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Weapon Systems Acquisition Reform Act
(WSARA)

« WSARA is a good thing, but much (or some) of this has been tried
before, e.g.
- There were substantial change around 1987 associated with the Packard
Commission report and the Goldwater-Nichols Act.
- There was another around 1989-1990 when Donald J. Yockey was under
secretary of Defense (Acquisition) from 1991 to 1993
- Also see “The Cost Analysis Improvement Group: A History” by Srull,
Margolis, and McNicol
« WSARA is being driven by the continued and “sometimes surprising
growth” in the cost and schedule of Major Defense Acquisition Programs
(MDAPSs)

 The impact on estimating and analysis related to cost, schedule, and
Earned Value is that this is a great opportunity for our community to
have Milestone Decision Authorities (MDA) receive, understand, and
utilize our products in the acquisition process
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Systemic Issues of Big “A” Acquisition

Big “A” Acquisition®

*Funding instability

Insufficient resource trade space

Resources *Budget not properly phased/magnitude to

(PPBE)

support planned development

Small “a” Acquisition

Defense
Acquisition

System
*Lack of JROC-validaWg r¢ (DAS)

Requlrements eImmature technologies

*Inadequate systems engineering
*Inadequate requirements flow-down/
traceability/ decomposition
eInsufficient schedule trade space
*Inadequate implementation of Earned
Value Management System
*Lack of time and assets for testing

any increments
Critical dependence on external programs wit
developmental issues

Joint Capabilities Integration and Development System (CJCSI-3170)  *Lack of inter- and intra-departmental

Program, Planning, Budgeting, and Execution (DoD-7000, stakeholder coordination and support
FMRs)

Defense Acquisition System (DoDI-5000)

*Systemic Issues of Nunn-McCurdy “Class of 2007” Programs Synchronize JCIDS, DAS, and PPBE tO
deliver capabilities to Warfighters.

© 2002-2013 ICEAA. All rights reserved.



Presidential Direction

© 2002-2013 ICEAA. All rights reserved.



Secretary of Defense Direction

Chief among institutional challenges facing the Department is acquisition.”
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Weapons Systems Acquisition Reform Act

“The key to successful acquisition programs is
getting things right from the start with sound

systems engineering, cost estimating, and
developmental testing early in the program cycle.
The bill that we are introducing today will require the
Department of Defense to take the steps needed to
put major defense acquisition programs on a sound
footing from the outset. If these changes are
successfully implemented, they should help our
acquisition programs avoid future cost overruns,
schedule delays, and performance problems.”
—Senator Carl Levin, Chairman, Senate Armed Services
Committee

“The Weapon System Acquisition Reform Act of

2009 is an important step in efforts to reform the
defense acquisition process. This legislation is

needed to focus acquisition and procurement on
emphasizing systems engineering; more effective
upfront planning and management of technology

risk; and growing the acquisition workforce to meet
program objectives.”

—Senator John McCain, Ranking Member, Senate Armed
Services Committee
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Bottom Line Up Front

BLUF*: The New DoDI-5000.02 (Dec 2008/2015), the WSARA of May
2009, and the DTM of Dec 2009 intend to move major defense
acquisition programs (MDAPs) forward with:

— Realistic program cost and
schedule estimates

— Mature technologies

— Clearly defined and stable — Solid design and manufacturing
requirements processes

* BLUF — Bottom Line Up Front
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The Defense Acquisition Management System

Unit IV - Module 12 9
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Evolutionary Approach
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Key Acquisition Business Process Changes

Increased Emphasis on Milestone A

+ Mandatory for MDAPs with Technology
Development Programs

When PDR is Conducted after Milestone B an MDA
Post-PDR Assessment is Required

* Likely for Most Programs

Preliminary Design Review (PDR) before Milestone

B to Enhance Understanding of Derived
Requirements and
Improve Cost Estimation

Post-Critical Design Review Assessment -
A Mandatory Decision Point to Review Progress

MS A MS B
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A FRP DR

R

Materiel - » Engineering & <>
MPD_> " Solution J::;}g;::gxt @ ol P 'TPD/RA Manufacturing Production & Operations &
Analysis 9 e Development | °P°|J) Deployment

Support

\  Competitive Prototyping /\ 4 Re-structured “EMD” Phase

\\ Effective Contractln# via Pre-Award Peer Reviews

/
/

Materiel Development Decision —
Mandatory Process Entry Point

|| Competitive Prototyping ||

Configuration Steering Boards
Established to Stabilize Requirements
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Enhanced Emphasis on:
* Technology Maturity
+ Systems Engineering

« Manufacturing and Producibility
* Logistics and Sustainment Plannin

* Integrated Testing and Test Planning

g




Implementation of the Weapon Systems
Acquisition Reform Act (WSARA) of 2009

WSARA:

Signed by President May 22, 2009 (Public Law 111-23)

Established requirements that directly impact operation of the
Defense Acquisition System and duties of key officials

Directive-Type Memorandum (DTM) 09-027, 4 Dec 2009, implements
WSARA

DTM amends Acquisition Policy in DoDI 5000.02 the Defense
Acquisition Guidebook and the Defense Federal Acquisition
Regulation Supplement (DFARS)

The DTM is effective immediately and will be incorporated into the
above within 180 days.

WSARA DTM is available at http:-www.ditic.mil/whs/directiv

N
o}
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Implementation of WSARA

Changes to Policy and Procedure

1. Analysis of Alternatives Study Guidance

2. Acquisition Strategies to Ensure Competition

3. Competition and Considerations for the Operation and Sustainment (O &
S) of Major Weapon Systems

Competitive Prototyping

4
5. Cost Estimation

6. Developmental Test and Evaluation (DT&E)
7

8

9

Systems Engineering (SE)
Performance Assessments and Root Cause Analysis (PARCA)
Assessment of MDAP Technologies

10. Preliminary Design Reviews (PDR)

11. Certification IAW 10 USC 2366a and 2366b

12. Critical Cost Growth

13. Revised MDAP Definition

Most apply to MDAPs (ACAT I); some apply to MAIS (ACAT IA); some apply only to MDAPs/MALIS for which
USD(AT&L) is MDA (ACAT ID/IAM); some apply to Major Weapon Systems (ACAT II); some apply to non-major

programs
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Weapon Systems Acquisition Reform Act

* Title I. Acquisition Organization

101. Cost Assessment and Program Evaluation

102. Directors of Developmental Test and Evaluation and
Systems Engineering

103. Performance Assessments and Root Causes Analysis
for Major Defense Acquisition Programs (MDAPS)

104. Assessment of Technological Maturity of Critical
Technologies of MDAPs by the Director of Defense
Research and Engineering

105. Role of the Commanders of the Combatant Commands
in Identifying Joint Military Requirements
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Weapon Systems Acquisition Reform Act

* Title Il. Acquisition Policy:
e 201. Consideration of Trade-offs Among Cost, Schedule, and Performance
e 202. Acquisition Strategies to Ensure Competition Throughout the Life Cycle
e 203. Prototyping Requirements for MDAPs

e 204. Actions to Identify and Address Systemic Problems in MDAPs Prior to
Milestone B Approval

e 205. Additional Requirements for Certain MDAPs
e 206. Critical Cost Growth in MDAPs

e 207. Organizational Conflicts of Interest in MDAPs

* Title Ill. Additional Acquisition Provisions:

* 301. Awards for DoD Personnel For Excellence in the Acquisition of Products
and Services

e 302. Earned Value Management
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Sec. 101. Cost Assessment & Program
Evaluation

Creates new position requiring confirmation by Senate: Director of Cost
Assessment & Program Evaluation

* Responsibilities and personnel of the office of Director, Program Analysis
transferred to new position (to include the CAIG)

* Two deputies; Director, Cost Assessment; and Director, Program Evaluation
* Impact:

* Should put more emphasis on the “CAIG estimate” vs.
Component Cost Position/PM’s Estimate

* Requires annual report summarizing cost estimation and cost
analysis activities (submitted to SECDEF, USD(Comptroller),
USD(AT&L), and congressional defense committees)

* Requires report to SECDEF on tracking and assessing
operations and support costs, including advisability of O&S
cost baselines
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Cost Assessment & Program
Evaluation

Cost estimation and cost analysis for DoD acquisition programs

Analysis and advice on matters relating to planning and programming phases of
PPBE

Analysis and advice for resource discussions relating to requirements under
consideration in the JROC

Study guidance for AoAs for MDAPs, and performance of such analysis as
directed by the SECDEF

Review, analysis and evaluation of programs for executing approved strategies
and policies

Assessments of special access and compartmented intelligence programs in
coordination with USD(AT&L) and USD(Intel)

Assessments of alternative plans, programs, and policies with respect to
acquisition programs of the DoD

Leading the assessment of improved analytical skills and competencies within
the DoD cost assessment and program evaluation workforce
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Director of CAPE

Prescribes policies and procedures for conduct of cost estimation and
cost analysis within DoD

Cost advisor to SECDEF, USD(AT&L), USD(Comptroller) and Component
Heads for ACAT | and ACAT IA Programs

Issues guidance relating to proper selection of confidence levels in cost
estimates

Issues guidance relating to full consideration of life-cycle management
and sustainability costs in ACAT | and |IA programs

Reviews all cost estimates and cost analysis conducted in connection with
ACAT | and IA programs

Conducts independent cost estimates for ACAT | and IA programs for
which the USD(AT&L) is the MDA, in advance of Program certifications for
Milestones A and B; LRIP Decision (Milestone C); and Full Rate
Production
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Systems Engineering

» Creates Director, DT&E - Develops policies and guidance for DT&E;
approves DT portion of TEMP for MDAPs

 Creates Director, Systems Engineering (SE) - Develops policies and
guidance for SE; approves SEP for MDAPs

» Requires joint coordination, joint DT&E/SE guidance, and joint
annual report to Congress

» Requires CAE'’s with MDAPs to appropriately resource DT&E and
SE organizations, and report to the Directors within 180 days that
they have done so

* Impact:

* We need to improve our ability to estimate the
TRL and the cost impact
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Sec. 103. Performance Assessments &
Root Cause Analysis

» Requires SECDEF to appoint a Senior Official in OSD as
responsible for conducting and overseeing performance
assessments and root cause analysis

- Conducts performance assessments of MDAPs

- Conducts “root cause analysis” of increases in procurement costs per
Section 206.

 Impact:
- Gary Bliss (long term OSD Cost person) was selected for this position
- Gary should bring a very analytic perspective to this analysis
- The “why” an estimate did not show the surprise

- | suspect the influence of this office will grow over time
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Root Cause Analysis

A root cause analysis with respect to a major defense acquisition program
is an assessment of the underlying cause or causes of shortcomings in
cost, schedule, or performance of the program, including the role, if any,
of—

— Unrealistic performance expectations;
— Unrealistic baseline estimates for cost or schedule;
— Immature technologies or excessive manufacturing or integration risk;

— Unanticipated design, engineering, manufacturing, or technology integration issues
arising during program performance;

— Changes in procurement quantities;
— Inadequate program funding or funding instability;

— Poor performance by government or contractor personnel responsible for program
management; or

— Any other matters.
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Sec. 104 and 105

 Section 104, Assessment of Technology Maturity, Requires Director,
Defense Research & Engineering (DDR&E) to periodically review and
assess the technology maturity and integration risk of critical technologies
of MDAPs

* Requires annual report to Congress on technological maturity and integration risk

» Requires report to Congress on additional resources required to implement the legislation
to include TRAs and the “DoDI 5000”

* Requires DDR&E develop knowledge-based standards against which to measure
technology maturity and integration risk

« Sec. 105. Role of Commanders of Combatant Cmds, Requires JROC to
seek and consider input from the COCOM commanders on projected

missions and threats
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Sec. 201. Trade-Offs in Cost, Schedule and
Performance

» Requires mechanisms to consider cost, schedule and performance
trade-offs during development of MDAPs

—Cost and schedule matters must be considered before performance
objectives are established

* JROC must consult with COCOMs, USD(AT&L), and Dir, CAPE to consider trade-offs in
cost, schedule and performance and establish IOC for joint requirements

» Use evolutionary acquisition and defer immature technologies until later increments

* Dir, CAPE must develop study guidance for AoA that considers cost, schedule and
performance trade-offs for each considered alternative

* MDA must certify at MS B that cost, schedule and performance trades were made to
ensure affordability

* Impact:

—No major change to current process. Rather a push to fully implement DoDI 5000.02 to ensure
the trade-off process is conducted

—Ao0A’s will become more influential
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Sec. 202. Ensuring Competition...

* Requires acquisition strategies to ensure competition, or
the option for competition, at both prime and
subcontract level

» Adequate documentation is required for rationale for selection of subcontract
tier or tiers

* Provides measures to ensure competition “if such measures are cost-effective”
» Requires fair and objective “make-buy” decisions by primes

» Contracts for maintenance and sustainment awarded on competitive basis to
maximum extent practicable

* Impact:

* Potential contracting and legal issues with the PM or others directly dealing
direct with subs

» Do our estimates accurately reflect alternative acquisition strategies?
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Sec. 203. Prototyping Requirements
for MDAPs

* Requires competitive prototyping of systems or critical
subsystems before Milestone B approval, unless
waived by MDA

« Congress must be notified within 30 days of waiver

* A prototype must be produced before Milestone B even if competitive
prototyping is waived

* GAO must review waivers and submit assessment to Congress
 Impact:

 Current policy calls for competitive prototyping “prior to or through
Milestone B”

« Obtaining funds may be helped by legislative requirement
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Sec. 204. Actions to Identify & Address Systemic
Problems Prior to Milestone B

* Revises PM notification of failure to achieve MS A certification
requirement of at least 25% for cost to include a schedule deviation of
no more 25%.

» Requires MDA to determine “root cause” of cost or schedule growth as reported by

PM and identify appropriate performance measures for remainder of development
program, and report such to Congress

» Provides for termination or withdrawal of MS A approval if MDA determines in
interest of national defense

* Also applies to programs that began prior to requirement for MS A certification and
have not yet reached MS B

* Impact:

« Amends Milestone A certification process; Invokes a “Nunn-McCurdy’-like review;
documentation must be provided to Congress; Milestone Decision Authority
(MDA) must review the program and consider termination if 25% over the original
cost or schedule target prior to MS B — MORE ANALYSIS EARLIER

 We must scrub our databases and document our estimates so that “root cause”
can be determined
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Sec. 205. Additional Requirements for Certain MDAPs

» Revises Milestone B Certification (10 USC 2366Db)

- Completion of PDR and Post-PDR Assessment; completion of independent
TRA by DDR&E; MDA waivers to be provided to Congress; Requires MDA to
review waived programs annually until all waived certification areas are
satisfied; Requires waiver status in all budget documentation

* Requires semi-annual reviews of programs that experience critical cost
growth under Nunn-McCurdy provisions, until one year after date the
program receives a new milestone approval

» Extends MS certification requirements to programs that received MS B
approval prior to enactment of the requirement and have not yet reached
MS C.

 Impact:
- PDR, Post PDR assessment is now required by DoDI 5000.02
- Independent TRA by DDR&E is currently “optional”
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Sec. 206. Critical Cost Growth in MDAPs

» Adds new section 2433a to 10 USC 2433 (Unit Cost Reports).

- Requires determination of “root cause” for critical cost growth threshold breaches
(critical Nunn-McCurdy breaches)

- Adds need to reduce funding for other programs to assessment areas

- Adds Presumption of Termination: SECDEF shall terminate program unless
certified to Congress — adds program priority over programs that will loose funding
as certification item

- Programs that are not terminated — certification and root cause analysis provided to
Congress

- For restructured programs, most recent milestone approval is rescinded and new
milestone review must be conducted

- New contractual actions prohibited prior to receiving new milestone approval —
unless MDA grants an exception

- Both certification and termination actions require reports to Congress

» Impact: Slightly more rigorous than current UCR breach requirements

© 2002-2013 ICEAA. All rights reserved.



Sec. 207. Organizational Conflicts of
Interest

* For MDAPs, requires revisions to DFARS to provide uniform
guidance and tighten existing requirements for organizational
conflicts of interest by contractors

* Requires Panel on Contracting Integrity (established by NDAA FY
2007) to recommend to SECDEF measures to eliminate or
mitigate organizational conflicts of interest

» Panel on Contracting Integrity may be terminated when SECDEF
determines that concerns about contracting integrity have been
mitigated, but not until after 31 Dec 2011

* Impact: TBD
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Sec. 301 and Sec. 302

« Sec. 301. Awards for DoD Personnel for Excellence in Acquisition
of Products and Services

« SECDEF to establish award program for individuals and team, civilians
and military - Includes cash bonuses authorized by any other provision
of law

* Impact: TBD - the DoD has numerous existing award programs

« Sec. 302. Earned Value Management

« Modifies NDAA FY 2009, Section 887, Report to Congress on
Implementation of EVM in DoD (Seven elements in NDAA 2009; deletes one,

adds four)

-Additional elements focus on methods used to
establish EVM baselines, ensuring training and
qualifications, discussion of contractor EVM
systems, discussion of merits of alternatives and
plan for implementing recommendations

—Impact: Increases scope-of report'to’Ceonaress



Sec. 303 and Sec. 304

« Sec. 303. Expansion of National Security Objectives of the
National Technology and Industrial base

« Adds objective of “Maintaining critical design skills

» Adds requirement to assess effect of termination of MDAPs to
annual defense capability assessment

« Sec. 304. Comptroller General Reports on Costs and Financial
Information Regarding MDAPs

« Adds objective of “Maintaining critical design skills to ensure that
the armed forces are provided with systems capable of ensuring
technological superiority over potential adversaries”

« Adds requirement to assess effect of termination of MDAPs to
annual defense capability assessment
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Required Reports

Report From To Due Date
Assessment of previous years cost estimation and analysis activities CAPE Concurrently to: Annually within 10 days of
(unclassified ver. Must be posted to DoD public web site) SECDEF, USD(AT&L), USD(C) President’s Budget
and Congress submission

O&S Costs for MDAPs, including advisability of establishing O&S CAPE SECDEF; SECDEF to May 2010

cost baselines Congress

Joint Report on DT&E and Sys Engineering Activities DT&E & SE Congress Annually NLT Mar 31

Implementation of Resource Planning for DT&E and Sys CAEs Congress Nov 2009

Engineering Activities \w/MDAPs

Performance Assessments and Root Cause Analysis Activities OSD (TBD) Congress Annually NLT Mar 1

Technology Maturity & Integration Risk of MDAPs DDR&E Congress Annually NLT Mar 10

Resources Needed to Implement Technology Maturity and DDR&E Congress Nov 2009

Integration Risk Assessments

Role of COCOMs in Joint Requirements Process GAO Congress May 2011

Notification of Waiver for Competitive Prototyping |[MDA Congress and GAO 30 Days after waiver

Due to Excessive Costs

Funding Changes Due to Critical Cost Growth in MDAPs OSD Congress First SAR in CY after
program restructure

Growth in O&S Costs of Major Systems GAO Congress May 2010

Review of Weaknesses In Operations Relating to Financial GAO Congress May 2010

Information for MDAPs
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Summary

BLUF: The New DoDI-5000.02 (Dec 2008), the WSARA of May 2009,
and the DTM of Dec 2009 intend to move major defense acquisition
programs (MDAPs) forward with:

— Realistic program cost and
schedule estimates

— Mature technologies
— Clearly defined and

stable requirements — Solid design and

manufacturing processes
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The Key Estimating Challenges

Getting better at documenting, presenting,
and defending our estimates

Requirements Growth

Parametric Relationships and Databases
Basis of Estimate

Assess Risk in multiple ways

Models that can reflect dynamic and changing
acquisition processes

Organizational Conflict of Interest
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Document - Present - Defend

Process is the Key
Everyone realizes the importance of having a motivated, quality
work force but...

...even our finest people can’t perform at their best when the
process is not understood or operating
“at its best.”

Major determinants of
product cost, schedule,
and quality
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Requirements Growth

Inaccurate estimates can reduce project success:

Poor implementations

Critical processes don’t scale

Emergency staffing

Cost overruns caused by underestimating project needs

Scope creep from lack of well defined objectives, requirements, &
specifications

Forever changing project goals
Frustration

Customer dissatisfaction

Cost overruns and missed schedules
Project Failures

Poor estimates & plans are a “root cause” of program risk

However, the most important business decisions about a software project are
made at the time of m/nimum knowledge and maximum uncertainty
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Parametric Relationships and
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Basis of Estimate
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SEER allows you to
document the Basis of
Estimate as you

develop the estimate



Provides Multiple Solutions to the RISK Problem

It's tough to make predictions especially about the future." -- Yogi Berra.

Combined Cost Modeling and Cost -
- Driver Uncertainty -

Cost =a + bX¢

Cost Modeling Uncertainty

Cost
Estimate

.

’ Historical data point

Cost estimating relationship

Cost Driver Uncertainty

Standard percent error bounds

Cost Driver

Input variable
39
Source: Timothy P. Anderson, The Aerospace Corporation, 2005 DoDCAS Symposium
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Changing Acquisition Processes

« Software Developmental Processes
- Waterfall
- Spiral
- Salvage
- Unified
- Evolutionary
- Reengineer
- Modified

- Etc
Spiral
Evolutionary
Alpha
Sole-source
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Organizational Conflict of Interest

A conflict of interest (COI) occurs when an employee
and/or a business element of is involved with multiple
interests, one of which could possibly corrupt the
motivation for an act in the other.

* A conflict of interest can be discovered and
voluntarily defused before any corruption occurs.

 QOClis everyone’s business

* Do you or your Corporation have an
established COI Policy?
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Not Everyone |Is Happy

NDIA; Defense Watch, Acquisition Reform Act: The Backlash Has Begun
(Sandra |. Erwin) - Heavily excerpted by Bob Hunt

“This is a bill that by most accounts was conceived with noble intentions.... But ... “unintended
consequences” of WSARA.

.. WSARA duplicates existing regulations, adds fresh layers of bureaucracy and piles of new
reporting mandates that could have paralyzing effects on a system that already is sluggish and
unresponsive.

.. the creation under WSARA of a director of cost assessment and program evaluation ... creates a
chain of command that operates in parallel to the undersecretary of defense for acquisition, so there
is much confusion at the Pentagon .....

The law modifies the previous Nunn-McCurdy legislation... to make it easier to terminate ..., but
insiders say the legislation could unintentionally drive up the price of weapons by creating incentives
for ... keeping alive programs by cutting quantities, which increases unit cost.

.. said Stan Soloway, president of the Professional Services Council and a former Pentagon official
in charge of acquisition reform. “..It added a few layers of oversight and reporting but didn’t
dramatically change the process”.
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WSARA Challenges

Increased Workload Requirements

Increased Number of Independent Cost Estimates
New Requirement for continuous cost monitoring of MDAP Costs

New Requirement for Performance Assessments & Root Cause Analyses to
be conducted

New Annual Congressional Reporting Requirements

“Retroactive” MS A & B Certification Reviews (to be conducted in less than a
year timeframe)

Organizational/Personnel Issues

Current “on-board” strengths inadequate to execute increased workload in
specified timeframes

Lead time for identifying “right skill set” candidates and completing hiring
activities is problematic

Organizational upheaval due to restructure necessary to establish four new
directed positions and properly staff them.

Some Ambiguous Language

OSD and the Services are still working out the details
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Backups
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Implementation of WSARA
AoA Study Guidance

* Director, Cost Analysis and Program Evaluation (DCAPE)
-Leads development of AoA Study Guidance, for

- Joint requirements for which JROC 1s validation
authority

* Milestone Decision Authority (MDA) directs initiation of

the AoA in Materiel Development Decision (MDD)
Acquisition Decision Memorandum (ADM)

* AoA Study Guidance 1s attachment to the ADM

* DCAPE consolidates the responsibilities of Dir, Program Analysis & Evaluation (Dir, PA&E)
and Chairman, Cost Analysis Improvement Group (CAIQG)

* JROC Validates “JROC Interest” requirements - applies to all potential and designated ACAT
I/TA programs and capabilities that have a potentially significant impact on interoperability in
allied and coalition operations.

* Policy Impact: MDA no longer approves AoA Study Guidance

© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA

Acquisition Strategies to Ensure Competition

» Acquisition strategy for MDAPs must describe measures to ensure
competition, or option of competition, at both prime and subcontract
level throughout life-cycle

« Measures may include (if cost effective):

- Competitive Prototyping - Built-to-print approaches
- Dual-sourcing - Acquisition of complete Technical Data
- Unbundling of contracts Package (TDP)

- Funding of next-generation Competition for subsystem upgrades
prototypes or subsystems - Licensing of additional suppliers
- Modular, open-architectures

Program reviews to address competitive

long-term effects of program decisions

» Strategy must document rationale for selection of subcontract
tier or tiers, and indicate that primes must give consideration to
sources other than the prime for development/ construction of

major subsystems and components of major weapon systems

Policy Impact: More detailed discussion of competition in acquisition strategy, planning for
competition must provide small business with maximum practical opportunity to

participate
© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA
Competition & Considerations for O&S

» Acquisition strategy for Major Weapon Systems must
describe plan for identifying/selecting source of repair

MDA will ensure that, to the maximum extent practicable,
and consistent with statutes, maintenance and sustainment
contracts are competitively awarded, and

* Full consideration for contract award to all sources, to
include sources that partner or subcontract with public or
private sector repair activities

Policy Impact: More detailed discussion of maintenance and sustainment strategy
and contracting approach in the acquisition strategy for ACAT I and Il programs.

© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA
Competitive Prototyping

*Technology Development Strategy (TDS) for MDAPs shall
provide for prototypes of the system or, if system prototype 1s not
feasible, for prototypes of critical sub-systems before MS B
approval

MDA may waive 1f

- Cost exceeds life-cycle benefits (constant year dollars), including benefits of
improved performance and increased technological and design maturity

- DoD would not be able to meet national security objectives without a waiver.

- If waived, a prototype still must be produced before MS B approval if
expected life cycle benefits exceed cost of the prototype, and production of
prototype 1s consistent with national security objectives

If MDA waives competitive prototyping for a MDAP
congressmnal defense committees and Comptroller General must

7D

b Pollcy Impact: Unless walved under condltzons descrlbed competitive prototyping now a
statutory requirement for MDAPs

N
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Implementation of WSARA
Cost Estimation: Role of Director, CAPE

*Provides policies and procedures for conduct of all DoD cost
estimates

*Reviews Component cost estimates/analysis conducted for
MDAPs & MAIS

*Conducts ICE and cost analysis for MDAPs for which
USD(AT&L) is MDA 1n advance of:

- Certifications pursuant to 10 USC 2366a (MS A), 2366b (MS B), or 2433a
(critical cost growth in MDAPSs);

- Any decision to enter LRIP or full rate production
- As requested by USD(AT&L) or considered appropriate by DCAPE

*Conducts ICE and cost analysis for MAIS programs for which the
USD(AT&L) 1s MDA in advance of:

- Any report pursuant to 10 USC 2445c¢(f) (critical program changes)
- As directed by DCAPE or requested by USD(AT&L)
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Implementation of WSARA
Cost Estimation: Role of DCAPE, continued..

*Receives results of all cost estimates/analysis and associated studies
conducted by Components for MDAPS and MAIS; has access to all DoD
data necessary to review cost analyses and execute DCAPE responsibilities

* Participates in discussions of discrepancies related to MDAP and MAIS cost
estimates and comments on deficiencies related to methodology or execution
of the estimates

* Concurs with choice of cost estimate used to support the APB and in support
of MDAP and MAIS requirements

* Participates in decisions to request multi-year contract for a MDAP

* States, along with Component cost agencies, confidence level used in
establishing cost estimates for MDAP & MAIS, and if less than 80%, why

Policy Impact: Adds requirement for ICE for MDAPs for which the USD(AT&L) is the MDA in advance of
MS A Certification, Full Rate Production Decision, and in support of indicated certifications and reports.
An ICE will be required for MAIS programs for which USD(AT&L) is the MDA only if there has been a

Critical Change

N
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Implementation of WSARA
Dir, DT&E and Dir SE

 Role of Director, Developmental Test & Evaluation (DT&E)

- Reviews and approves DT&E plan in the TES and TEMP
for MDAPs and all programs on the OSD DT&E
Oversight List

- Monitors and reviews DT&E of MDAPs

- Has access to all Component records and data necessary to
carry out duties

* Role of Director, Systems Engineering
- Reviews and approves the SEP for MDAPs

- Has access to all Component records and data necessary to

[ ]
narerys o1t dnitioc

Policy Impact: Dir, DT&E (instead of USD(AT&L) reviews and approves DT portion of
the TES and TEMP; Dir, SE (instead of DUSD(A&T)) reviews and approves SEPs for
all MDAPs.

© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA
Performance Assessment & Root Cause Analysis (PARCA)

Role of the senior official for PARCA:

* Conduct performance assessments for MDAPs periodically or
when requested by SECDEF, USD(AT&L), Secretary of
Military Dept, or head of Defense Agency

* Conduct root cause analysis for MDAPs as required by 10
USC 2433a, or when requested by SECDEF, USD(AT&L),
Secretary of Military Dept, or head of Defense Agency

» Advise acquisition officials on MDAP performance issues:

- Prior to certification under 10 USC 2433a (critical cost growth in
MDAPs);

- Prior to entry into full-rate production; and

- Upon consideration of decision to request authorization for multi-year

procurement contract
Policy Impact: Newly established position to perform required functions
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Implementation of WSARA

Performance Assessments

 Evaluate the cost, schedule, and performance of the program,
relative to current metrics, performance requirements, and
baseline parameters

» Determine the extent to which the level of program cost,
schedule, and performance relative to established metrics is
likely to result in the timely delivery of a level of capability
to the warfighter that 1s consistent with the level of resources
to be expended and to provide superior value to alternative
approaches that may be available to meet the same
requirement
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Implementation of WSARA

Root Cause Analysis

Considers the underlying cause or causes for shortcomings in
cost, schedule, and performance including the role, if any, of:

- Unrealistic performance expectations;
- Unrealistic baseline estimates for cost and schedule;
- Immature technologies or excessive manufacturing or integration risk;

- Unanticipated design, engineering, manufacturing, or integration
1ssues arising during program performance;

- Changes in procurement quantities;
- Inadequate program funding or funding instability;

- Poor performance by government or contractor personnel responsible
for program management;

- or any other matters.

N
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Implementation of WSARA
Assessment of MDAP Technologies

Director of Defense Research and Engineering (DDR&E) shall:

* Independently review, assess, and report on the technological

maturity of MDAP technologies in support of MS B reviews,

associated statutory certifications, and at other times
designated by the USD (AT&L).

* Develop knowledge-based standards against which to
measure the technological maturity and integration risk of
critical technologies at key stages in the acquisition process
for the purposes of conducting the required reviews and

assessments of MDAPs.

Policy Impact: DDR&E to independently review, assess, and report the
maturity of MDAP technologies prior to MS B Certification. Also,
DDR&E will develop standards that will be used to measure and assess
the maturity of critical technologies and integration risk in MDAPs.

© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA
Preliminary Design Reviews (PDR)

* PDRs before MS B are mandatory for all MDAPs

- Reflected in Technology Development Strategy (TDS) to be approved by
the MDA at MS A.

- Post-PDR assessments conducted in association with MS B preparations
and will be considered by the MDA at MS B certification review.

* PDRs before MS B for other than MDAPs will be approved by
the MDA when consistent with TDS or Acquisition Strategy
objectives.

- PDR conducted before MS B: a post-PDR assessment will be conducted
in association with MS B review

- PDR conducted after MS B: the MDA will conduct a post PDR

1 41 1 A

Policy Impact PDR before MS B is statutory requirement for MDAPS Post-PDR
Assessment will be conducted during MS B review, and prior to 2366b certification.

N
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Implementation of WSARA
Program Certifications IAW 10 USC 2366a and
2366b

*Requirements for MDA program certification at Milestone A
(10 USC 2366a) and MS B (10 USC 2366b) were amended

*Ongoing MDAPs initiated prior to 22 May 2009 and will not
have received a MS A certification or MS B certification prior
to May 22, 2010, must receive a MS A certification NLT May
22,2010

 Any MDAP that recetved a MS B approval prior to January 6,
2006, and has not yet received a MS C approval, the MDA, not
later than February 16, 2010, must determine whether or not
such programs satisfy all of the MS B certification

requirements, as amended by WSARA. This determination will

be documented in a “for the record” MS B certification
Policy Impact: The MS A and MS B Certification requirements have changed.
Required statements for the ADM, and changes to the certification statements are
highlighted on following charts.

mern]|
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Implementation of WSARA
Program Certifications IAW 10 USC 2366a and
2366b

Following statements must be added to the ADM:

MS A: “I have reviewed the program and have made the certifications
required by Section 2366a of Title 10, United States Code. At any time prior
to Milestone B approval, the Program Manager shall notify me immediately
if the projected cost of the program exceeds the cost estimate for the program
at the time of Milestone A certification by at least 25 percent or the PM
determines that the period of time required for the delivery of an 1nitial
operational capability is likely to exceed the schedule objective provided at
the time of Milestone A certification by more that 25 percent.”

MS B: “I have reviewed the program and the business case analysis and have
made the certifications required, or executed a waiver of the applicability of
one or more of the components of the certification requirement as authorized
by Section 2366b of Title 10, United States Code. The Program Manager
shall notify me immediately of any changes to the program that alter the
substantive basis for the certification relating to any component of such
certification, or otherwise cause the program to deviate significantly from the
material provided to me in support of such certification.”

© 2002-2013 ICEAA. All rights reserved.
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Implementation of WSARA
Critical Cost Growth (1)

DTM contains policy implementing new 10 USC 2433a, Critical Cost
Growth of MDAPs, that amends 10 USC 2433, Unit Cost Reports, and
supersedes all previous USD(AT&L) policies addressing actions that
must be taken following critical cost growth of a MDAP or designated
subprogram

* PM shall notify the CAE immediately, whenever there is a reasonable cause to
believe that the current estimate of either the program acquisition unit cost
(PAUC) or average procurement unit cost (APUC) of a MDAP or designated
subprogram (in base-year dollars) has increased by 25 percent (or more) over
the PAUC or APUC objective of the currently approved APB estimate, or 50
percent (or more) over the PAUC or APUC of the original APB estimate.

 If the CAE determines that there is an increase in the current estimate of the
PAUC or APUC of at least 25 percent over the PAUC or APUC objective of the
currently approved APB, or 50 percent over the PAUC or APUC of the original

APB, the CAE shall inform the USD(AT&L) and the Head of the DoD
Component.
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Implementation of WSARA
Critical Cost Growth (2)

« If the Component Head subsequently determines that there is, in fact, an
increase in the current estimate of the PAUC or APUC of at least 25 percent over
the currently approved APB, or 50 percent over the PAUC or APUC of the
original APB, the Head of the DoD Component shall notify Congress, in
writing, of the determination of critical cost growth and the increase with respect
to the program or subprogram concerned.

* The notification shall be not later than 45 days after the end of the quarter, in the
case of a quarterly report; or not later than 45 days after the date of the report, in
the case of an out-of-cycle report based on critical change occurring between
quarters. In either case, notification shall include the date that the Head of the
DoD Component made the determination.

* In addition, the Component Head shall submit an SAR for either the fiscal year
quarter ending on or after the determination date, or for the fiscal year quarter
that immediately precedes the fiscal year quarter ending on or after the
determination date. This SAR shall contain the additional critical cost growth-
related information.
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Implementation of WSARA
Critical Cost Growth (3)

* The USD(AT&L), after consultation with the JROC, shall determine the root
cause or causes of the critical cost growth in accordance with applicable
statutory requirements and DoD policies, procedures, and guidance based upon
the root cause analysis conducted by the senior official for PARCA; and in
consultation with the DCAPE, shall carry out an assessment of:

a. The projected cost of completing the program if current requirements are
not modified.

b. The projected cost of completing the program based on reasonable
modification of such requirements.

c. The rough order of magnitude of the costs of any reasonable alternative
system or capability.

d. The need to reduce funding for other programs due to the growth in cost
of the program.
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Implementation of WSARA
Critical Cost Growth (4)

* After conducting the reassessment, the USD(AT&L) shall terminate the program
unless the USD(AT&L) submits a written certification to Congress before the
end of the 60-day period beginning on the day the SAR containing the unit cost
information is required to be submitted to Congress. The certification must state:

a. The continuation of the program is essential to the national security.

b. There are no alternatives to the program that will provide acceptable
capability to meet the joint military requirement (as defined in section
181(g)((1) of Title 10, U.S.C) at less cost.

c. The new estimates of the PAUC or APUC have been determined by the
DCAPE, to be reasonable.

d. The program is a higher priority than programs whose funding must be
reduced to accommodate the growth in cost of the program.

¢. The management structure for the program is adequate to manage and
control PAUC or APUC.
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Implementation of WSARA
Critical Cost Growth (5)

L
 The written certification shall be accompanied by a report presenting the root cause
analysis and assessment and basis for each determination made in accordance with

the five certification criteria listed previously
o [f the USD(AT&L) elects NOT to terminate a MDAP that has experienced critical

cost growth, the Secretary of Defense shall:
a. Restructure the program in a manner that addresses the root cause or causes of the critical

cost growth, and ensures that the program has an appropriate management structure as set
forth in the written certification;

b. Rescind the most recent milestone approval for the program or designated subprograms
and withdraw any associated certification(s) pursuant to section 2366a or 2366b.

c. Require a new milestone approval for the program or designated subprograms before
taking any contract action to enter a new contract, exercise an option under an existing
contract, or otherwise extend the scope of an existing contract under the program, except
to the extent determined necessary by the MDA, on a non-delegable basis, to ensure that
the program can be restructured as intended by the Secretary of Defense without
unnecessarily wasting resources.

d. Include 1in the report a description of all funding changes made as a result of the growth in
cost of the program, including reductions made in funding for other programs to
accommodate such cost growth. (The report specified here is the first SAR for the
program submitted after the President submits a budget in the calendar year following the

year in which the program was restructured.)
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Implementation of WSARA
Critical Cost Growth (6)

* Additionally, for each MDAP that has exceeded the critical cost thresholds, but has not
been terminated, the senior official for PARCA shall conduct semi-annual reviews until
| year after the date a new milestone approval is received. The senior official for
PARCA, shall report the results of the semi-annual reviews to the USD(AT&L) and
summarize the results in the Director's next annual report.

*[fa MDAP is terminated after experiencing a critical cost breach, the USD(AT&L)
shall submit to Congress a written report with the following information:

a. An explanation of the reasons for terminating the program.
b. The alternatives considered to address any problems in the program.

c. The course the Department of Defense plans to pursue to meet any continuing
joint military requirements otherwise intended to be met by the program.

N
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Implementation of WSARA
Revised MDAP Definition

A MDAP 1s a Department of Defense acquisition
program that is not a highly sensitive classified program
and:

a. that 1s designated by the USD (AT&L) as an MDAP;
or

b. that 1s estimated to require an eventual total
expenditure for research, development, test, and
evaluation, including all planned increments™*, of more
than $365M (based on fiscal year 2000 constant dollars)
or an eventual total expenditure for procurement,
including all planned-incrementst of more than $2.19B

(based on fiscal vear 2000 constant dollars)
Policy Impact: The revised definition may result in a change in MIDA

N
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Other WSARA Changes Not Directed by the DTM

» The organizational changes required by WSARA sections 101 and 102 were
implemented in the following memos:

1. DEPSECDEF Memorandum for Distribution, subject: Initial
Implementation Guidance for the Office of the Director of Cost
Assessment and Program Evaluation, 9 Jun 2009. Directed establishment
of new Presidentially appointed, Senate confirmed position and
transferred all functions of the Office of the Director of Program Analysis
and Evaluation to the new office.

2. USD(AT&L) Memorandum for OUSD(AT&L) Component Heads,
subject: Organizational Changes, 23 Jun 2009. Implemented move of SE
and DT&E from DUSD(A&T) to DDR&E.

3. DDR&E Memorandum for Offices of the DDR&E, subject DDR&E

Reorganization, 21 Aug 2009. Directed internal realignments for
DDR&E.

* The role of the COCOM Commanders in identifying joint military

requirements (section 105) was implemented in the 31 July 2009 version of the
JCIDS Manual

N
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Materiel Development Decision (MDD)

* Receives ICD and AoA Study Guidance

* Determines acquisition phase of entry

* [dentifies initial review milestone

* Designates Lead DoD Component

* Approves Acquisition Decision Memorandum(ADM)

Regulatory Requirements

*Initial Capabilities Document (ICD)
*AoA Study Guidance (AoA Plan due immediately following the MDD)

New terms/requirements in bold blue italics
© 2002-2013 ICEAA. All rights reserved.
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Milestone A

MDA approves:
* Materiel solution

* Technology Development Strategy (TDS)
* Exit criteria for next phase

* Milestone A Certification (10 USC 2366a)
* Acquisition Decision Memorandum (ADM)

Statutory & Regulatory Requirements

*Acquisition Decision Memorandum (ADM)
*Analysis of Alternatives (AoA)

*Acquisition Information Assurance Strategy
*Clinger-Cohen Act (CCA) Compliance
*ClO Confirmation of CCA Compliance (for
MDAPs & MAIS, DoD CIO confirms)
*Consideration of Technology Issues
Component Cost Estimate (CCE)
*Economic Analysis (MAIS)

*Exit Criteria

sInitial Capabilities Document (ICD)

Item Unique Identification (IUID)
Implementation Plan

Life Cycle Signature Support Plan
*Market Research

MDA Program Certification

*Program Protection Plan (PPP)
*Systems Engineering Plan (SEP)
*Technology Development Strategy (TDS)
*Test & Evaluation Strategy (TES)

New terms/requirements in bold blue italics
© 2002-2013 ICEAA. All rights reserved. >




Implementation of WSARA
Program Certification for MS A (10 USC 2366a)

MEMORANDUM FOR THE RECORD
SUBJECT: Milestone A Program Certification

As required by Section 2366a of Title 10, United States Code, I have consulted
with the Joint Requirements Oversight Council (JROC) on matters related to program
requirements and military needs for the (name of program) and certify that:

(1) the program fulfills an approved initial capabilities document;

(2) the program is being executed by an entity with a relevant core competency as
identified by the Secretary of Defense;

(3) an analysis of alternatives has been performed consistent with the study
guidance developed by the Director of Cost Assessment and Program Evaluation;

(4) a cost estimate for the program has been submitted, with the concurrence of the
Director of Cost Assessment and Program Evaluation, and the level of resources
required to develop and procure the program is consistent with the priority level
assigned by the JROC; and,

(5) [include only if the system duplicates a capability already provided by an
existing system] the duplication of capability provided by this system is necessary
and appropriate.

Changes highlighted in bold blue italics 4l 4
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Preliminary Design Review Precedes MS B

YAN YANGVAN /\  FRPDR
<gppasour | e, | g, ol 00 [ o
“A Preliminary Design Review (PDR) shall be conducted for the candidate design(s) to
establish the allocated baseline (hardware, software, human/support systems) and

underlying architectures and to define a high-confidence design. All system elements
(hardware and software) shaII be at a level of maturlty commensurate with the PDR
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BENEFITS

Ties program decision to event-based (product-based) technical review

Most derived requirements surfaced

Better understanding of cost, schedule, and performance risk when the APB is approved and SAR reporting begins
Opportunity for MDA to defer (in coordination with requirements authority) unachievable requirements to next increment
Final requirements informed by detailed design

Early indicator of manufacturing and production issues

Logical extension of prototyping and competition policy I<
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Technology and Manufacturing Readiness

/A

/N

l0C FOC
Materiel TECHNOLOGY rngineering & PRODUCTION &
Solution DEVELOPMENT  flanufacturing DEPLOYMENT
Analysis Development
Materiel FRP
Post CDR .
Development Assessment Decision
Decision Review
TRLs 1-3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9 Technology
IAnalytical/ Component Component System/ System Actual Actual .
Experimental And/or And/or Subsystem Prototype System System Readlness
Critical Breadboard Breadboard Model or Demonstrated Completed “Mission L 1
Function/ Validation Validation Prototype In an Qualified Proven” Ccvels
Characteristic Ina Ina Demonstrated Ope_rational Through Through Defense Acquisition
Proof of Laboratory Relevant In a Relevant Environment Test and Successful .
Concept Environment Environment Environment Demonstration | Operations Guidebook
para. 10.5.2
MRLs 1-3 MRL 4 MRL 5 MRL 6 MRL 7 MRL 8 MRL 9 MRL 10 M facturi
Manufacturing | Capability to produce Capability to Capability to Capability to Produce Pilot Line Low Rate Full Rate anurac urlng
Feasibility Technology In Lab Produce Produce System/ | Systems, Subsystems Capability Production Production Readines S
Assessed. Environment. Prototype Subsystem Or Components in a Demonstrated. Demonstrated. |Demonstrated.
Concepts Manufacturing Risks Components Prototypes Production Ready for LRIP Capability In Lean Production L CVGIS
defined/ Identified Representative Place for FRP |Practices In Place
developed Environment
Manufacturing Cost Model Detailed Cost Cost Model Updated Engineering LRIP Cost FRP Unit Draft MRA Deskbook
Cost Drivers Constructed Analysis To System Level Cost Model Goals Met Cost Goals Mav 2008
Identified Complete Unit Cost Reduction Validated Learning Curve Met ay
Efforts Underway Validated

Section 2366b of Title 10, United States Code, requires certification that: the technology in the program
has been demonstrated in a relevant environment to enter Milestone B. [TRL 6]
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Key Performance Parameters, Key System
Attributes

Key Performance Parameters (KPPs)
« Attributes or Characteristics of a System
» Critical or Essential
= To develop an effective military capability
= To significantly contribution to the characteristics of the future joint force
* Must be Testable
= Enable feedback from T&E
« Validated by the JROC for JROC Interest Documents

Key System Attributes (KSAs)
« Attributes Most Critical or Essential
* Not Selected as a KPP
* An Additional Level of Capability Prioritization Below the KPP
* Only Senior Leadership can Change a KSA
= Sponsor 4-star
» Defense agency commander
» Principal Staff Assistant

© 2002-2013 ICEAA. All rights reserved.



Required KPPs/KSAs

JCIDS Manual, xx Jun 2009

- Survivability KPP. Mandatory for manned systems and systems designed to

enhance personnel survivability in an asymmetric threat environment - KPPs that
contribute to survivability (speed, maneuverability, detectability, and countermeasures)

* Force Protection KPP. Mandatory for manned systems and systems designed to
enhance personnel survivability in an asymmetric threat environment - KPPs that
contribute to protection of personnel (prevent or mitigate hostile actions against
personnel)

- Material Availability KPP. Mandatory - measure of inventory that is operationally
ready

- Material Reliability KSA. Mandatory - probability that system will perform without
failure over a specified interval

- Ownership Cost KSA. Mandatory - unit operations, energy (POL, fuel - fully
burdened cost, maintenance, sustaining support)

* Net-Ready KPP - required for all IT and NSS used to enter, process, store, display,
or transmit information. (except systems that do not communicate with external
sources)

« KPPs traceable to CCJO - required for systems with a primary mission or other
attributes that contribute to one or more of the Capstone Concept for Joint Operations
(CCJO) characteristics of the future joint force. (KPPs for attributes “most essential” to
the capability)

© 2002-2013 ICEAA. All rights reserved. |E|



Selectively Applied KPPs

JCIDS Manual

Sponsor analysis will determine whether to adopt these parameters as KPPS. IOt o m——

adopted, summary of justification for not adopting must be provided in the CDD.

« System Training KPP - system training addressed in the AoA and subsequent
acquisition phases; training requirements and costs are addressed across the
program life cycle

 Energy Efficiency KPP - include fuel efficiency considerations for fleet
purchases and operational plans consistent with mission accomplishments

Chemical, Biological, Radiological, & Nuclear (CBRN) KPPs

JCIDS Manual & DoDI 3150.09

* Nuclear Survivability KPPs — Mandatory (including EMP hardening) for systems
covered under DoDD S-5210.81, United States Nuclear Weapons Command, Control,
Safety and Security.

* CBRN Attributes — For CBRN mission-critical systems, CBRN survivability
performance attribute(s) will be evaluated to determine KPP or KSA designation (may
be combined w/survivability, force protection or Net-Ready).

© 2002-2013 ICEAA. All rights reserved. |E|



Requirements Flowdown

* Empty Gross Weight NTE 15,000 1bs...

* Aircraft Shall be Capable of Air « Rate of Descent. .. 17 FPS

Operations from Carrier.....

* Aircraft Landing Weight NTE 36,000 1bs...
» System Will be Interoperable with Following Associated
Systems: USN..., USAF..., USA...

* Weight NTE 2,500 Ibs...
e Thrust NLT 30,000 Ibs at...

© 2002-2013 ICEAA. All rights reserved. |E|



CDD- APB-SPEC-TEMP

Requirements

CJCS/JROC
CJCSI3170.01G
CIJCSI6212.01E

| FCB/JCB/JROC

CDD

KPPs

(Threshold/Objective)

KSASs

Service Chief

Service Requirements
Office/User

Requirements
Manager

CDD: Capabilities Development Document APB: Acquisition Performance Baseline

AOA: Analysis of Alternatives
KPP: Key Performance Parameters*
KSA: Key System Attributes

USD (AT&L)
DoDI 5000.01
DoDI 5000.02

| OIPT/DAB

APB

Cost

Schedule
Performance

HICA/SPE

Cantracting
Offfice

Program
Manager

Pr
Pr

USD (AT&L)
FAR/DFARS

| PM/DCMA

SPEC

Derived
Technical
Requirements

AE

pgram Executive Officer
pgram Office

Contracting
Officer

HCA: Head of Contracting Agency
SPE:

OIPT: Overarching Integrated Product Tea D/FARS: Defense/Federal Acq Regulatioo MOS: Measures of Supportability I 4

FCB/JCB: Function /Joint Capability Board DAB: Defense Acquisition Board

SPEC: Specification

CAE: Component Acquisition Executive

Test & Evaluation

DOT&E
DoDI 5000.02

TIPT/TWIPT

TEMP

COlIs
MOE
MOS

Service Chief

Operational Test
Command

Operational
Test Director

TEMP: Test & Evaluation Master Plan
COI: Critical Operational Issue

DCMA: Defense Contract Mgmt Agency MOE: Measures of Effectiveness

MOP: Measures of Performance




Milestone B

MDA approves:

Program Initiation (for most programs)
Entry into EMD

Acquisition Strategy

Acquisition Program Baseline

LRIP quantities

Exit criteria for next phase

Type of Contract

Milestone B Certification (10 USC 2366b)
ADM

New terms/requirements in bold blue italics

© 2002-2013 ICEAA. All rights reserved.



Milestone B: Statutory and Regulatory

D &~ ALRrograms except where noted (see encl. 4, DoDI 5000.02)

*Acquisition Decision Memorandum (ADM)
*Analysis of Alternatives (AoA) (update)
*Acquisition Strategy

*Affordability Assessment

*Acquisition Program Baseline

*Acquisition Information Assurance Strategy
*Alternate Live Fire T&E Plan

*Benefit Analysis & Determination
*Capability Development Document (CDD)
*Clinger-Cohen Act (CCA) Compliance

*ClO Confirmation of CCA Compliance (for MDAPs &
MAIS, DoD CIO confirms)

*Consideration of Technology Issues (ACAT | & II)

*Competition Analysis

*Component Cost Estimate (CCE) (MAIS)

*Cooperative Opportunities

*Core Logistics Analysis/Source of Repair Analysis

*Cost Analysis Requirements Description (CARD)
(MDAP & MAIS)

*Corrosion Prevention Control Plan

*Data Management Strategy (in acquisition strategy)

*Economic Analysis (MAIS)

*Exit Criteria

«Initial Capabilities Document (ICD)

*Independent Cost Estimate (ACAT I)

*Independent Technology Readiness Assessment
(TRA) (ACAT ID)

*Information Support Plan (ISP)

*Industrial Base Capabilities (MDAP)

«ltem Unique Identification Impl Plan (SEP annex)
Live Fire T&E Waiver

+Life Cycle Sustainment Plan (LCSP)

-Life Cycle Signature Support Plan

*LRIP Quantities (ACAT | & II)

*Manpower Estimate (MDAP)

*Market Research

MDA Program Cetrtification

MDA Assessment of compliance with Chemical,
Biological, Radiological, and Nuclear Survivability
Requirements (Not in Encl 4)

*Net-Centric Data Strategy (in ISP)

*Operational Test Agency OT&E Report
*Preliminary Design Review Report

*PM'’s Developmental Test Report

*Program Protection Plan (PPP)

*Programmatic Environmental Safety & Occupational
Health Evaluation (PESHE)

*Replaced System Sustainment Plan (MDAP)
*Selected Acquisition Report (SAR) (MDAP)
*Spectrum Supportability Determination

*Systems Engineering Plan (SEP)

*System Threat Assessment Report (STAR)(ACAT )
*System Threat Assessment (ACAT II)
*Technology Readiness Assessment (TRA)

New terras/requirements invbold: biue italics

«Test & Evaluation Master Plan (TEMP)

>




Implementation of WSARA
Program Certification for MS B (10 USC 2366b)

MEMORANDUM FOR THE RECORD
SUBJECT: Milestone B Program Certification
As required by Section 2366b of Title 10, United States Code,

(1) I have received a business case analysis for the (name of program) and certify on the
basis of the analysis that:

(A) the program is affordable when considering the ability of the Department of
Defense to accomplish the program's mission using alternative systems;

(B) appropriate trade-offs among cost, schedule, and performance objectives have
been made to ensure that the program is affordable when considering the per unit cost
and the total acquisition cost in the context of the total resources available during the
period covered by the future-years defense program submitted during the fiscal year in
which the certification is made;

(C) reasonable cost and schedule estimates have been developed to execute, with the
concurrence of the Director of Cost Assessment and Program Evaluation, the product
development and production plan under the program;

(D) funding is available to execute the product development and production plan under
the program, through the period covered by the future-years defense program
submitted during the fiscal year in which the certification is made, consistent with the
estimates described in paragraph (C) for the program; and

(2) I have received the results of the preliminary design review and conducted a formal post-
preliminary design review assessment, and certify on the basis of such assessment that the

program demonstrates a h%g%%qg%ﬁgﬁ%ﬁgsintended mission; and [D>]




Implementation of WSARA
Program Certification for MS B (10 USC 2366b), continued..

(3) I further certify that:

(A) appropriate market research has been conducted prior to technology
development to reduce duplication of existing technology and products;

(B) the Depart of Defense has completed an analysis of alternatives with respect
to the program;

(C) the Joint Requirements Oversight Council has accomplished its duties with
respect to the program pursuant to section 181(b) of Title 10, including an
analysis of the operational requirements for the program;

(D) the technology in the program has been demonstrated in a relevant
environment, as determined by the Milestone Decision Authority on the basis of
an independent review and assessment by the Director of Defense Research and
Engineering, and

(E) the program complies with all relevant policies, regulations, and directives
of the Department of Defense.

Changes highlighted in bold blue italics

& <

© 2002-2013 ICEAA. All rights reserved.



MDA Conducts Post-CDR Assessment

MS A MS B MS C
A A A FRP DR
__ —
G- W G e Boo [l O oss
I

@

o]\ e S ARy [ Post-CDR Assessment replaces Design Readiness Review.

Post-CDR Assessment is a formal, Milestone Decision
Authority (MDA)-conducted decision event. PM describes
product baseline, completed build-to packages, a summary of
issues and an assessment of program risk based on the CDR
report and summarized EVM data. Review considers whether,
based on the Program Manager’s report, the program is able to
provide capability consistent with the Acquisition Program
Baseline approved at Milestone B. The MDA determines
whether (1) an adjustment should be made, or (2) the program
should be permitted to proceed without change.

BENEFITS

PROCESS

¢ Capitalizes on a well-defined, event-based, technical review

¢ Decisions based on enhanced knowledge of program and associated contract, all
derived requirements surfaced, design uncertainties resolved, development and
production costs well defined

* Opportunity for MDA to assess design maturity, e.g., drawings complete

* May provide opportunity to update “current” baseline if consistent with statute (“re-
structure”)

* An opportunity to defer “derived” requirements if inconsistent with cost / schedule
thresholds

© 2002-2013 ICEAA. All rights reseg@ftware product build-to

v

g

The MDA shall cong
program assessme owing
system-level CDR. The system-
level CDR, which shall be
conducted as soon as practicable
after program initiation, provides
an opportunity to assess design
maturity as evidenced by
measures such as: successful
completion of subsystem CDRSs;

the percentage of hardware arlf*4




Configuration Steering Boards

Configuration Steering Boards (CSB). The Acquisition
Executive of each DoD Component shall establish a CSB

with broad executive membership including senior
representatives from the Office of the USD(AT&L) and the

Joint Staff.
» The CSB shall meet at least once annually to review all

requirements changes and any significant technical
configuration changes for ACAT | and IA programs in
development that have the potential to result in cost and
schedule impacts to the program. Such changes will
generally be rejected, deferring them to future blocks or
increments. Changes shall not be approved unless funds

are identified and schedule impacts mitigated.

« The PM, in consultation with the PEO, shall, on a
roughly annual basis, identify and propose a set of
descoping options, with supporting rationale addressing
operational implications, to the CSB that reduce program
cost or moderate requirements. The CSB shall
recommend to the MDA (if an ACAT ID or IAM program)
which of these options should be implemented. Final
decisions on de-scoping option implementation shall be
coordinated with the Joint Staff and military department

requirements officials.

THE
UND::’ SECRETARY oF DErense
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30 JUL 2007
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A T CHIE STAF
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SUBJECT; Configuratiog Steenng Boardy
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y later (‘]dl\tf_\ ofcamblbx.\' und a reduction in th .
. c quantity pe
the et s generally forced 1 mduc'e 4 number

cost of urement
oF these systems gnd delaying nmrr;r::,!?:-:' comrespondingly ereasing the wny

As one messure 1o gyoi
Miliuu_y Dopatinece 10 void cost Increases in Major defenge
cument and future ACAT Acquisttion programs, the

% Technology ang Logistics and 1;;32‘::

Program manager
descoping options * Will woek on a royghy

> that redyce Ehly anmual
options will - pr h“’.’ 1o entify o yot of

ed to redue
and £ provide 5 ; uce the cost 1o the
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Partment officials respansible for fhe e Joint Staff ang the a oping
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G
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DoD Instruction 5000.02
Extract

Program Support Reviews (PSR). PSRs are a means to inform an MDA and Program Office
of the status of technical planning and management processes by identifying cost, schedule,
and performance risk and recommendations to mitigate those risks. PSRs shall be
conducted by cross-functional and cross-organizational teams appropriate to the program an
situation. PSRs for ACAT ID and IAM programs shall be planned by the Director, Systems

d

and Software Engineering to support OIPT program reviews, at other times as directed by the

USD(AT&L), and in response to requests from PMs.

Independent Management Reviews [Peer Reviews]. Peer Reviews shall be conducted on al

Supplies and Services contracts. The reviews shall be advisory in nature and conducted in a

manner which preserves the authority, judgment, and discretion of the contracting officer and
senior officials of the acquiring organization. Pre-Award reviews shall be conducted on
Supplies and Services contracts; Post-Award reviews shall be conducted on Services
contracts. The Director, Defense Procurement, Acquisition Policy, and Strategic Sourcing
(DPAP), in the Office of the USD(AT&L), shall conduct Peer Reviews for contracts with an
estimated value of $1 billion or more (including options). DoD Components shall establish
procedures for contracts valued at less than $1 billion.

N

© 2002-2013 ICEAA. All rights reserved.




Milestone C

MDA Approves:

* Updated Acquisition Strategy and Acquisition Program
Baseline

* Entry into LRIP for systems that require a LRIP, into
production or procurement for systems that do not require
LRIP, or into limited deployment for MAIS programs or
software intensive systems with no production components

* EXxit criteria for LRIP if appropriate

* Acquisition Decision Memorandum

© 2002-2013 ICEAA. All rights reserved.




Milestone C: Statutory and Regulatory Requirements

All programs except where noted (see encl. 4, DoDI 5000.02)

*Acquisition Decision Memorandum (ADM)
*Analysis of Alternatives (AoA) (update)
*Acquisition Strategy

Affordability Assessment

*Acquisition Program Baseline

*Acquisition Information Assurance Strategy
*Benefit Analysis & Determination

*Capability Production Document (CPD)

*Title 40/Clinger-Cohen Act (CCA) Compliance

*ClO Confirmation of CCA Compliance (for MDAPs &
MAIS, DoD CIO confirms)

*Consideration of Technology Issues (ACAT | & II)
*Competition Analysis

*Component Cost Estimate (CCE)

*Cooperative Opportunities

*Core Logistics Analysis/Source of Repair Analysis

*Cost Analysis Requirements Description (CARD)
(MDAP & MAIS)

*Corrosion Prevention Control Plan

*Data Management Strategy (in acquisition strategy)

Exit Criteria

«Initial Capabilities Document (ICD) (if program
initiation)

*Independent Cost Estimate (ACAT I)

*Independent Technology Readiness Assessment
(TRA) (ACAT ID)

*Information Support Plan (ISP)

*Industrial Base Capabilities (MDAP)

/ltem Unique Identification Plan (SEP annex)

+Life Cycle Sustainment Plan (LCSP)

Life Cycle Signature Support Plan

*Manpower Estimate (MDAP)

*MDA Program Certification (if program initiation)
*military equipment valuation (in acquisition strategy)
*Net-Centric Data Strategy (in ISP)

*Operational Test Agency OT&E Report

*PM'’s Developmental Test Report

*Program Protection Plan (PPP)

*Programmatic Environmental Safety & Occupational
Health Evaluation (PESHE)

*Selected Acquisition Report (SAR) MDAP (if rebaselined)
*Spectrum Supportability Determination

*Systems Engineering Plan (SEP)

*System Threat Assessment Report (STAR)(ACAT )
*System Threat Assessment (ACAT II)

*Technology Readiness Assessment (TRA)

*Test & Evaluation Master Plan (TEMP)

New terms/requirements in bold blue italics |4




Full Rate Production Decision Review

(FRPDR)

MDA Approves:

Full-rate production

Updated Acquisition Strategy

Updated Acquisition Program Baseline
Exit criteria, if appropriate

Provisions for evaluation for post-deployment
performance

Acquisition Decision Memorandum (ADM)

© 2002-2013 ICEAA. All rights reserved.




FRPDR Statutory and Regulatory Requirements

*Acquisition Decision Memorandum (ADM)
*Analysis of Alternatives (AoA) (AIS only)
*Acquisition Strategy

*Acquisition Program Baseline

*Acquisition Information Assurance Strategy

*Beyond LRIP Report (DOT&E T&E Oversight
Programs)

*Clinger-Cohen Act (CCA) Compliance

*Confirmation of CCA Compliance (for MDAPs &
MAIS, DoD CIO confirms)

*Component Cost Estimate (CCE)

*Cost Analysis Requirements Description (CARD)
(MDAP & MAIS)

*Data Management Strategy (part of Acq Strategy)
*Economic Analysis

*Exit Criteria

IT and NSS Joint Interoperability Test Certification (all
IT incl NSS)

*|IOT&E Completed ACAT | and Il (conventional
weapons systems for use in combat)

*Independent Cost Estimate (ACAT I) (if MDA requests)
«Life Cycle Sustainment Plan (LCSP)

Live Fire T&E Report (OSD LFT&E Programs)
Manpower Estimate (MDAP)

*Military Equipment Valuation (part of Acq Strategy)
*Operational Test Agency OT&E Report

*Post Implementation Review

*Programmatic Environmental Safety & Occupational
Health Evaluation (PESHE)

*Test & Evaluation Master Plan (TEMP)

For AlIS systems, FRPDR is the Full Deployment Decision Review

New terms/requirements in bold blue italics
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Defense Acquisition System Weighted Expenditures

DoDI 5000.02 Perspective

Program
/A\ A\nitiation /C\ I10C FOC

Materiel Engineering and - -

: Technology & & Production & Operations &
Solution Develonment Manufacturing Development Bl ovment SuppOrt
Analysis p ploy PP

Materiel FRP
Development Oizzgscsﬁsnt Decision
Decision lRip0TSE Review
\ Pre-Systems Acquisition Systems Acquisition Sustainment

Warfighter and Sustainment Organization Perspective

Q Q gP.ngr.am é
nitiation)

Materiel ~ Technology Engineering and Production &
Solution  Development Manufacturing Deployment
Analysis Development

Operations & Support

Ne-Systems / \ Systems Acquisition
Acquisition

Sustainment

20-35% 65-80%

— e 30+ YEARS e 4
Nominal Life.Gycle;Cost Distribution




Level of Milestone Review & Acquisition

Acquisition Category Under Secretary of Deﬂ

ACAT ID Acquisition, Technology, & Logistics)

Defense Acquisition Executive

$365M RDT&E or » Makes
$2.19B Procurement Decisions

(FY2000 Constant $) * Signs ADM -y
DAB-Defense Acquisition Board
ACAT IAM DAB ITAB ITAB-Information Technology Acquisition
$378M Life Cycle Cost or o
$126M Total Prog. Cost or
$32M Prog. Cost
in any single year OIPTs | Issue resolution
(FY2000 Constant $)
————————————————————————————————— O hing IPT’
ACAT IC/IAC Component Acquisition I- C;/ﬁ;‘%l;C ne ;
Executive » Makes ACAT IC, )
(Asst Secretary) CAE IAC & 11
ACAT 11 I De?iSiOHS Working-Level IPT’s
$140M RDT&E or - Signs ADM (WIPT’s)
$660M Procurement Component HQ Review Issue resolution
(FY2000 Constant $) I Program Level
__________________________________ IPT”
ACAT 111 Program Executive Officer e Makes ACAT TII °
No Fiscal (General Officer/SES Civilian) Tz aiee
Criteria 1 * Signs ADM IPTs .aSSlSt o .
AcATIY CollLiCol Civiian Bquivalent) .
Navy (Co ol/Civilian Equivalent)

USMC Note: Some PM report directly to CARy .5 5515 /0244 a1 rights reserved



90

Defense Acquisition Board (DAB) Members

Chair - Under Sec of Defense (Acquisition,
Technology & Logistics)

* Vice Chairman, Joint Chiefs of Staff

* Under Sec of Defense (Comptroller)
 Assistant Secretary of Defense (NII)

* Director, Operational Test & Evaluation

« Secretary of the Army

* Secretary of the Navy

« Secretary of the Air Force

* Under Sec of Defense (Policy)

« Under Sec of Defense (Personnel & Readiness)

© 2002-2013 ICEAA. All rights reserved.



Some Technologies That Changed Warfighting

Stealth
« Disruptive Technologies Resulting from
Technology Push, not Requirements Pull:
- Internet ™)
- GPS
- Night vision All provided UAVs
dominant
- Lasers >,'apability
- Stealth
- Predator
- Global Hawk
GPS
Advanced Optics and
Lasers

, 7
Night Vision ’ z /-,

Source: DDR&E © 2002-2013 ICEAA. AN TIgNts reservea.




Systems Engineering Technical Reviews

/A\

Program
nitiation C IOC

FOC
g/l;tuetinoe’: Technology I\E/Ir;%llrjlfeaecrtlggnangevelo ment Freiereion & Operations &
Analysis Development g P Deployment Support

Materiel . FRP
+* “Post t- -
e e R O gacser

A"A ATAAAA A A-> A

PCA ISR
ITR ASR SRR SFR P?R PDIR CDR TRR SVR (FCA)/
L_3l PRR
or

TRA TRA TRA

(Ships)
* Initial Technical Review (ITR) » Post-CDR Assessment (PCDRA) » Technology Readiness
* Alternative Systems Review (ASR) » Test Readiness Review (TRR) Assessment (TRA)
» Systems Requirements Review (SRR) » System Verification Review (SVR) * In-Service Review (ISR)

» System Functional Review (SFR)

* Preliminary Design Review (PDR)

* Critical Design Review (CDR)

* Post-PDR Assessment (Post-PDRA)

* Functional Configuration Audit (FCA)

* Production Readiness Review (PDR)

* Operational Test Readiness Review (OTRR)
 Physical Configuration Audit (PCA)

© 2002-2013 ICEAA. All rights reserved.




The Systems Engineering Process

Technical Technical Management Risk

Planning Processes Management
echnical -

: Technical
equirements Assessment Interface
anagement Management

Configuration Decision Data
Management Analy81s Management

Technical
Requirements
Development

Logical
Analysis

Design
Solution
Implementation
(Build / Buy / Reuse)

Transition

Integration

Design
Processes

Realization
Processes




Defense Acquisition Management System, May 2003 — December 2008

Comparison to DoDI 5000.2, May 12, 2003

i j ‘ (Program Initiation)

/A

oncept Technology System Development & . Operations &
efinement Development Demonstration Production & Deployment Support
©
Concept Design FRP
Decision Readiness Decision
Review Review
mm Pre-Systems Acquisition Systems Acquisition Sustainment mm

Defense Acquisition Management System, Revised December 8, 2008

.llllllllllllllllll‘lllllllllllllllllllllllll“

*

.
‘ ‘t (Program Initiation)

AN

Materiel

Materiel . g q .
; Technology Engineering & Manufacturing . Operations &
SOlult;r(s)i]; Developme Development Production & Deployment Support
\ ......... ~ LRIP/IOT&E
: Post-CDR FRP
_ _! Assessment Decision
Review

Development

PDR after B
w/ Post-PDR

Assessme002-2013 ICEAA. Al rights reserved,



Mandatory “Materiel Development Decision”

o Materiel Development Decision preceaes en’ry into any pl.tase 0’ the 5e’ense

acquisition management system

Technology Opportunities & Resources

o FEntrance criteria met before entering phase

e Evolutionary Acquisition or Single Step to Full Capability

User Needs

A Full Rate

MS C Production DR

Joint Capability Materiel Engineering & Production &
Based Solution TechDev Manufacturing Deployment 0&S
Carcpe Assessment " Development T oy <>

Incremental Development

=

OSD/JCS

* JROC recommends that the Milestone Decision Authority (MDA) consider potential materiel solutions
* MDA ensures necessary information is available to support the decision

* Materiel Solution Analysis Phase begins with the MDD—the formal entry point into the acquisition process,
mandatory for all programs

* At the MDD, the Joint Staff presents the JROC recommendations; the DoD Component presents the ICD and a
preliminary concept of operations, a description of the needed capability and operational risk, and the basis for
determining that non-materiel approaches will not sufficiently mitigate the capability gap

* D,PA&E (or DoD Component equivalent) proposes Assessment of Alternatives (AoA) study guidance

« MDA approves the AoA study guidance; determines the acquisition phase of entry; identifies the initial review
milestone; and designates the lead DoD Component(s) @

* Decisions documented in an Acquisition Decision Memorandum (ADM)

UL ZUTO TOoOUT.

T rgrno reoerreo.



Prototyping and Competition

MS A MS B MS C

A\ AN

Materiel Technology Enﬂineering & Manufacturing Production &  Operations &
@‘, ution Analygis Development Deyelopment <> Deploym% Support

|:| |:| | > FRP DR

* The Technology Development Strategy and associated funding shall
provide for two or more competing teams producing prototypes of
the system and/or key system elements prior to, or through,
Milestone B. Prototype systems or appropriate component-level
prototyping shall be employed to reduce technical risk, validate
designs and cost estimates, evaluate manufacturing processes, and
refine requirements. ...

© 2002-2013 ICEAA. All rights reserved.



Preliminary Design Review (PDR)

MS C

AN

Production &  Operations &

Materiel Technolpgy Engineeringl & Manufacturing
@-, ution Analysis Development D’evP_nme Deploymg Support
PDR | PD, PDRA <>

FRP DR

PDR Before Milestone B

@

PDR after B and

* Consistent with:
* Technology Development Phase
objectives
* Associated prototyping activity, and
* The MDA approved TDS

* Planning reflected in the TDS
* Establishes the allocated baseline and
underlying architectures
* Defines a high-confidence design

* Conducted at the system level

* Informs requirements trades; improves cost
estimation; and identifies remaining design,
integration, and manufacturing risks.

Post-PDR Assessment

“Nf.a PDR has not been conducted prior to s
Mhestone B: 7

. PIan\for\a PDR as soon as fgs‘ﬁ)le after
program ihirti{tion 7
* PDR report to the l\!?l(prior to the Post-
PDR Assessmenj» N
* Report refl€cts requirements trades
base on the PM’s assessment of
cogt, schedule, and performaneg risk

°jo{mal assessment; results docume}teq
# inan ADM

r—
- 2009 WSARA requires before Milestone B

© 2002-2013 ICEAA. All rights reserved.
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Re-titled and Refocused Engineering and
Manufacturing Development Phase

MS B

A\

MSC

AN

Engineering & Manufacturing

Pioduction &  Operations &

Materiel Technology
@; ution Analysis Development ‘.__,,_I_st‘ﬁl?nglent % D Ploym‘g Support

FRP DR

@

... develop a system or an increment of capability; complete full system integration; develop an affordable and
executable manufacturing process; ensure operational supportability; implement human systems integration; design
for producibility; ensure affordability; protect Critical Program Information; and demonstrate system integration,

interoperability, safety, and utility.

Integrated System Design

* Define system and system-of-systems
functionality and interfaces

» Complete hardware and software detailed
design and reduce system-level risk

 Establish product baseline for all configuration

1tems

System Capability and Manufacturing Process Demonstration

Demonstrate the ability to operate in a useful way consistent with
the approved key performance parameters and that system
production can be supported by demonstrated manufacturing
processes

© 2002-2013 ICEAA. All rights reserved.




MDA Conducts Post-CDR Assessment

MS A MS B MS C

Materiel Technology Engi’ eering & Manufacturipg Production &  Operations &
@; ution Analysis Development L SYEIQP.{{WM / Deployment Support
£ ppR § Pb, R SCDRA
e : U P
or P
.................................... FRP DR

3 3

Post-Critical
Design Review
Assessment

Assesses design maturity and the maturity of critical manufacturing
processes

* Considers whether the program provides capability consistent with the
Acquisition Program Baseline (APB) approved at Milestone B

* MDA determines whether
(1) an adjustment should be made, or
(2) the program should be permitted to proceed without change

¢ Results documented in an ADM

© 2002-2013 ICEAA. All rights reserved.



Configuration Steering Boards (CSBs)

* CSBs meet at least annually
* Reviews all requirements changes and

The Acquisition Executive of each DoD
Component shall establish and chair a . : >
. ) ) significant technical configuration
CSB with broad executive membership . . . changes
DoDI 5000.02 per Section 814, .
> ptelforfzcai?:n Act * Changes generally rejected,
deferred to future blocks or increments

« If approved, changes require identified
funding and mitigated schedule impacts

THE UNDER §
ECRETARY op
3910 DErEnse DEresse
@ T S Y,

30 UL o

* The Program Manager (PM) (with the
Program Executive Officer) identifies
descoping options to reduce program cost

or moderate requirements

* The CSB recommends which options should
be implemented

* Final decisions coordinated with the Joint

Staff and military department
requirements officials

. & FERCVE agning
&x'..-. ‘rglernestation will e “::“; ::ﬂl OhBicl ks Final geots s
e LB O « 0
Y Depanmeset ofticialy _’“_mmfi:n;:u’.: 40t St31Y aad the appy ,'r"m wing
: 0 PIT e ’

G

SUBIECT; ¢ e
@ iriraticy Sering Bosed,

of afer devel oy
Wl 4nd peocuren

S el pe.

et of these sy¥ierma 4 delaying """L-;l'mu COmeIpondngty scramsing the

’ Weir ds very, s wrar

ovoal ¢
% Py = 10 Major deferse ”
Surment and funire ACAT llzrw:'r:( figuation Sueering &m‘.j(x‘f‘("“\;;",' PrOgrams, the
BREE 1t 5 3 repestedly rpene s Y
chard Commission -q\—' Tecognized bog

ladng senpe represen| Vs fom e Offics o e
K 5e Preseaty f
o o

will

Ne peo, MYE the pede " ] &r dechy,
- 9’ WA Such changes will perersl] Rt 15 ot in cout *nd wchedel reced
s, Chumges may nog ol ‘-‘.m y be regecund, defirming v e impucts tn
pacs mgaied = € bppeoved waless funds are 1o futsre blocks o
- thomt Fng and
adedie

Tregtly wamesd by atify & aet of
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DoD IT Acquisition Cycle-Time - 32 MAIS

Initial
Milestone B Operat.lc.)nal
Planning Phase Build Phase Capability
) 43 48 >
MS C
: , Develop
Analysis of Economic P redt0 J Test
Alternatives nalysis BN
* 91

Cycle-Time Driven by Processes Developed to Counter
a cold War Adversary In Industrial Age Society
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DSB IT Acquisition Model

Milestone Build
Decision

Materiel Design Q A
Decision RELEASE 1 G

€D Business/GaselAna R.cll(ult{eciltur&tl.l Development and Development & Demonstration Fieldi
isk Reduction ielding
Developm
Prototypes Iterationll Iteration 2 I[teration “N”

e S Coordinated DOD stakeholder involvement Integrated DT / OT = =————————3>
<< Up to 2 years 6 t0 18 months — =——

A @ @

Development & Demonstration

RELEASE 2 Prototype: Fielding

Iteration 1 I Iteration 2. I\eration.’i

Y
A

ICD Initial Capability Document 0 0

CDD Capabilities Development Document RELEASE “N” Prototypei ‘ Devemprm &Dmmim" Fielding
; Iteration | Iteration 2 Jlteration 3

Decision Point |

Continuous Technology/Requirements Development & Maturation

ICD established by streamlined JCIDS process

CDD and acquisition baseline for “N” releases established at milestone build decisic
All releases fully funded at milestone build decision

Release “N+1” restarts entire process

Adapts an evolutionary approach to IT Acquisition

© 2002-2013 ICEAA. All rights reserved.



Outline

Context ._* Cost-Estimating
- Management of the Defense Enterprise S
- National Defense Strategy Implications
* Requirements — Overview
« JCIDS and DON Acquisition
. Cost_AnalysiS Support — State'Of'the'Art TOOlS
- Whole of Government Planning  Decision-Trees and
- Evolution of the Acquisition System Regression Analysis
- Big “A” Issues & SECDEF View  Constellations of
Analogies
« WSARA — For AoAs and MS A
- Overview ICEs
- Intent and Direction — Portfolio Analysis
- KeyAPgocess Changes . CBAs in JCIDS
i OAS . . e
. Use of Competition « MDDs in Acquisition
 Critical Cost Growth
« PARCA
« PARCA Examples
» Expanded Certifications 103
« Cost Risk Analysis
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Prelude

“The sheer complexity of the capability requirements, acquisition and
resource allocation processes used to equip the U.S. military seemingly condemns
the Defense Department to the perpetual task of acquisition reform. Ideally,

acquisition 1s synchronized with requirements generation and resource allocation;
organizations are aligned with policy; and the entire system responds adaptively to a
changing security environment.

In reality, the uneven pace of reform between the major processes, the fact
that policies change faster than organizations, and a changing external landscape all
generate friction and lead to an acquisition process that is too slow, not responsive
enough to joint needs, too expensive and too complex. Even if the policies,
organizations, personnel, and cultures could be perfectly optimized to today’s
security environment, the reward would likely be a change in the external landscape
requiring yet another round of reform.

If Sisyphus had a job in the Pentagon, it would be acquisition reform.”

Source: “Beyond Goldwater Nichols,” Center for
Strategic and International Studies 104
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Light

Heavy

Cost-Analysis Support

Context

Managing the defense
enterprise

- “Canonical post-cold war”

Planners translate
policy objectives
into more concrete
parameters (e.g.,
for the U.S.: QDR;
NSS, NDS, and

NMS; GEF and
GDF

U.S. DoD decision ° °
support systems =

assessment

- JCIDS

“Closing the Loop,” The Hague Center for Strategic Studies; based force

o I den tl f|Ca tlon an d anaIyS|S presented to the Netherlands MoD on 24 Mar 2009 development
of capability requirements
- PPBE
 Strategic planning;
program and budget
development
- Acquisition
« Development and
procurement of weapon
systems and AlSs
105
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DOD Strategic Management

Legend:
-TOR = QDR Terms of Reference ~ -NDS = National Defense Strategy - GDF = Guidance for Development of the Force

-NPR = Nuclear Posture Review -NMS = National Military Strategy = - GEF = Guidance for Employmentof the Force

106
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Requirements

« Joint Capabilities Integratic e, 202 727 A

and Development System | = pwjpaos

- DOTMLPF FROM:  Donald Rumefad

SUBJECT. Requirenends Sysian

As Chaimnan of the TR OC, please fhink thoough what we allneed o do, ndinddually or
ollertvely 1o gt the requoranents syabann fived.

| is pretiy «dlear ot is hroken, and it is o powearful and inexor able that of invariably
ondimaues 1o require thimgs that ought net te berequired, and does mot reguire fhings That
need to e Tegured.

Flease soew your head inde that | and 1at's have four or five of ws moeet and dall: abowt ot

Thank:s.

Defense capability (UK): “The enduring ability to generate a desired operational outcome or effect,
and is relative to the threat, physical environment, and contributions of coalition partners”

107
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32

3.2.1
3.2.1.1
3.2.1.1.1
3.2.1.1.1.1
3.2.1.1.1.1.1
3.2.1.1.1.1.2
3.2.1.1.1.1.3
3.2.1.1.1.2

3.2.1.1.1.2.2
3.2.1.1.2
3.2.1.1.2.1
3.2.1.1.2.2
3.2.1.1.3
3.2.1.1.3.1

Tier 1 JCAs:

- Force Application; Command and Control; Battlespace
Awareness; Net-Centric; Building Partnerships; Protection ;
Logistics; Force Support; Corporate Management and Support

Lower Tier

Engagement

Kinetic Means

Requirements.______________

Fixed Target (EK)
Surface (EKF)
Point (EKFS)
Hardened (EKFSP)
Soft (EKFSP)
Chemical, Biological, Radiological and Nuclear (EKFSP)
Area (EKFS)
Hardened (EKFSA)
Soft (EKFSA)
Underground (EKF)
Hardened (EKFU)
Chemical, Biological, Radiological and Nuclear (EKFU)

Underwater (EKF)
Surf Zone (EKFU)

108
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oa~C

JCIDS & DON Acquisition

DON Requirements

Acquisition & Sustainment

CBA: Capabilities-Based Assessment

PDR: Preliminary Design Review

1
<——— PASS 1 e PASS 2 >
1
1
! T .
. Program Initiation at Milestone B
i Annual
I
; CSB
; \V4 loc FOC
JCIDS | Materiel Techl’:lology Engineering & Manufacturing Production & Operations &
Process, Solution | Development Development Deployment Support
. 1
c AnalySIS E Integrated System Capability & LRIP Full-Rate Prod | Life Cycle
BA ] System Manufacturing Process & Deployment | Sustainment
! Design Demonstration
i
U
O OIS & ©6O @ >
I
ICD AoA CDD: SDS RFP Post Post CPD Pre Sustainment
CONOPS IBR CDR FRP DR
1
Materiel E //\\ . ERP
Development TD PDM J Y, PostPDR Post CDR BOM Decision Disposal
Decision i N/ Assessment Assessment Review
1
Technical A A A i A A A A
Reviews ITR ASR SRR SFR PDR or PDR IBR CDR TRR SVR, OTRR PCA ISR
i FCA/PRR
scistce Rev . A A A A A
ogistics Reviews ' ILA ILA ILA LA ILA
1
1
1
1
1
1
1

AoA: Analysis of Alternatives
CDD: Capability Development Document
ICD: Initial Capabilities Document

CDR: Critical Design Review
SDS: Sysetm Design Specification
JROC: Joint Requirements oversight Council

109
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Cost-Analysis.Support

Affordability Assessments

Program Office Life Cycle Cost Estimates
Independent Life-Cycle Cost Estimates
Service Cost Positions

. N _ e System Engineering
e  Analysis of Alternatives e i S~ - Tradeoff Analysis

A
I
[
[
[
[

. Economic Analyses for o EVM

AlS programs e  Source-Selection Support

° Should-Cost Studies

A materiel solution is any item (including ships, tanks, self-propelled weapons, aircraft, etc., and related spares,

repair parts, and support equipment, but excluding real property, installations, and utilities) necessary to equip,

operate, maintain, and support military activities without distinction as to its application for administrative or

combat purposes. [Source: JCS] 110
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Whole of Government Planning

Ergst Denkbare Overstroming

-

Netherlands: Actual 2008 Analysis 11
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Evolution of Acquisition

 First acquisition framework in 1971
VANEERAN VAN

FULL-
SCALE PRODUCTION/ DEPLOYMENT
DEVELOPMENT

CONCEFPTUAL
EFFORT

- L J L J
Program Full-Scale Production

Initiation Development Go-ahead
Decision Decision

+ Decision points: 3
* Phases: 3
+ Milestone documents: 1 (Decision Coordinating Paper (DCP))

L
112
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https://webmail.east.nmci.navy.mil/exchange/donald.clarke/Local Settings/Desktop/Mgmt Sys 1971 to 2008 star wars ver 3 ofc 2007.ppsx
https://webmail.east.nmci.navy.mil/exchange/donald.clarke/Local Settings/Desktop/Mgmt Sys 1971 to 2008 star wars ver 3 ofc 2007.ppsx

The 5000 docum directives, a
directive and an The 5000 Process directive an
Instruction and d aregulation,

o as ManiaFidams

with combined page count of as mtgﬂ ight(1971)"t

(1991). Currently a directive and truction with 90 pages g y DT&E or

Procurement

Phases of the process have ranged from three (1971 to 1977) to four (1977
to 1991 & 1996 to 2000), to five (1991 & 2003 to 2008).

Progrﬁnitiation been SEZEF approval of the MENS (1977 to 1980),

POM ap Sto
1991), N And the sagacontinues...,

CONCEPTUAL
The nur| eFForT Buf, EéfEMﬁVII{bﬁtu a8 f’6°%?1°é°E{§E§L°Y ™ oD level
review | en (2008).

Milestone review re};uirements have ranged from as few as one document

(1971) to over 50 re uwements(o
rogram Full-Scal ductl

The $8&F8tary AT AIRtERL wasﬁj@s Mﬁestone Decision Authority for MDAPs

from 1971 to 1991. Currently, it is the USD(AT&L).
Deputy Secretary of Defensé Packard signed the first DoD Directive 5000.1

imedTE! PRI 8lpHgeraasuRiert Evetned MY Dafdiisy Sy stetid AdqaisiasiPn
RN ORI (DSAREY) (W@ uS FEISPT 8 P 308 éci8o P poiRto nal
ﬁﬁﬁé‘é"t%w t&:FPR%HB%” %ﬁ?ﬁmﬂt FRRteRt of y%éh‘grﬁus
5B ddY Ahs.29D: 300 élviirsae%ﬁ%'ﬁer% Lo the Joint Staff in
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The 5000 Process

~ MajorPrograms
1 975 $50M RDT&E or
$200M Procurement
(FY1972 dollars

VANEERVAN AN

FULL-SCALE
CONCERTIOAL
BOANEERING PRODUCTION/ DEPLOYMENT
§HonE DEVELOPMENT
Program FrulllFScalke P Rrodaictior&
Initiation [Eewgs loguriangt DGoajeadt
[Deisiopment DBeicision
Decision

* DSARC Created
« SECDEF decisions documented in approved Decision Coordinating Paper (DCP)

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

197% §75M ROTSE or

$300M Procurement
(FY1972 dollars)

/N 2N /N /N

Phase 0 Phase | Phase Il Phase Il
EXPLORATION
FULL-SCALE
DEMONSTRATION PRODUCTION &
OF ALTERNATIVE | LiDATion | ENGINEERING  R33rPL oNENT
SYSTEM DEVELOPMENT
CONCEPTS

v l v lw v

MENSdgrpmoved FAlKScalel to Propluwctad oS Approval to

By i€l Btidn EBgiaeering Depleyment Enter
Program Deveiopsteation [Pedisoale Production
Initiation Dé&disiodation Engineering & Deployment

Development

Milestones are numbered
Mission Element Need Statement (MENS) appears as first DoD-level requirements document

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

w
1 9 8 U $T6MVRRD 8FHo0r
$300M Procurement
(FY1988 dollars)

VAN N

Phase 0 Phase | Phase ll Phase lll
EXPLORATION

JERNSERN DEMONSTRATION FUEL-SEALE PRODUCTION &
S%EIEQBAT%WE & VALIDATION BEGINTHRINRT IpEPLOYMENT

DEVELOPMENT
CONCEPTS
MENS Approved Approval to Approval to Approval to
By SECDEF Enter HErttar Enter
Program Demonstration  Full-Scale Production
Initiation & Validation Bngalepniregt & Deployment

Development

Mil&&GBﬁaBe&hhdMnorandum (SDDM) implemented to document milestone decisions
Mission Element Need Statement (MENS) appears as first DoD-level requirements document

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

~ Major Programs
,
1 98 $200M RDT&E or
$360RT Peocemeantént
(FY1980 dollars)

N AN AN/

Phase 0 Phase | Phase ll Phase Il
CONCEPT DEMONSTRATION | FULL-SCALE PRODUCTION &
EXPLORATION |[& VALIDATION DEVELOPMENT DEPLOYMENT

A 4 v \ 4 A 4

MENSrApgrofed Appoovalpto Appoayahto PApjuotiehto

BWSEHCPDEF EnSelection E@terAhead DEvieion

PhognaBs is Demonstration  Full-Scale ((Prdgactidon

Irfttiadicnm & Validation Development Té& Ceployneertt)
Initiation

: RRCDER PeeisionMemorandum (SDDM) implemented to document milestone decisions

* May proceed into FSD with delayed MS Il — contracts must be written so program can be
terminated at least cost to government

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

~ Major Programs
1 985 $200M RDT&E or

$1B Procurement

(FY1980 dollars)

/N AN AN/

Phase 0 Phase | Phase ll Phase il
CONCEPT DEMONSTRATION | FULL-SCALE PRODUCTION &
EXPLORATION [& VALIDATION DEVELOPMENT DEPLOYMENT
Approval of Concept Program PP ool titbon
JMSNS Selection Go-Ahead MRecssoon
In PPBS is (VDeid2ateelegated
Program TooODonpomeertss )

Initiation

* Milestone 0 c=tietad

* May proceed into FSD with delayed MS 1T — contracts must be written so program can be
terminated at least cost to government

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

1 985 $200M RDT&E or

$1B Procurement
(FY1980 dollars)

VAN N A

Phase 0 Phase | Phase Il Phase Il
CONCEPT CONCEPT FULL-SCALE  |PRODUCTION, FIELDING/

exoltickTions | BEMBNITRAHBN/ BEVESGAMENT [DBPLUMMENY &
SEXRRORATION | & VALIDATION DEVELOPMENT [DERRAYMEMT SUPPORT

A 4

v v v l l

Approval of AppCoraddpt Apograzhto  Propluotidn Logistics  Major
JMSNS Ent&election BdaHeadt PeciSidhRate Readiness Upgrade\
In PPBS is Concept Scale (Rrayl BetDel&gatéSupport Replace
Program Demonstration/ Development TeeGmpenéntsReview Decision
Initiation Validation & LRIP

. Compe

ﬁgturreé{m Management Board (JRMB) renamed JROC
ned JRMR: IRME 3n=|ng

tltlve Prototyping Strategy requwed by law and DoDI 5000.2

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

1987

$200M RDT&E or

$1BBrocurementnt
(FY1980 dollars)

VAN N A ON

Phase 0 Phase | Phase Il Phase Il Phase IV

' Determination| CONCEPT OONOERTRATION | ERGLNSKHING & | PRODUCTION \ OPERATIONS

of Mission EXPLORATION/ RBEMONSTRATION/| MXNELPMENG| &

' Need DEFINITION VALIDATION DEVURIDPMENT | DEPLOYMENT S\Q’ORT
Anovalldb  Appreegltto PDpmioypahtet Approvalction Logistitsior Major
JUISNS.ct EDtenonstration  Apptenviull- ForiplicRatle Readihbssifidipgnadel
IrCRRB&pis Cappeptal Scale Production & & SupppproReéplace
PE&dgdias Demonstration/ Development Deployment Review Decision
Initiation Validation & LRIP

ORD app

© 900?-90(7?/PF A_A

rghts reserved.

 Joint Requirements Management Board (JRMB) renamed JROC
* DSARC renamed JRMB; JRMB renamed DAB

« Competitive Prototyping Strategy required by law and DoDI 5000.2

» JROC approved MNS replaces SECDEF approved JMUSNS at MS 0

* Operational Requirements Document

ears in DoDI 5000.2, required at MS Il and Il




The 5000 Process

1 996 $300M RDT&E or

$1.8B Procurement
(FY1990 dollars)

§ Phase 0 Phase | Phase I Phase Il se IV i
Determination CONCEP'!;:I_ PROGRAM ENGINEERING & | PRODUCTION, FIELDING/{TY@NSiitarizatio
of Mission Eéﬂn?ﬁg{:'%w DEFINITION & RISK| MANUFACTURING | DEPLOYMENT, & n i
' Need REDUCTION DEVELOPMENT | OPERATIONAL SUPPORT{RT :
Disposal |

Approval to  A@pnwegtto Afpevebdpo&niter PRooldutitionor Major

Conduct BBgmankitration Engpproniah & Fieggnoyal Modification
Concept AAppreiviain Manufacturing Deployment Approval
Studies Program Development Approval

 Roompisiti dmi toisi omoMedniur Mithato (&DM) signed by USD(Acq) replaces SDDM
* RI8\dsbprifdirosheparpepicviS Hadtiedriatedhe DoD 5000 process

- B6GADsliitictiheotobgbédy requirement eliminated

< JROC approved MNS replaces SECDEF approved JUSNS at MS 0

* Operational Requirements Document (IORD appears in DoDI 5000.2, required at MS Il and llI

© 2002-20713 ICEAA_ A/l riahts reserved.




The 5000 Process

m
29906 s MO RDRgEAsHS
$1%98 PISRRISHRRt
Technology Opportunities & (F¥3dePdoInsgyement

User Needs (FY2000 dollars)

AT A AL A

CONCEPT & TECHNOLOGY YSTEM DEVELOPMENT |PRODUCTION & OPERATIONS & )

Determination
of Mission DEVELOPMENT . DEMONSTRATION DEPLOYMENT SUPPORT
FRP

Need Decision Interly .
. Progress Decision
Review - .
Review Review

v l \ 4 l v

ApAppraiviad to Approval toApprovgdooval to Enter Pymslactadiboor

g |

Entorthuatept & Begin a NeWnter &ywjamering & EetdimdRIP/
Te€&ondeply AcquisitionDeveldylaraufaéturing Pepthyatient&
DeS¢impiesent Program Demori3draiiopment Aeptoyaient

* Program Initiation atdw8d3to Milestone |
 AlSranduisiticn praghanis fodd &S it ¢ltReAYoD 5000 process
 EvoipititiveyProholyping ¢H)inhateoines preferred approach

© 2002-2013 ICEAA. All rights reserved.



The 5000 Process

200D

User Needs &

Technology Opportunities

A

A A A

Major Programs
$365M RDT&E or
$2.19B Procurement
(FY2000 dollars)

CONCEPT & TECHNOLOGY
DEVELOPMENT

Decision
Review

) YSTEM DEVELOPMENT

t DEMONSTRATION

<> Pesiyass
Review

PRODUCTION &

DEPLOYMENT
FRP

<> Decision
Review

OPERATIONS &
SUPPORT

A 4

\ 4

N

y

Approval to Approval to Approval to
Enter Concept & Enter Systems Enter LRIP/
Technology Development & Production &
Development Demonstration Deployment

- PEd¢tfgati iitiatioc @lsM8 Biree DoD 5000 documents
- DdenimitGhenibto P behuctiontatiMSI€J(LRIPlense Acquisition” for basic policy, and
- EVphrtitinary Abquisition ¢ BX)joecidime Spséfenietbapppdactentation procedures

* DoD 5000.2-R becomes “Interim Defense ACQUISItIOI‘I Guidebook™
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The 5000 Process

~ MajorPrograms
2003 $365M RDT&E or

$2.19B Procurement
User Needs & (FY2000 dollars)

Technology Opportunities

A T A A

CONCEPT TECHNOLOGY [YSTEM DEVELOPMENT PRODUCTION & OPERATIONS &
REFINEMENT| DEVELOPMENT| DEMONSTRATION DEPLOYMENT SUPPORT
Deisical FRP
gon.c:(.ept <> Beaitjness <> Decision
ecision . -
Review Review
Apppovalébto Approval to Approval to Approval to
EnEeit&oncept Bnter Enter Systems Enter LRIP/
Te€Clomelggfy Technology Development & Production &
Devefopamentt Development Demonstration Deployment

* DePERSECNES tban clsdbtiuie¢[D0b) S0 adocuriants
« Joihtt€ripabilitten bet clpcine ptsd $3a1ed o fRafehSg RAeoquiditivrs) fertaasic POIEyahORD replaced.
* Initl4D panadiciti s ioDafrose AggirieitionSist@uiidopiMplidsientation procedures

» Caf2add iS50 0 2efobecont & tnterint lRefense AckjGisitiGn Giidieb Soktuction Document at MS G
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The 5000 Process

~ MajorPrograms
2008 $365M RDT&E or

User Needs $2.19B Procurement

(oo Maada o | (FY2000 dollars)
Technology Opportunities & Resources

A A

MATERIEL
CQH&I,E-HBN TECHNOLOGY *ﬁgﬁf@ggg‘g&MENT PRODUCTION & OPERATIONS &
RERWEMENT| DEVELOPMENT) PEMONSTR4FION DEPLOYMENT SUPPORT
i A Design FRP
Ly Egéglécgtment ( “yPost- Fl%é%:ﬂiness <> Decision
ecigion WIS ReView Review
Approval to Approval to Approval to Approval to
Enter Enter Enter Enter LRIP/
Boguigtion Technology Sysfemsring & Production &
Reditesraent Development Dieveléguneitig Deployment
Rdevpnsérdtion

- Deftfiderd fAHiORAGUIH PSS BHID RG SRR € BiMitéo any phase of the acquisition process
« JoifioQyp=ifiivtidsrbritelyztigmendrBe vetppmdnt 8 ystehe ¢HGHDS) yDleomio IMNS GRHBRD replaced.

- InitRlGiapabilitios Hgs Wueniwe AT A REOMS® EepngaptPed®ionPDR Assessment by the MDA
» Capability Development Document required at MS B; Capability Production Document at MS C
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The 5000 Process

~ Major Programs
2 0 0 8 $365M RDT&E or

$2.19B Procurement
(FY2000 dollars)

User Needs

Technology Opportunities & Resources

/N /2 /A

MATERIEL NGINEERING &
SOLUTION | TECHNOLOGY jANUFACTURING PRODUCTION & OPERATIONS &
ANAYLSIS |DEVELOPMENT)EVELOPMENT DEPLOYMENT SUPPORT
Materiel N — FRP
> ¢ VDevelopment ( “yPost- <> - <> Decision

Decision W FRIES CDRA Review

Approval to Approval to  Approval to Approval to Enter

Enter Enter Enter LRIP/Production &

Acquisition Technology Engineering & Deployment

Process Development Manufacturing
Development

» Materiel Development Decision precedes entry into any phase of the acquisition process
« Competitive Prototyping returns; required during Technology Development Phase
* Preliminary Design Review (PDR) after MS B requires a Post-PDR Assessment by the MDA

© 2002-2013 ICEAA. All rights reserved.



Pre-WSARA

* Acquisition framework in 2008

+ The Materiel Development Decision precedes
entry into any phase of the acquisition framewaork

LIser Meeds

Technology Opportunities & Resources

Materiel
Solution
Analysis

Material
Development
Decision

+ Entrance criteria met hefore entering phases
+ Evolutionary Acquisition or Single Step to Full Capahility

A A o Foc
Technology | Engineering & Manufacturing Production & Operations &
Development Development Deployment Support

Integrated System Capabifity & |LRIF FulFRate Prod i
System Narrgcturing Process & Deployment sﬁgemﬁrﬁn
Dresign Dremons ration
FRP i
"~ FPostPDR PostCOR Decision Hispesd
.t Assessment N/ Assessment [

EOR

Fre-Systems Acquisition

ar

FOR COR
|

Systems Acquisition

« Decision points: 6
+ Phases: 5

« Milestone documents: 40+

© 2002-2013 ICEAA. All rights reserved.

Sustainment

127



Sisyphus

128
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Systemic Big “A” Issues

JCIDS
Inadequate trade space Programming and Budgeting

Inadequate view of life-cycle costs Funding instability

Exquisite requirements Narrow view of resource trade space
Lack of joint perspective Budget phasing and magnitude to
Cumbersomeness support planned acquisition

Synchronization

Limited view of portfolio

Small "a" Acquisition Inadequate inter- and intra-
Immature technologies departmental stakeholder
Inadequate systems engineering coordination & support

Inadequate requirements flow-down
and traceability
Inadequate schedule trade space
Lack of time and assets for testing Blg ¢ A2 Acquisition
MGEN Bolton, former Army SAE
129
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SECDEF View

“First, this department must consistently demonstrate the

commitment and leadership to stop programs that significantly
® exceed their budget or which spend limited tax dollars to buy
@ more capability than the nation needs...

® Second, we must ensure that requirements are reasonable and
technology is adequately mature to allow the department to
successfully execute the programs ...

@® Third, realistically estimate program costs, provide budget
stability for the programs we initiate, adequately staff the
government acquisition team, and provide disciplined and
constant oversight.

® Costs/ICEs
® We must constantly guard against so-called “requirements
creep,” validate the maturity of technology at milestones, fund

@ programs to independent costs estimates, and demand stricter
contract terms and conditions.”

® Requirements

130
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WSARA

 Public Law 111-23
- Signed by President on 22 May

2009
» Passed in Senate 93 - 0; passed in
House 411 -0

- Took effect immediately
+ Covers MDAP and MAIS programs

« USD(AT&L) Directive-Type
Memorandum of Dec 2009
- Implements WSARA in DoD

131
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WSARA Intent

Attempts to drive some of the risk out of
acquisition program  weo s ows

. A L i
Agresment i ! i
Prior to MS B ahaterie 7 ’
a materiel Busi i
: . usiness ! i
solution Selgﬂmn Decisions ! !
— I i 1
preferred i : i
T _s.nlutn:-n i Program i
. Preferred ‘ﬁi : Initiation |
= System i | |
= Analysis  preferred i i | i
o System “'“« 1 i
= Concept Technology ~ D A !
a» Maturation
O and System |
c Prototyping EVEI :
- AocA s f F‘rﬁ!llmmﬂr},.I [ T
Engineering Design :
! Completed -»
SUDDCTFt : : Design
Materiel Sclution Analysis Technology Development
Defense Acquisition Management Sysrem May 22, 2009 (WSARA)
| o e o
i /.-"J'\ B, (Program Initiation) i A
| i
! Materiel Technal Engineering and Manufacturing . .
! S alution Nﬂhprmt Te T Preduction and Deployment Gp&s‘ra‘hnng and
' Analysis 0 O ! e upport
| Competitive | Decision
1 -
| [*~ Prototyping @_.-‘j @ : Review
' Material |
| Development POStPOR pLF‘-:-it-CEIR
' Decizion 5SESSITEN ssessment !
1 1
1 1
1 1

Focus of major changes
------------------------------------------------------------- 132
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—Zm@A0C

—~

O+to

Acquisition Process

Mm-->20mM©0—rrmQog

Requirements Managers
+ Lead Development of ICD, CDD, CPD informed by acquisition and resourcing processes
+ Coordinate With PM On Cost, Schedule and Performance Trades During ICD, CDD, CPD

+ Participate in PMO IPTs, Technical Reviews, Program Reviews and Decision Reviews -
Answer Questions On Warfighter's Requirement, CONOPS

Track Performance of Fielded System to inform Subsequent Increments of Evolutionary
Acquisition Programs

Maintain focus on technology maturity and life cycle cost reduction

| Technology Opportunities & Resources

o Configuration Steering Boards
| e Program Assist Teams

User Needs . Peer Reviews

MSA MSB MS C
S Matenel Technology Engineering & Production & OperationsL
faegic Solution | Development Manufacturing Deployment & Support
Analy5|s > Deve@pmem tripriorae < FRPDR /
Pre-Systems Acquisition /\ Systems Acquisition / \ Sustain l
Assess Reduce Develop affordable system Achieve Operational Cost
0sp/Jcs  cocom Alternatives TechRisks  and manufacturing process Capability Effective
Material
. ) ) . Readiness
Mo | Sltedvogks | Compelebosy | bowePmtuctin nd
CDD: Capabilities Development Document -Draft TDS,SEP (TR DI v P Yy [JOEL i Sustain
CPD: Capabilities Production Document “Draft CETES -P.roto.typlng -DeveIoPmentaI Test *FullRate Production
AOA: Analysis of Alternatives =D *Finalize CDD (KPPs) *Operational Assessment
TDS: Technology Development Strategy PDR: Preliminary Design Review *Manufacturing Process
TES: Testand Evaluation Strategy CDR: Critical Design Review <Finalize CPD
SEP: System Engineering Plan FRP: Full Rate Production
_CE: _____ CostEstimate 10C: Initial Operational Capability Incremental Development
KPP: Key Performance Parameters* FOC: Full Operational Capability
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Key Process Changes

Increased Emphasis on Milestone A
+ Mandatory for MDAPs with Technology
Development Programs
* Likely for MostPrograms

When PDRis Conducted after Milestone B an MDA
Post-PDR Assessment is Required

Preliminary Design Review (PDR) before Milestone
Bto Enhance Understanding of Derived
Requirements and

Post-Critical Design Review Assessment -

Improve Cost Estimation AMandatory Decision Point to Review Progress
MSA MSB MSC
A A A FRPDR
ICD — ‘
Materiel < ~, Engineering &
L L2l Squtio_n J :\f::g;::gxt AL - (\pmf in?f\/ Manufacturing Production & Operations &
h Analysis S Rl - Development |°PP|] Deployment Support

\\ Competitive Prototyping /\ #

Re-structured “EMD” Phase

Effective Contractin# via Pre-Award Peer Reviews

/
/

N

Materiel Development Decision -
Mandatory Process Entry Point

Competitive Prototyping

Configuration Steering Boards
Established to Stabilize Requirements

Enhanced Emphasis on:

+ Technology Maturity

+ Systems Engineering

* Integrated Testing and Test Planning
* Manufacturing and Producibility

+ Logistics and Sustainment Planning

© 2002-2013 ICEAA. All rights reserved.
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WSARA Direction

Requirements/Technology

- More COCOM involvement

- Analysis of Alternatives Study Guidance
- Assessment of MDAP Technologies

- Preliminary Design Reviews (PDR)

Competition
- Acquisition Strategies to Ensure
Competition

- Competition and Considerations for the
Operation and Sustainment (O&S) of Major
Weapon Systems

- Competitive Prototyping
Organizational

- Developmental Test and Evaluation (DT&E)
- Systems Engineering (SE)

-  CAPE

-  PARCA

e QOther

* Cost Estimating

—  MS A cost estimate tracking/reporting

— Tradeoffs among cost, schedule, and
performance

— Expansion of milestone certifications

— Reviews of MDAP/MAIS cost estimates

— Reports to Congress of MDAP cost analyses
— Additional EVM elements

— Additional reports on O&S and collection of
financial information on MDAPs

— Performance assessments and root —cause
analyses

Tightened Nunn-McCurdy guidelines

— Revised MDAP definition

135
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Analysis of Alternatives

Pre-WSARA WSARA
 Weapon-system MDAPs « Director, CAPE,
- Long-standing policy (DODI responsible for
5000.02) - “Formulation of study
» Director of OSD(PA&E) drafted guidance” to ensure

study guidance & conducted
sufficiency reviews

* “Full consideration of
possible trade-offs among

- No authority to reject AoA cost, schedule, and
« MDA approved study guidance performance objectives”
- Criticisms - “Performance of such
« Limited joint perspective analyses”
« Service solution; contracted « Key considerations:
ou! - Scope of decision space
« MAISSs

- Evaluation of each option
- Section 811 of NDAA of 2001 136
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Use of Competition

Requirement Possible Impediments

* Ensure competition * Quantities
- “Or option for” - Development and production units
- Prime and subcontract levels - Defense spending likely flat
- Throughout life-cycle - Competing low-quantity programs
- 0&Sincluded could /ncrease costs

« 2 source start-up costs; two
learning curves instead of one

« 2"d source costs: TDP, prime and
government engineering support
to competitor, learning or qual
units

* |ndustrial base

- Prime and vendor

« Identify sources of repair

» Award competitively “to maximum
extent practical”

 Mechanisms
- “..where cost effective:”
- Competitive prototyping; dual
sourcing; unbundling of contracts;
funding next-generation prototypes; ¢ Financial health of

modular, open architectures; built-to- defense companies
print approaches; purchase of TDPs

- Revenue, profits; return onjgales
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Critical Cost Growth

Guidance Impact of Critical Breach
* Post Milestone A - Total Default is program termination

Acquisition Costs To avoid. DOD must:
0) I ’ .
- 25% or more growth in cost Certify that program in national
or schedule security interest
 Previously no schedule  No better alternative in terms of cost

. . and capabilit
metric or Congressional oot pt "y o
I‘epOI”[ing requirement - errorm root-cause analysis

] » Restructure program accordingly
* Post Milestone B - Rescind most recent milestone

- More stringent consequences of approval and any 2366a or 2366b
breach certifications
- Growth in Program Acquisition - Generate new cost estimate

Unit Cost (PAUC) or Average - Require new milestone
Procurement Unit Cost (APUC) _ Ensure program management

Baseline Estimate (APB)  "Significant" "Critical" structure adequate
Current 15% 25%

- Ensure that program a higher
priority than programs requifijxg

Original 30% 50%

funding offsets
© 2002-2013 ICEAA. All rights reserved.



Mission

PARCA

« Conduct root cause
analyses:

- As part of the Nunn-McCurdy
breach certification process

- Or when requested by

Secretary of Defense

Under Secretary of Defense
for Acquisition, Technology
and Logistics

Secretary of a Military
Department

Head of a Defense Agency

* |ssue policies, procedures,

and guidance

Completed Analyses

Advanced Threat Infrared Countermeasure—
Common Missile Warning System Program

Apache Longbow Block Il

Assembled Chemical Weapons Alternatives
DDG-1000

Enterprise Resource Planning Systems
Excalibur

Family of Advanced Beyond Line-of-Sight
Terminals

Global Hawk
Joint Strike Fighter

Joint Tactical Radio System Ground Mobile
Radios

Remote Minehunting System
Wideband Global Satellite

139
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Approach

Unrealistic
performance
expectations M
Unrealistic cost 3
or §chedule Inadequate risk n
Any other g schedule and
matters Unanticipated g‘ performance
technological or - Impact
_ manufacturing issues t
Quantity
change Funding instability
or inadequacy
Quantity A a true root cause when based on “doctrinal or threat change or ‘pure’
fiscal constraint” versus escalating unit cost or schedule slippage 140
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General Results

Programs
Inception Issues A|B|C|D|E|F|G|H
Unrealistic cost or schedule estimates 4 | X X

Immature technology, excessive

manufacturing, integration risk

Unrealistic performance expectations X

Other

Execution Issues

Change in procurement quantity <

Inadequate funding/funding instability | 9

Unanticipated design, engineering,
manufacturing or technology issues

Poor performance 41X
Other

Source: “Observations from AT&L/PARCA ‘s Root Cause Analyses; Dr. David Nicholls; DODCAS 2012

© 2002-2013 ICEAA. All rights reserved.
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Example: DDG-1000

 SAR Development Estimate
Milestone B in Nov 2005

$31 oB (FY2005$; total acquisition cost)
10 ships

- PAUC = $3.15B (Fv2005$)

 PB11 budget decision

- Cuts 7 ships i Impact (in 2005 baseyear dollars)
* ... perception of an emerging - Total cost growth (quantity-adjusted
ballistic missile threat” [ RAND] . $17.6B/($31.5B-$14.9B)
DDG-51 preferred platform = 6%
* Current Estimate - Reported in the SAR to Congre
- 31 Dec 2009 SAR - Unit cost growth (no adjustment
- $17.6B (FY2005$; total acquisition cost) » $5.88B/$3.15B

- PAUC = $5.88B (Fv2005%) = 86% 142
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Example: DDG-1000

Cost breach

- DoD notifies Congress of
critical breach (1 Feb 2010)
« ‘.. mathematical
consequence of the

program’s truncation to
three ships”

- R&D’s share of PAUC
increased to ~ $3B

Consequence

- Recertification
« Change in radar
e |[OCinFY16 versus FY15

* Revision to T&E
requirement

« Funding to CAPE estimate

—

Development (RDT&E)
Production (SCN)
Total Acquisition

In Millions of FY2005 Dollars
Estimated

Baseline Cost
Unit (10)
S831

Program Phase

$8,313
$23,235  $2,323 8,706
$31,548  $3,155| 17,648

8,942

Estimated
Cost in 2009 SAR

$2,981
$2,902
S5,883

10 to 3 ships

Originally dual-band

- Raytheon’s X-band SPY-3
multifunction radar (MFR)

- Lockheed’s S-band SPY-4 Volume
Search Radar (VSR)
Cha Nge [USD(ATA&L) letter to Congress]
- Elimination of VSR
« Net savings of $300M for 3 ships
- Upgraded MFR
» Software development; cost <

VOR
143
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Example: DDG-1000

Root Causes (ranD, 2009)

« Cutin quantity

- “Nearly 80” percentage points
e Out of 86 Provenance of Estimate

MS B Cost Estimate for 10

NAVSEA A =1%; CAIG A =15%

- PARCA concurred for Program Acquisition| Ships
* Quality of NAVSEA estimate [ |NAVSEA-017 $32,800
» “Highly optimistic” [conjecture] OSDCAIG 000
9 y P J 31 Dec 2010 SAR * $33,100
« Difficult to assess * Quantity-adjusted
- Program content not
constant

RAND: “It is important to note that the DDG-1000
[program] has been well managed by a small,

- “Lower than .. CAIG” [tru e] dedicated government team with continuity.”

« Technologies
- “Immature” and “risky”

° F un d | ng | nsta bl | Ity © 2002-2013 ICEAA. All rights reserved.

- Program on-going

144



Expanded MS A Certification

MEMORANDUM FOR THE RECORD
SUBJECT: Milestone A Program Certification

As required by Section 2366a of Title 10, United States Code, | have consulted with the
Joint Requirements Oversight Council (JROC) on matters related to program requirements and
military needs for the (name of program) and certify that:

(1) the program fulfills an approved initial capabilities document;
(2) the program is being executed by an entity with a relevant core competency as
identified by the Secretary of Defense;

(3) an analysis of alternatives has been performed consistent with the study
guidance developed by the Director of Cost Assessment and Program Evaluation;

(4) a cost estimate for the program has been submitted, with the concurrence of the
Director of Cost Assessment and Program Evaluation, and the level of resources
required to develop and procure the program is consistent with the priority level assigned
by the JROC; and,

(9) [include only if the system duplicates a capability already provided by an existing
system] the duplication of capability provided by this system is necessary and appropriate.

WSARA Changes 145
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Expanded MS B Certification

Milestone B — 2366b — 10 Criteria

Affordable considering alternative systems

Affordable unit cost and total cost in context of total DoD resources
Reasonable cost and schedule estimates have been developed

Funding consistent with cost estimate is available in FYDP

Demonstrates high likelihood of success from PDR assessment

Appropriate market research conducted prior to technology development

DoD has completed an AocA

JROC has accomplished duties, including analysis of operational requirements
Technology has been demonstrated in a relevant environment

Complies with all relevant DoD policies, regulations and directives

© 2002-2013 ICEAA. All rights reserved.
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Cost Risk Analysis

 Initial WSARA/DTM * |nterpretation
Guidance - Intention: state cum

- “The DCAPE and the percentile on an S-curve
Secretary of the Military associated with the point
Department ... state the estimate; justify use of a
confidence level used in value less than the 80"
establishing the cost percentile
estimate for MDAP and - Problems:
MAIS programs, the « Zero percent confidence
rationale for selecting the that the point estimate is
confidence level, and, if the correct
confidence level is less than « CAPE doesn’t generate an
80 percent, the justification S-curve (nor did CAIG)
for selecting the lower - Service perspective: S-

é&%ﬁéﬁ@g‘]%f‘w Percent of time that a confidence intepsg{as ths the cost estimate

-curve covers the true, unknown S-curve 147
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Cost Risk Analysis

° S-Cu rve CO nf|d ence Estimated Acquisition Cost of NATO AGS

100%

Interval . P
80% -

- Assumes point =
estimate correct

- Uncertainty focuses
on the CV 0%

60%

40%

20%

Estimated Cumulative Probability

Estimated Acquisition Cost in Billions of Then-Year Euros

* Revised language

(11
- “.. state the
. “Confidence Bounds for Normal and Lognormal Distribution
CO nfl d ence Ievel Coefficients of Variation,” Dr. Steve Verrill, 2003, Research

use d in e Sta b I | S h | N g Paper 609, USDA Forest Products Laboratory, Madison,

_ Wisconsin.
the cost estimate ...”
« SECNAVINST 5000.2E

95% confidence interval

148
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Life-Cycle Perspective

DoDI5000.02 Perspective

Program
/A\ /B\ Initiation A\ 10C FOC

Materiel i i ] _
Solution Technology Manu fEa r:ft’l'jr:ﬁ] anfr)‘gvzrll:pment Production & Operations &
Analysis Development Deployment Support
Materiel FRP
Develqpment O Azzzts.scrr?;t DReci§ion
Decision LRIPIIOT&E eview
\ Pre-Systems Acquisition Systems Acquisition Sustainment

Warfighter and Sustainment Organization Perspective

A Aﬁ';:as.::m A

Materi I Technol Iogy Engineering and Production &
Solutio! facturing ploy
Analysis Development

Vaeria Decisio
evelopment A\ LRemorae ot
Deson A posenr

Acquisition

Operations & Support

Sustainment

20-35% 65-80%
—————e—e——— 30+ YEARS e e
Nominal Life Cycle Cost Distribution
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Cost-Estimating Impact:. MS A

Requirements
- MDAP at MS A
- ICE (wsaARA)

» “Director, CAPE ... conduct[s]
independent cost estimates ... in
advance of any [2366a] certification”

- Service Cost Position (SECDEF policy)
« WSARA empowers CAPE to set cost-
estimation policy “by the authority of the
Secretary of Defense”

- “signed and documented Component-
level cost position,” or an SCP, required
for MDAPs

« MS A certification

- Notification of cost or schedule growth

of at least 25%
+ PM -> MDA - USD(AT&L) - Congress

Issues

 Life-cycle cost estimates
required years before:

- Technology development

» Use of prototypes &
application of systems
engineering not until post:
MS A

- Preliminary design
- Detailed definition of scope

« CDD not until MS B
- System requirements

 Significant unknowns

- Risk & uncertainty higher
150
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Trade-Off Studies

Requirements

» Tradeoffs required by
USD(AT&L) and by
JCIDS

Cost, capability,
schedule, risk
- QOperational
requirements
* Outcomes, time,
distance, effect,
obstacles to overcome,
supportability
- Request from the Vice

C h alrman Source: Dr. Paul Garvey, in forthcoming article with Mr. Richard Lee, Mr.
. (o) ; . : Peter Braxton, and Dr. Brian Flynn, “Enhanced Scenario-based Method For
80 /0 SOI uyon ) knee In Cost Risk Analysis: Theory, Application, And Implementation”
the curve

- Trade space

» Objective minus
threshold values

151
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Conflict or Compatibility?

Weapon
Systems
Acquisition
Reform Act
of2009
(WSARA)

DoD
Efficiency
Agenda

* Incentivize
productivity

* Full funding « Competition

 Documentation

« MS-A
estimates

« 2366
Certifications

* MDAP issue

team

* Improve
acquisition

* Reduce
bureaucracy

Cost Consciousness

“Air Force Cost Analysisin2011,” Mr. Rich Hartley, Deputy Assistant Secretary of
the Air Force (Cost and Economics), Aviation CIPT, Dayton, OH, 14 Sep 2011.
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Cost Estimates Early-On

“Good Practice”

One or two-dimensional models
Useful but not optimal

“Better Practice”

Decision-Tree Analysis

Combines decision trees and

regression analysis to learn

complex relationships

30 Landing Platform Dock

vessels

« E.g., Sirand Bay Classes

from the U.K.; Mistral Class
from France

136 characteristics analyzed
simultaneously

* Not ignoring 135 pieces of

vinlhiitahhla infAarm atiA

Cost Per Pound at the 100t Unit

X
@
=

UAS

/ Fighter  Fighter
]
Fighter,

Fighter

Constant Dollars ———» )

<
- Fighter
Fighte) Tanket Bomber
. w
Cargo

$0

r
Yy &
nomf w K
«T] '- . Cargo Bomber Ta:ker Cargo Cargo
mm = L] am B LI ] ] =
T T T T T

Pre 1970s Jets

50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000
Pounds

Source: “An Application of Data Mining Algorithms

for Shipbuil

.© %0|02—20 13 ICEAA. All rights reserved.

ding Cost Estimation,” Dr. Bohdan Kaluzny, et al.
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Decision Trees

CONSTRUCTION « ELECTRICAL POWER GENERATION
» Dates laid down; launched; = Generators
commissioned v Total power generation capacity
= SHIPYARD v Generator technology
v Name, city, country « LIFT CAPACITY
DIMENSIONS = Vehicle fuel
» Length, beam, draught = Aviation fuel
= Displacement = Fresh water
v" Light, full load = Bulk cargo space
PERFORMANCE = Vehicle space
» Speed, range, endurance »  Well deck
CREW v Length
= Officers, enlisted v Width
PROPULSION ~ v Capacity
= Type: steam turbine, diesel, electric, * [ FLIGHT DECK
CODLAG, etc) « | ARMAMENT
= Propellers _ | COUNTERMEASURES
v Shaft power Details ) RADARS
v Propeller type not <
= Propulsion pods shown *| SONARS
v Total power | COMBAT DATA SYSTEMS
= Bow thrusters « | WEAPONS CONTROL SYSTEMS
v Total power « \_TACAN/IFF
Source/POC: Dr. Bohdan KALUZNY; Canada 154
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Decision Trees

Potential Uses #of LCACIn Well Ded:

<2or! =2
Y C BAS # of Torpedo Decoys Rankin Class
Q =1or? 26 =5
RO M t' t f b H I 't Range (total distance in nmi) Rank in Class LW2  Maxiraurn # of Helicopters Supported
estimate or capabliity S B .
for a material solution e e e L vange toitance i )
= 1723 = 1723 = BR00 > BER00 or *
() AOAS L LS M7 L
LM !
LogdCot) = 7.857

x rmk i Sl x vkt clans
« length (n) + 0008 « lergth tm)
! % e (adling Giae tn k) * rargy (ieling taein hn

- “Tradeoffs between cost, .

+00MS5 x 0 of LCAC in veell dack + 00445 x #of LCAC 1n wall deck
+ 01104 x 9 of %oepedo decoys + 02904 x 0of \epedo decoys
scneauie, an Lae L
) 7 7567

LogiCos) = LegtCosl= 775

x rark tx clae

x ck iy Q
langdh {n)

erformance ..’ * X o
'TL] . L ¥ rnge Gadog tne O ) Q rarge (saling wnein by

45 x 0 of LCAC in el dack + 004G » #of LCAT 1n wall dack
+0UESH x 8 of sorpedo dacoms + DOGSH « #of forpedho decans
I \ y LegtCont) »
+ 00030 > lengh (n)
-Q00CE x e (ailog tne (5 3n)  targe (Gslingtnein he
ssessments, an S s e i

+ 0659 . 8 of sogpedo decoys +D0NE x #of orpado decoys

N x rmkan s x rark on s

» bength (n)

LogiCodl=  E1451

- Basis of estimate or sanity e
Check L-‘":: _ w 0 of LCAC in wel deck
. M S B 008 “f :c'."..\lﬁn‘/.:.-.lr}::h

- Sanity check 155
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Estimation by Analogy

Current Practice

* New system = f(historical
system)
- Differences evaluated
- Complexity factors
employed
« Choice of analogy
somewhat subjective
- E.g., DD(X) design
manhours

« DDG-51 analogy, or

e Surface combatants sans
DDG-51

Alternative

Hierarchical cluster
analysis

D, = statistical distance
between ship 7and jwith
respect to attribute A&

- E.g., Rotterdam Ships

« 16 macro attributes out of
123 individual
performance and technical
characteristics account for
95% of variation in cost

Source: “An Aé}ﬂcémoq IM“ i]ga%qjﬁt‘ﬁtymorithms

for Shipbuilding Cost Estimation,” Dr. Bohdan Kaluzny, et al.
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Hierarchical Cluster Analxsis

Each macro attribute is a linear combination of original attributes

A2 = 0204 % length
=+ 0195 = beam width
+ 0182 = vehiele space
+ 018 = # of expedition ary fighting wehicles
4+ 0185 = 1 4f has a well deck, othearsise 0
+ 0165 = vwidth of the well deck
+ 0,164 = length of the swell deck
+ 0.159 = # of large personnel landing eraft
+ .15 = # of Chinook helicoptars spported
+ 2,135 2 full load displasement
4+ 01533 = # of combat data systems
+ 2.150 = light load displacemnent
+ 0. 144 = vwell deck capacity
+ 0142 »# of elevators
+ 0,142 2 wehiele fuel capasity
ate

Tashe Prinvipul cormponeiiuives o maule

S of Doa Vanabiny Accomted foc

Macro AMolale  Propochon Quzmiative
Al 1'% 1%
g v 12% 23%
Ad 1% qi%
Ad 0% %
Al % TR
AS I 4
AT &% 6%
AR (A 145
A 4 TS
Ad9 3% 1%
Al I% 8%
212 I% 2%
4 % S
Ald 2% 92%
AlS S 4%
Al€ = 5% 1 5 7
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Portfolio Analysis_________

Provenance of Capability Portfolio Analysis

« 2006 QDR: “... re-orient processes around joint capability portfolios”

- DEPSECDEF, 2006: “improve interoperability, facilitate strategic choice, minimize
capability gaps and redundancies, and maximize capability effectiveness’

JCIDS QDR

IR&G Results JCA
Capability ~ Addresses - Rebaseline .
Roadmaps Cap;ft;/l\llty Brbef&c\?vtho Complete Tier 1 JCAs
January Jasz'&eb 2"8618 1. Force Application
f 21 Joint 2006 JCA Deﬁ\SecDef 2. Battlespace Awareness
: Capability Baseline emo
/jrce:s ? |R§tG Review Forma(ljlzes 3. Command & Control
s oadmap an .
D(efine)d March Tang(bed Deﬂse%:(?ef Test Expands I 4. Net-Centric
May 2006 Test Test 2007 Extends (see CpMs Capability 5. Forcatoi
2005 Case Case Test  Come Feb PfM g PP
: . CpMs — CpMs Cases p[h in LUl 6. Protection
: Kickoff Initiated Play in March p Y Issued
: of June Program 2007 Rrog'ram Sept 7. Building Partnerships
: NCCA 2006 Review eview 2008 -
: Effort Fall 25107 8. Logistics
2006 9. Corporate Management &
: l 1 l Support
\ 4 A\ 4 A 4 A 4 A 4 A 4 A 4
ll’ll >
2005 2006 2007 2008
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Portfolio Analysis

Essential dimensions

Detection, Localization, Classification, and Identification of Sea Mines

- Life-cycle costs, defense ROI = Military Value/Bubble Size
capabilities, risk ) ° o —
) High @ In Acquisit
_ Tled to JCAS A " O Bilge @ Operational
Reference Water Oysters

Example from DON pilot
effort in mine warfare

- 16 out of 46 systems in the | o .
portfolio with same mission | - Watch 80

Standing BZs

Risk
&
°

o

o

Potential to inform:
- CBAs, MDDs, AoAs

J8 and USSOCOM
current players

18

0.21 0.41 0.6/ 0.8l 1 1.2 1.41 1.60 1.8
Estimated Military Value ——————————————p High
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Contact Information

« Bob Hunt

® Email: BHunt@Galorath.com
® Phone: 703.201.0651
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