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Systems Engineering focuses on engineering excellence
- the creative application of scientific principles:

@ US Department
— To design, develop, construct and operate complex systems of Defense is the
— To forecast their behavior under specific operating conditions World’s Largest
— To deliver their intended function while addressing economic Engineering
efficiency, environmental stewardship and safety of life and Organization
property
@ Qver 99,000
DASD(SE) Mission: Develop and grow the Systems Engineering  Uniformed and
capability of the Department of Defense — through engineering Civilian Engineers
policy, continuous engagement with component Systems
Engineering organizations and through substantive technical @ Qver 39,000 in
engagement throughout the acquisition life cycle with major the Engineering
and selected acquisition programs. (ENG) Acquisition
Workforce

A Robust Systems Engineering Capability Across the
Department Requires Attention to Policy, People and Practice
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DASD, Systems Engineering
Stephen Welby

Principal Deputy Kristen Baldwin

%% Systems Analysis
ll Kristen Baldwin (Acting)

Addressing Emerging Challenges on
the Frontiers of Systems Engineering

Analysis of Complex Systems/Systems
of Systems

Program Protection/Acquisition Cyber
Security

University, FFRDC and Industry

Wh
@Modeling and Simulation )
M

Major Program Support
James Thompson

N

Supporting USD(AT&L) Decisions with
Independent Engineering Expertise

Engineering Assessment /
Mentoring of Major Defense
Programs

Program Support Reviews
OIPT / DAB / ITAB Support
Systems Engineering Plans
Systemic Root Cause Analysis

Mission Assurance
Vacant

Leading Systems Engineering Practice
in DoD and Industry

Systems Engineering Policy & Guidance
Development Planning/Early SE

Specialty Engineering (System Safety,
Reliability and Maintainability
Engineering, Quality, Manufacturing,
Producibility, Human Systems
Integration)

Counterfeit Prevention

Technical Workforce Development

Standardization

Providing technical support and systems engineering leadership and oversight to

USD(AT&L) in support of planned and ongoing acquisition programs
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Definitions

e Model

— A physical, mathematical, or otherwise logical representation of a system, entity,
phenomenon, or process

» Modeling & Simulation Coordination Office (MSCOQO) Glossary
e Digital Thread

— Captures information generated from concept development and design to analysis,
planning, manufacturing, assembly, maintainability, and through to disposal.

= Digital Manufacturing and Design Innovation Institute (DMDI) BAA

« Model-Based Engineering

— An approach to engineering that uses models as an integral part of the technical
baseline that includes the requirements, analysis, design, implementation, and
verification of a capability, system, and/or product throughout the acquisition life cycle.

» Final Report, Model-Based Engineering Subcommittee, NDIA, Feb. 2011

« Model-Based Systems Engineering

— The formalized application of modeling to support system requirements, design,
analysis, verification and validation activities beginning in the conceptual design phase
and continuing throughout development and later life cycle phases.

= INCOSE SE Vision 2020

SEDC 2014

4/3/14 | Page 5 Distribution Statement A — Approved for public release by DOPSR on 4/1/14; Case# 14-S-1184 applies. Distribution is unlimited.



DoD Modeling and Simulation
Policy and Guidance

Interim DoDI 5000.02, Operation

of the Defense Acquisition System
(1) DoDI 5000.02 = Requires the integration of

(2) DAG Chapter 4 Mod/Sim activities into program

planning and engineering efforts
(http://www.dtic.mil/whs/directives/corres/pdf/50

(3) Fundamentals
0002_interim.pdf)

Defense Acquisition Guidebook
2 (DAG) Ch 4 - System Engineering
= Defines the Mod/Sim
capabilities, benefits, roles,

responsibilities, and activities
(https://acc.dau.mil/dag4)

MS&A Fundamentals

= Defines a set of high-level truths
for Mod/Sim usage in Systems
Engineering support to

acquisition
(http://mww.acq.osd.mil/se/docs/SE-MSA-
Fundamentals.pdf)
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Current State: Benefits

« DAG Chapter 4 outlines the benefits of using Modeling and Simulation

Production and

J([TS A & loC FOC

Materiel Solution  Technology Maturation Engineering & Manufacturing

srizlheie & Risk Reduction Development DBl

« More complete « Imoroved « Earlier identification/mitigation '« Reduced

evaluation of trade Rezuirements of risks _ manufacturing related

Space ; « Earlier identification ) ((;:gr:(r:]l;rerﬁz;and collaborative to cost and schedule
* Improve /mitigation of risk

Communicati.on « More complete : iedulcerdtdgfgcts zlmd r;e}]v;/ork
. Earlyfevaluatlon of evaluation of trade sc(;g?j EIZ ed aevelopme

manufacturing space

feasibility P * Improved system software

reliability and quality
* Design reuse

DoD has realized benefits of using Modeling and Simulation, but not

consistently across the acquisition lifecycle
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Current State: Challenges

3. Design is not stable

2. Technologies & and performi(;lg as 4. Production is not
i expecte ' i

1 75% of LCC resources_not matching Xp meeting cost, schedule 5. Operational

requirements and quality targets Non-Suitability

fixed by MS A
JCIDS A loC FOC

L, Materiel Solution = Technology Maturation Engineering & Manufacturing = Production and

Analysis & Risk Reduction Development Deployment
Concept Dev  AOA  System Design System Development T&E LOI\;vr-oI'\;altjtgtliglrtllal Operations
new data
new data O - Technology Changes
new data_B Materiel Changes
new data B - Design Changes
new data .- Requirements Changes
Ol Other Changes

Source: GAO report 2013 GAO-

D on s * Linearacquisition process

Selected Weapon Programs ® LaCkS adaptablllty tO Changes

D005 rport preMlestane & atd « Stove-piped workforce and data sources
Enqineening A Retespective * Information shared through static documents
e o +_Limited Reuse
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Model-based System Engineering (MBSE): MBSE is part of a
long-term trend toward model-centric approaches (in Systems
Engineering) adopted by other engineering disciplines, including
mechanical, electrical and software. iNncosE sE vision 2020

Potential: Ability to reduce the time, cost and risk to develop,
deliver, and sustain systems, through the use of models as a
fundamental element of program information

* Are an integral part of the technical baseline, and are digital

« Evolve through use in multiple disciplines, and are shareable. (NDIA MBE report)

Multiple efforts (thrusts) to operationalize MBSE through:
Methodologies, Tools, Languages, Standards

Organizing engineering data into a model for use across a program
Implementation within research
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MBSE Methodologies, Tools,
Languages, Standards

MBSE is evolving and maturing to address specific
acquisition activities and challenges

Need to appropriately operationalize within engineering
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Future State: Digital Thread (DT)/
System Model (SM) Concept

JCIDS A & oC

L Materiel Solution = Technology Maturation
Analysis & Risk Reduction

FOC
Engineering & Manufacturing  Production and
Development Deployment
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t 1 1 1 11 1

Digital Thread/System Model
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Future State: Data-Driven

e.g. Engineered Resilient Systems ';

Common Core
Platforms

T
e Tradespace o
Lifecycle Cost Analysis Mission Context
Analysis Analysis

Needs (...ilities) " 4
» Manufacturability P bl
* Affordability Data, Information, -
* Reliability & Knowledge High & Low
- Sustainability Fidelity Codes
* Usability  prevjous Design :
« Testability Successes, S&T Resources,
- fre Lessons-learned Research

Training  Engineering  Cost Analyst
Acquisition__ Users

<&l <l < ﬁ%lii/)
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-.-""-‘—-L__
—

Enter data once

Framewok Interface

Leverage throughout lifecycle

Rapid,
Reconfigurable
s Systems

HPCMP
Resources

-
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Next Steps

« Map the research landscape

— ldentify major areas of research
needed to realize a model-use
philosophy in engineering activities,
and an acquisition lifecycle

Intermational Coundl on Systems Engincering 100

 Locate and review exemplars

— Find DoD examples of data model
centric implementations to support
engineering and acquisition activities

e Methods, Processes & Tools

— ldentify current activities and methods
that benefit from use of models
throughout the application of Systems
Engineering

— Develop business case

SEDC 2014
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For Information

Philomena Zimmerman
Deputy Director, Modeling, Simulation & Analysis
Office of the Deputy Assistant Secretary of Defense
for Systems Engineering
571-372-6695 | philomena.m.zimmerman.civ@mail.mil

Other Contributors:

Tracee Walker Gilbert, Ph.D.
571-372-6145 | tracee.w.gilbert.ctr@mail.mil

Frank Salvatore
973-602-2068 | frank.j.salvatore.ctr@mail.mil

Tyesia Alexander, Ph.D.
571-372-6697 | tyesia.p.alexander.ctr@mail.mil

Timothy Tritsch
732-539-5183 | timothy.j.tritsch.ctr@mail.mil

Andrea Lora
571-372-6787 | andrea.m.lora.ctr@mail.mil
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