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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 property Organization

DASD(SE) Mission: Develop and grow the Systems Engineering * Over 99,000

capability of the Department of Defense — through engineering Uniformed and

policy, continuous engagement with component Systems Civilian Engineers

Engineering organizations and through substantive technical

engagement throughout the acquisition life cycle with major “ Over 39,000 in

and selected acquisition programs. the Engineering
(ENG) Acquisition

A Robust Systems Engineering Capability Across the AL AT

Department Requires Attention to Policy, People and Practice
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Development Planning

MDD - - - A
- ‘- Analysis of Engineering
Strategic JPmt_ Capablllty Alternatives Analysis
Guidance Warfighting Based ICD _ _ _ Technology
Concepts  Assessment Materiel Solution Analysis Development
JOINT CAPABILITIES INTEGRATION DEFENSE ACQUISITION SYSTEM

AND DEVELOPMENT SYSTEM (JCIDS)

Development Planning

Development Planning is the upfront technical preparation to
ensure successful selection and development of a materiel solution
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OSD Development Planning
Working Group (DPWG)

« Background and Purpose

— Initiated March 2011; triggered by issuance of DP Policy (DTM 10-017) to
coordinate implementation efforts among the Services and OSD and
establish a community of practice

— Monthly meetings with special working sessions as needed

— 2013 Objectives:

1. Continue to develop recommended changes to acquisition guidance to more fully
address Development Planning

2. Continue to facilitate, and serve as a forum for, the sharing of Development
Planning information

3. Determine SE activities required to support affordability, feasibility, and trades

4. Better facilitate the interaction between Development Planning (DP) and Science
and Technology (S&T)

 Representation from across DoD
— All DoD Components (Army, Navy, Air Force)
— OSD Organizations (CAPE, DTRA, S&TS, SE)
— Requirements community (Joint Staff (J8))
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2013 Objectives

1. Continue to develop recommended changes to acquisition
guidance to more fully address Development Planning
v' DAG Chapter 4 - Pre-Materiel Development Decision, Materiel Solution
Analysis (MSA) Phase, Alternative Systems Review
v' Technical Activities in the Materiel Solution Analysis Phase White Paper to
adequately plan for TD phase activities
v' Comparison of the NDIA DPWG pre-MS A model with the DPWG MSA model
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Comparison of the NDIA DPWG
Pre-MS A Model & DPWG MSA Model

e Action:

ODASD (SE) and NDIA SE representatives identify and discuss the
similarities & differences between the NDIA DPWG Analytics Table &
Government-developed MSA Activity Model

 Model Objectives:

The government activity model was developed to identify and document the
Materiel Solution Analysis (MSA) phase technical activities needed to obtain
an appropriate level of knowledge and system maturity required to proceed
into the next phase of acquisition.

The NDIA model was developed to identify and document the SE sub-
processes, enablers, analytics, activities, techniques, methodologies, and
tools utilized prior to Milestone A.

« Analysis Outcomes:

Models are very similar and align quite well
Majority of differences in terminology and based on perspective
Three NDIA activities will be added as qualifiers to existing activities

One NDIA activity should be added to the Government model. Add
“Conduct Operational Suitability Analysis” during the AoA.
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Comparison of the NDIA DPWG
Pre-MS A Model & DPWG MSA Model

DD

Material Solution Analysis (MSA) Phase

Level 1 and 2 Activities

1. Conduct AoA

Padonn cost apalysis

Characterize candidate materiel solutions
1.2 _Perform operational effectiveness anal

Sis

VAN

i 78 oparananar,

1.4 Perform risk analysis for each candidate materiel solution JFinaI SAGIESC

L and TSk andlysis resu

1.6 Develop range of requi
draft KFPs

1.7 Document results in AoA Report

to support 1t of

ICD
CBA

—-
Aok Guidance

Aok Plan

Other Activities:

- Develop Conceptis)

- Conduct Market study
and Indusirial Base
Analysis

- PMIPMO Standup

2. Perform Analysis to Support Selection of a
Preferred Materiel Solution f E

2.1 Perform additional operational analysis on
the remaining candidate materiel solution(s)
to support the selection of a preferred
materiel solution

2.2 Perform additional engineerirg/technical
analysis on the remaining candidate
materiel solution(s) to support the selection
of a prefered materiel solution

2.3 Analyze impact on current Programs of
Record and in-service systems.

2.4 Support affordability analysis

25 Recommend prefarred materiel solution

Service Recommended
Preferred Materiel Solution

3. Perform Operational Analysis on Preferred Materiel Solution

3.1 Plan cperational analysis on preferred materniel solution
3.2 Refine Mission Context for preferred materiel solution
3.3 Refine Operational Requirements for preferred materiel salution

. ® @

Aod Report
and CAPE

Sufficiency

memao

@

‘ SEP (including RAM-C Report)
H D5
- TES

4, Perform Engineering/Technical Analysis on Preferred Materiel Solution

4.1 Plan engineering and technical analysis of preferred materiel solution

Conduct technolagy maturation and rsk reduction

5 Develop draft functional ba:
46 Conduct RAM-C Analysis on preferred materiel solution
4.7 Perform initial program protection analysis on preferred maleriel solution
48 Determine and establish technical teams and struciure

- PPP (including 1 Strategy}
’ Lcsp
‘ CceE

5.1 Develop plans for tracking and managing changes to capability need
5.2 Develop plans for defining system concept

53 Develop plans for managing key interfaces

54 Establish acquisition approach and strategy

55 Develop plans for engineering approach and strategy

5.5 Develop plans for T&E approach and sirategy

5.7 Establish program management approach and strategy

58 Davelop plans for managing exiarnal dependenciesfarrangements
59 Develop plans for program scheduling

5.10 Develop plans for resourcing (people, funding, etc.)

5.11 Develop plans for risk management

5. Establish Program Framework & Strategies

6. Prepare for Milestone A and TD Phase

6.1 PFrepare RFP package
6.2 Develop draft CDD

6.4 Prepare for Milestone A

63 Develop statutory and regulatory Milestone A documentation [SEP (including RAM-C Report), TDS, TES, PPP {including |4 Strategy), CCE, LCSP]
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2013 Objectives

2. Continue to facilitate, and serve as a forum for, the sharing of
Development Planning information

v' Facilitate WSARA Report to Congress input and expectations

v' Brief on Quantifying the Effectiveness of Systems Engineering by NDIA SE Division
v Brief on Air Force Development Planning by SAF/AQRT

v' Brief on Systems Engineering Research Center (SERC) by ODASD(SE)

DoD Systems Engineering Needs

+ Top Priorities Presented at UARC Directors Meeting
— Preparing for the Future: Designing systems with inherent agility and
resilience to address a dynamic threat environment

e = - _\ . — Enhanced Engineering Capability: Developing tools and techniques to
=== Software Engineering Institute | CﬂI'IlegleMBHOﬂ better balance system performance, affordability, schedule, reliability & risk

— Human Capital: Accelerate professional development of systems
engineers and technical leaders

Quantifying the Effectiveness of SERC Research Programs
Systems Engineering + Human Capital Enterprises & Trusted Systems

- SE Body of Knowledge Systems of Systems.

- SE Education ~Capstone, Tech Leadership o g”::’
—  Experience Accelerator e E::i’l::.:m S
« Trust Transformation
- Systemic Security i
—- Systemic Assurance ety
- SE Transformation "b%w,..(
— Tradespace & Affordability Human Capital
- MBSE - Quantitative Risk Lodckmitu
- Agile SE friseteiay o)
m Heg,. + Enterprise/System of Systems
=T o T Tor -5t e s
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2013 Objectives

3. Determine SE activities required to support affordability,
feasibility, and trades

v' Trades inserted into DAG Chapter 4
v Brief on Acquisition Program Affordability by OUSD(AT&L)/PARCA
v' Map MSA Model to Draft CDD content

U Generate DAG Chapter 4 updates to clarify guidance in this area

D;] 4.3.18.2. Affordability — Systems Engineering Trade-Off X ..
e Acquisition Program Affordability

< PREVIOUS PAGE NEXT PAGE J» ) o 1"1 TES Ot

Deputy Director for Acquisition Policy Analysis

DEFENSE ACQUISITION GUIDEBOOK OUSD(AT&L) / PARCA
Chapter 4 -- Systems Engineering

4.3.18.2. Affordability — Systems Engineering Trade-Off Analyses
4.3.18.2, Affordability — Systems Engineering Trade-Off Analyses

Affordability is the degree to which the capabllity benefits are worth the system's total life-cycle cost and support DoD strategic goals.
Systems engineering (SE) trade-off analyses for affordabliity, a special application of the Declsion Analysis process (see DAG section 24 July 2013
4.3.3. Decision Analysis Process), supports the ishment of 8 isti ility target, serves as inputs for the will cost and
should cost estimates, and enables continuous monitoring of affordability estimates across the system life cycle. SE trade-off analyses
should always practice continuous imp t. value engil ing and Lean Six Sigma.
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2013 Objectives

4. Better facilitate the interaction between Development
Planning (DP) and Science and Technology (S&T)

v’ Brief on Defense Innovation Marketplace by OASD(R&E)

v Brief on Army S&T 101 by HQDA ASA ALT

v Interactions between the Warfighter, S&T, and Acquisition diagram
v

Identify recommended activities that may improve interactions between
Warfighter, S&T and Acquisition

Work to incorporate Interactions between the Warfighter, S&T, and Acquisition
diagram into appropriate DoD guidance

U

DEFENSE INMNOVATION MARKETPLACE

Army S&T Principles and Vision

Foster il i ion and ion of gy Enabling
Capabilities that Empower, Unburden and Protect the Warfighter of the future while
exploiting oppartunities to transition increased capability to the Current Force

/Current Force Future Force \
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Advanced Affordable Turbine Engine.

For GOVErnment. ths Mutemsiscs geoades 12 44818 B0 Lt evaringe eiitany FLD
repacts for curment and Sulure programs

NEW IN THE MARKETPLACE
. o o Combat Vehicle Amor  Enhanced Combat |

Advanced Rotary
Sl Lot FopiSera i
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Interactions between the
Warfighter, S&T, and Acquisition

Goal

Develop something similar to the S&T figure from PM Toolkit to
represent a more comprehensive figure that shows the type of
S&T interactions in the earlier phases

VAN N £\

Materiel Technology Engineering & Production & Operations &
Solution Development Manufacturing Development Deployment Support
Analysis
o
Mste reel Pre- E N Eﬂ FRP
“, Past- Past- i
KA e EM“[_’_"Q L.~ PORA Ocuna

(1) (2) (2)

wWarfighting Meeds
B e e —— e

RED Objectives S&T -
@ or complete JCTD development.
(3} Upgrade system in production/ fielded

oversight
; oversight panel
¥ panel e
Adv Tech
systems or JCTD.

.,/ Chisir
/ - JCTD
Tech Base - ATD
= Labffield demo [4)Use of new technology for sustainmentor
= Bigpsic Masnanch = Warfighting Expariments demilitarization/ disposal.
= Applisd Ressarch @

Options
(1) Concepts for mew systems/ upgrade
systems outof production.
(2} Insertinto omgoing systems development,
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Interactions between the
Warfighter, S&T, and Acquisition
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« OSD DPWG will continue working with Military Departments and
NDIA to strengthen development planning and early systems
engineering processes and implementation activities in support of
acquisition programs.

« Remaining 2013 Activities:

— Generate DAG Chapter 4 updates to clarify guidance on affordability and feasibility

— Work to incorporate Interactions between the Warfighter, S&T, and Acquisition
diagram into appropriate DoD guidance
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For Additional Information

Aileen Sedmak

ODASD, Systems Engineering
703-695-6364 | aileen.g.sedmak.civ@mail.mil
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Systems Engineering:
Critical to Defense Acquisition

Innovation, Speed, Agility

http://www.acq.osd.mil/se
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