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Major Program Support

? Engineering Enterprise
WM James Thompson

Robert Gold
Supporting USD(AT&L) Decisions with Leading Systems Engineering Practice
Independent Engineering Expertise in DoD and Industry
A Engineering Assessment / Mentoring of A Systems Engineering Policy and Guidance
Major Defense Programs A Technical Workforce Development
é\ Program Support Assessments A Specialty Engineering (System Safety,
A Overarching Integrated Product Team and Reliability and Maintainability, Quality,
Defense Acquisition Board Support Manufacturing, Producibility, Human Systems
A Systems Engineering Plans , Integration)
A Systemic Root Cause Analysis A Security, Anti-Tamper, Counterfeit Prevention
A Development Planning/Early SE A Standardization

A Program Protection A Engineering Tools and Environments

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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INCOSE/JPL, NDIA, MBE Summit, AMSWG

Engineering processes, tools and techniques incorporating the latest digital
practices for making informed decisions throughout the acquisition lifecycle.
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£ & Change the Focus for Modeling
@ and Simulation Use in Acquisition

(1) WSARA 4 Weapon Systems Acquisition Reform
Act of 2009

(2) DoDI 5000.02 A The Act of Congress passed in 2009
that was created to reform the way

(3) DAG Chapter 4 the Pentagon contracts and
purchases major weapons systems.

(4) Fundamentals (http://www.ndia.org/Advocacy/PolicyPublications
Resources/Documents/WSARA-Public-Law-111-

Automated Y jisit L Manag: : 23pdf)

DoDI 5000.02, Operation of the
Defense Acquisition System
A 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 4171 System Engineering

A Defines the Mod/Sim capabilities,
benefits, roles, responsibilities, and
activities (https://acc.dau.mil/dag4)

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

Modeling and Simulation as SE enabler: shift in focus: Mod/Sim usage in Systems

Establishes modeling and simulation needs from acquisition Engineering support to acquisition
(http://www.acq.osd.mil/se/docs/SE-MSA-

use, data consumed, and results produced Fundamentals.pdf)

NDIA M&S
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The MS&A Fundamentals Product

m “ DEFARTMENT OF DEFENSE
ACGQUISITION MODELING AND SIMULA TION WORKING GROUP

A Key Areas Emphasized:
m m Systems Engineering Modeling, Simulation, and Analysis Fundamentals |

1. The responsibillty for pianning and coordinating program modeling and simulation eforts belongs 1o the
Program Manager and may be delegated bo the Program Sysiems Engineer and other program staff as
approprate.

2. Modeiing and simulation eforts are Incluged In the sysiems engineerng efort as part of programiproject
rsk management and cost and schedule planning. Modeling and simulation effors Include identifying
metrics that relabe Te use of modeling and simulation to cost savings and risk reduction.

3. Systems engineers use models to define, understand, communicate, assess, Interpret, and accept the
project scope; bo produce technical documentation and other artfacts; and to maintaln “ground truth™ about "
the systemis). I

4. Programs should identify and maintain a sysiem model, representing all necessany viewpoints on the
oesign and caphuring all relevant system Interactions.

a. Uniess Impractical, the program should develop the system model using standard model
representalions, Memoss, and undenying data srechunss.

b. The system model Is a product of both system and design enginesring effors. The program should
construct the model by integrating @ata consumed and produced by the modeling and simulation
activities across and related o the program. The program should confirm the mode] baselne at
appropaiate technical milesiones.

c. The program should construct depictions of system concepts developed In support of tachnical I
reviews using the system model as source data.

d. The system model should Include, but shoukd not be imied 1o, parametnic gescriptions, definitions
af behaviors, Intermnal and extamal Inteffaces, cOS INDULS, and races from operational capablibes
o requirements and design consincts.

2. The sysiem moodel shauld be 3 pan of, and should &volve with, e program development bassline.
The sysiem model should be Integrated throwghout the program IMe cycle and aeoss domains
within @ program’s various phases.

. The system model can provide source data for the program o wse 10 constnuct Instantiated models
i SUPpOTt SYS1EM frades; optimizations; design evaluatons; system, subsysiem, component, and .
subcomponent integration; cost estimations; ate. I

g. The program should update the system model throughout the program Iife cycle. Capturing thess
updates In the sysiem model wil provide continulty among the program mogeling and simulation
users and activiiles. Unless Impractical, during the development and constrsction of models and
simulations, the program should ensure the modeis wil be applicable to other program areas such
as tralning and iesiing.

5. The development of models, construction of simuiations, and use of thase 3ssels 10 parform program

Program Systems Engineer (SE)
Is responsible for Mod/Sim
planning and coordination

Modeling and Simulation is
included in key schedule and
programmatic plans

SE uses models to define,
understand, and communicate
technical artifacts

Models are continually updated
throughout program life-cycle

gefinition and development aciivities (to Include pre-MOD, and pre-milestone A) requires collaboration
among all project stakeholders.

. Proper use of modaling and simulation throwghout the acquisiion Iife cycle IS critical Tor program SUCCess.

The program should pfovide suffclent tralning to support the appropriate use of modeling and simulation.
The program should Identty metrics and track the metrics 1o support the linkage betwesn the raining and
Increased support 10 e program.

. Miodeding and simulabion provides criical capablliies o effectively deal with Issues Including but nod limilted

Project success is dependent on
appropriate Mod/Sim training of
team

o Interoparaniity, joint operations, and Systems of SYSiamMs across the entine 3cquisition Iife cyce.

8. Models employed In acquisiion activities should be credibée, and the program should use the modets while .
acEnowledging a leved of nsk appropriate 1o e application (see Dol Instruction S000.61, DoD Modsling I
and Simulation (M&S) Verification, Valldation, and Accremiation (VVEA)).

Models used on the program need
to be accepted and credible

‘“Version 3.0, March 2014, For AddBSonal information: hiposww aog. ozd milse/intativesinE_ms. himi
Shatement A- Approved for public neiease.

http://www.acq.osd.mil/se/docs/SE-MSA-Fundamentals.pdf
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January 7, 2015

DoDI 5000.02,

SECTION 9: MODELING AND SIMULATION

Department of Defense
INSTRUCTION

NUMBER 5000.02
January 7, 2015

USD(AT&L)
SUBIECT:  Operation of the Defense Acquisition System

References: See References

1. PURPOSE. Thisi tiol

ofall ion programs 2 with Rafirancs (2, 14 guidelines of
Office of Management and Bu .1 o Cirelar Ac11 (Reference (¢ o)), and References (d) through
(ce).

b. Authorizes Milestone Decision Au uomce(\lm)t o tailor the re gltr) requirements
nd in this to more efficiently achieve program objective:
nltnt with st mntr 'y requirements and Reference (a).

int Staff, the Combatant Commands, the
f Defense, the Defense Agerm , the DoD

organizational entities within the DoD (referred to collectively in
oD Components™).

3. POLICY. The overarching ent principles and m: d.l)pl es that govern the
Defense Acquisition s poiin e déetbed i leoe()Th nstruction provides the
detailed procedures that guide the operation of the system

4. RESPONSIBILITIES

a. Defens ve (DAE). The DAE is the Under Secretary of Defense for
Acquisition, T stics (USD(AT&L)). The DAE will act as the MDA f or
fe s (MDAPs) a d\lj '\(m!ed]lrmn §)!m
(MAIS)p ograms vith Table 1 in Enclosure 1 of this instruction, the DAE m

N T hRrogram Manager will integrate
modeling and simulation activities into
program planning and engineering
efforts. These activities will support
consistent analyses and decisions

t hroughout the progr
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

t hroughout the proagr
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Systems Engineering Opportunity
The Builder is Always Defined by the Tools

£

A believe we are on the threshold of seeing
€ i ntegrated design t
electromechanical systems. | believe we
will begin to see simulation become a more
Integrated part of the design process rather
than something that is engaged separately.
| 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. o

Remarks at 23" 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

NDIA M&S

2014/02/17 | Page-8 Distribution Statement A7 Approved for public release by DOPSR. Distribution is unlimited.



Critical items in DoD Systems Engineering

A

A

Flexible designs that adapt and are resilient
to unknown missions and threats

Cost and affordability as quantifiable
attributes of the trade space

Systems of Systems, and Enterprise,
contexts responding to multiple
stakeholders

Responsive, balancing agility with rigorous
analysis and data

Safeguarding critical information while
designing for interoperability

Applied across significantly diverse
domains

Balancing these axioms
Is challenging to SE.

It drives the need for,
and use of engineering
models to:

AMaintain consistency
S aboOUt the system

Alintegrate technical and
non-technical drivers

AUnderstand the
various perspectives
on the system under
development

———
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A The performance capability and total ownership cost of a
weapon system could be quantitatively estimated at every
stage of the acquisition lifecycle?

A Program risks could be identified and quantitatively
estimated up front?

A The expected impact of specific program
activities/decisions on program risks, performance
capability, and total ownership cost could be quantitatively
estimated up front?

A 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.

NDIA M&S P . . e .
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Modeling Support to Acquisition

DoD

MDD

FRP
MS-A Rep MsB  LRIP MSC

Probabilistic

Analysis of cost, schedule, and
performance, affordability, risk,
and risk mitigation

Engineering Knowledge
Management System

NDIA M&S
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