
Distribution Statement A ïApproved for public release by DOPSR. Distribution is unlimited.NDIA M&S

2014/02/17 | Page-1

Ms. Philomena ñPhilò Zimmerman
Office of the Deputy Assistant Secretary of Defense for 

Systems Engineering (ODASD(SE))

Presentation for Goddard Space Flight Center Engineering Seminar

12 May 2015

MBSE in the Department of Defense



NDIA M&S

2014/02/17 | Page-2
Distribution Statement A ïApproved for public release by DOPSR. Distribution is unlimited.

Contents

ÅDASD (SE) Organization 

ÅPolicy & Guidance Review

ÅDigital System Model / Digital Thread (DSM/DT) 

Concept 

ÅDefinitions

ÅCurrent Collaborators

ÅProof of Concept 

ÅChallenges / Issues

ÅSummary



NDIA M&S

2014/02/17 | Page-3
Distribution Statement A ïApproved for public release by DOPSR. Distribution is unlimited.

DASD, Systems Engineering

DASD, Systems Engineering

Stephen Welby

Principal Deputy Kristen Baldwin

Leading Systems Engineering Practice 

in DoD and Industry

ÁSystems Engineering Policy and Guidance

ÁTechnical Workforce Development

ÁSpecialty Engineering (System Safety, 

Reliability and Maintainability, Quality, 

Manufacturing, Producibility, Human Systems 

Integration)

ÁSecurity, Anti-Tamper, Counterfeit Prevention

ÁStandardization

ÁEngineering Tools and Environments

Engineering Enterprise

Robert Gold

Supporting USD(AT&L) Decisions with 

Independent Engineering Expertise

ÁEngineering Assessment / Mentoring  of  

Major Defense Programs

ÁProgram Support Assessments

ÁOverarching Integrated Product Team and 

Defense Acquisition Board Support

ÁSystems Engineering Plans

ÁSystemic Root Cause Analysis

ÁDevelopment Planning/Early SE

ÁProgram Protection

Major Program Support

James Thompson

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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Outreach: INCOSE/JPL, NDIA, MBE Summit, AMSWG 

Digital 

Engineering

Design

ÅDigital System 

Model/Digital Thread 

ÅEducation 

ÅPolicy & Guidance

ÅData Rights 

Engineered 

Resilient

Systems

ÅTrade Space Analysis 

ÅSERC 

ÅCREATE/HPCMO

Modular 

Open

Systems

Architecture

ÅBBP 3.0

ÅTechnical Standards 

ÅCurriculum 

Development  

Engineering processes, tools and techniques incorporating the latest digital

practices for making informed decisions throughout the acquisition lifecycle. 
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Technology Maturation 

& Risk Reduction

Data, Information, and Knowledgeé. ñSingle Source of Truthò

Digital System Model - Data

Digital Thread ïFramework for DSM use
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Change the Focus for Modeling 
and Simulation Use in Acquisition

(4) Fundamentals 

(3) DAG Chapter 4

(2) DoDI 5000.02

2

3

4

DoDI 5000.02, Operation of the 

Defense Acquisition System
Á Requires the  integration of Mod/Sim 

activities into program planning and 

engineering efforts 
(http://www.dtic.mil/whs/directives/corres/pdf/500002p.pd

f)

Defense Acquisition Guidebook (DAG) 

Ch 4 ïSystem Engineering
Á Defines the Mod/Sim capabilities, 

benefits, roles, responsibilities, and 

activities (https://acc.dau.mil/dag4)

MS&A Fundamentals
Á Defines a set of high-level truths for 

Mod/Sim usage in Systems 

Engineering support to acquisition 
(http://www.acq.osd.mil/se/docs/SE-MSA-

Fundamentals.pdf)

1
Weapon Systems Acquisition Reform 

Act of 2009
Á The Act of Congress passed in 2009 

that was created to reform the way  

the Pentagon contracts and 

purchases major weapons systems. 
(http://www.ndia.org/Advocacy/PolicyPublications

Resources/Documents/WSARA-Public-Law-111-

23.pdf)

Modeling and Simulation as SE enabler: shift in focus: 

Establishes modeling and simulation needs from acquisition 

use, data consumed, and results produced

(1) WSARA 
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The MS&A Fundamentals Product

ÅKey Areas Emphasized: 
ï Program Systems Engineer (SE) 

is responsible for Mod/Sim 

planning and coordination

ï Modeling and Simulation is 

included in key schedule and 

programmatic plans

ï SE uses models to define, 

understand, and communicate 

technical artifacts

ï Models are continually updated 

throughout program life-cycle

ï Project success is dependent on 

appropriate Mod/Sim training of 

team

ï Models used on the program need 

to be accepted and credible
http://www.acq.osd.mil/se/docs/SE-MSA-Fundamentals.pdf
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DoDI 5000.02, 
January 7, 2015

ñThe Program Manager will integrate 

modeling and simulation activities into 

program planning and engineering 

efforts. These activities will support 

consistent analyses and decisions 

throughout the programôs life cycle. 

Models, data, and artifacts will be 

integrated, managed, and controlled to 

ensure that the products maintain 

consistency with the system and 

external program dependencies, provide 

a comprehensive view of the program, 

and increase efficiency and confidence 

throughout the programôs life cycle.ò

ENCLOSURE 3, SECTION 9: MODELING AND SIMULATION 
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Systems Engineering Opportunity
The Builder is Always Defined by the Tools

ñI believe we are on the threshold of seeing 

é integrated design tool suites for complex 

electromechanical systems.  I believe we 

will begin to see simulation become a more 

integrated part of the design process rather 

than something that is engaged separately.  

I believe we will see the ability to affordably 

explore much more complex design spaces, 

with the opportunity to better understand 

how the implication of design changes 

downstream ripples back across an entire 

product design.ò 

Remarks at 23rd Annual INCOSE International Symposium, June 25, 2013, 

Philadelphia, PA

Mr. Stephen P. Welby
DASD, Systems Engineering

Model-based systems engineering plays a 

key role in making this vision possible
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How Does Modeling Support SE?

Critical items in DoD Systems Engineering

Å Flexible designs that adapt and are resilient 

to unknown missions and threats

Å Cost and affordability as quantifiable 

attributes of the trade space

Å Systems of Systems, and Enterprise, 

contexts responding to multiple 

stakeholders

Å Responsive, balancing agility with rigorous 

analysis and data

Å Safeguarding critical information while 

designing for interoperability

Å Applied across significantly diverse 

domains

Balancing these axioms 

is challenging to SE. 

It drives the need for,

and use of engineering 

models to: 

ÅMaintain consistency 

about the system

ÅIntegrate technical and 

non-technical drivers

ÅUnderstand the 

various perspectives 

on the system under 

development
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What Ifé

Å The performance capability and total ownership cost of a 

weapon system could be quantitatively estimated at every 

stage of the acquisition lifecycle? 

Å Program risks could be identified and quantitatively 

estimated up front? 

Å The expected impact of specific program 

activities/decisions on program risks, performance 

capability, and total ownership cost could be quantitatively 

estimated up front? 

Å Program risk, performance capability, and total ownership 

cost estimates could be updated as program activities are 

completed?

Digital  System Modeling enables rapid development and acquisition 

of capable, reliable, and affordable weapon systems. 
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ASR
SRR

SFR PDR CDR SVR FCA
PRR

PCA
SAF/AQR DoD

MDD
MS-A MS-B

MS-CLRIP
FRP

RFP

Design & 

Mfg Data

Test Data Supply Data

Operational 

Data

Engineering Knowledge

Management System

PEO, PM

Assembly of  multi-domain, multi-physics, multi-level, 

constructive and virtual component and system 

analysis tools  operating on engineering data to support 

acquisition and sustainment

End to End Single, 
Digital Digital Twin

Probabilistic 

analysis of 

margins, 

uncertainties, and 

risks

Analysis of cost, schedule, and 

performance, affordability, risk, 

and risk mitigation 

CAPE/CADE 

aligned analysis of 

Total Ownership 

Costs

Engineering

Competence

Data Base

Maintenance 

Data

Engineering 

Standards

Requirements 

Data

Model / 

Modeling Support to Acquisition 

Thanx to USAF


