,
Accreditation
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Lesson 5
Examples of Using Digital Artifacts “3%

Lesson five provides an understanding of how digital artifacts
support system-of-systems, program interoperability, and modularity
(as part of Modular and Open System Approach)

This lesson provides examples showing how:

= Digital artifacts support interoperability to
consistently share and exchange data and
models across stakeholders

= Digital artifacts support the spectrum from one
system to a System of Systems (SoS) in order
to deliver unique capabilities that achieve the
mission

= Digital artifacts support Modular Open Systems Approaches (MOSA) to enable
modular and adaptable open interfaces of new and/or legacy systems

Cohesively using digital artifacts throughout the lifecycle is critical

19t NDIA SE Conference S . . T L
10/26/2016 | Page-12 Distribution Statement A — Approved for public release by DOPSR. Case # 16-S-2893 applies. Distribution is unlimited.



Next Steps

Upcoming Milestones

Deliver Storyboards 30 Nov 2016
Deliver Limited Release Course 28 Feb 2017
Full Deployment 28 Apr 2017
2015 2016 2017

rogram
rototyp essons

Object|ves Ddgvelopment Contract | Dev \

Limited

Rglease A
/ Degloy
. Reyiew & Codrse @ osp

Fegdback
B pau

Requesting volunteers to serve as beta testers
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Additional Digital Engineering
Activities

= Journal of Defense Modeling and Simulation
— Special issue paper with three focus areas: Digital Engineering,
Engineered Resilient Systems, and Modular Open Systems
Approach. Includes OSD, Services, and Systems Engineering
Research perspectives.
— February 2017 Publication

= Digital System Model Taxonomy
— Provide the foundational framework for organizing and
communicating technical data

= Digital Engineering Strategy
— Instantiate strategic goals, objectives, and recommendations to
realize the DoD Digital Engineering Vision

= Digital Engineering Working Group (DEWG)

= Digital Engineering Website
= http://www.acq.osd.mil/se/initiatives/init_de.html|
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For Additional Information

Philomena Zimmerman
Deputy Director, Engineering Tools & Environments
DASD(SE)
571-372-6695
philomena.m.zimmerman.civ@mail.mil

Other Contributors:
Tyesia Pompey Alexander, Ph.D.
571-372-6697 | tyesia.p.alexander.ctr@mail.mil
Tracee Walker Gilbert, Ph.D.
571-372-6145 | tracee.w.gilbert.ctr@mail.mil

Frank Salvatore
973-607-2068 | frank.j.salvatore.civ@mail.mil
Allen Wong
571-372-6788 | allen.wong4.ctr@mail.mil

19t NDIA SE Conference

10/26/2016 | Page-15 Distribution Statement A — Approved for public release by DOPSR. Case # 16-S-2893 applies. Distribution is unlimited.



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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