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1 EXECUTIVE SUMMARY

Systems engineering is a methodical and disciplined approach for the specification, design,
development, realization, technical management, operations, and retirement of a system. The Deputy
Assistant Secretary of Defense for Systems Engineering (DASD(SE)) provides this report in
response to 10 U.S.C. 139b and 2430 note addressing the systems engineering capabilities of the
Department of Defense (DoD) and systems engineering activities relating to the Major Defense
Acquisition Programs (MDAPs). This report includes:

e A discussion of the extent to which the MDAPs are fulfilling the objectives of their systems
engineering plans.

e A discussion of the waivers of and deviations from requirements in Systems Engineering Plans
(SEPs) that occurred during the preceding year with respect to such programs; any concerns
raised by such waivers or deviations; and the actions that have been taken or are planned to be
taken to address such concerns.

e An assessment of the organization and capabilities of the DoD for SE and development planning
with respect to such programs.

e Any comments on such report that the Secretary of Defense considers appropriate.

This report presents an overview of the Department’s FY 2012 progress in implementing Section
139(b) of the Weapon Systems Acquisition Reform Act (WSARA) as well as plans and focus areas
for FY 2013. The Department continues its commitment to advance the practice of systems
engineering as a key enabler of successful acquisition throughout the Department.

Section 2 summarizes DASD(SE)’s major activities in the areas of policy and guidance, program
engagement, and workforce development, through which DASD(SE) continues its efforts to improve
the Department’s systems engineering capability. DASD(SE) also sponsored the DoD Systems
Engineering Forum, bringing together systems engineering leaders from across the Department.

DASD(SE) is nearing completion of a major update to Chapter 4, “Systems Engineering,” of the
Defense Acquisition Guidebook (DAG), the Department’s primary guidance document. In addition,
DASD(SE) developed a new DAG chapter, “Program Protection,” to support the Department’s
trusted systems and networks strategy. DASD(SE) continued to implement policy and guidance to
improve reliability and maintainability (R&M) throughout the Department.

DASD(SE) is supporting the requirements development and program initiation process by
implementing development planning policy. During FY 2012, DASD(SE) leveraged the
Department-wide Development Planning Working Group (DPWG) to develop a common
understanding of development planning across the Department and to enable consistent
implementation of development planning activities. DASD(SE)’s pre-Materiel Development
Decision activities focus on ensuring programs have realistic requirements and expectations by
shaping program technical strategies, identifying capability gaps, and ensuring the AoA effort
assesses technical risks in areas such as R&M, manufacturing readiness, and schedule.
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EXECUTIVE SUMMARY

DASD(SE) continued to work closely with MDAP and Major Automated Information System
(MAIS) teams on effective technical planning and program execution. DASD(SE) provides
structured reviews of formal acquisition documents and performs technical reviews and assessments
throughout the acquisition life cycle. DASD(SE) also conducts in-depth reviews of software and
integration risk to enhance software rigor, to emphasize the systems engineering integration process,
and to look for systemic issues.

Section 3 summarizes the Military Departments’ systems engineering self-assessments, provided in
their entirety in appendices A through C. The report highlights the progress of the Military
Departments in establishing systems engineering leadership, aligning their organizations to enable
effective technical authority and execution, and developing and implementing systems engineering
policy to support acquisition programs during all phases of the acquisition life cycle. Each Military
Department has outlined its approach to implementing key provisions of the WSARA, including
development planning and early systems engineering, R&M, and systems engineering support to the
Joint Capabilities Integration and Development System (JCIDS) and contracting.

The Military Departments, in partnership with DASD(SE), continue to make workforce development
a priority for effective systems engineering through a diverse set of initiatives to attract and retain a
qualified systems engineering workforce and support the implementation of Key Leadership Position
(KLP) legislation and policy. The Department’s current systems engineering workforce projections
continue to remain steady, with little growth through FY 2018. DASD(SE) continues to ensure that
certification standards meet the Department’s needs and that the standards continue to be refreshed to
meet emerging demands.

Section 4 contains assessments of 46 selected MDAPs, MAISs, and special interest programs that
were the focus of significant DASD(SE) activity in FY 2012. The assessments provide a brief status
of program SEPs, Program Protection Plans (PPPs), requirements, and measurable performance
criteria. The assessments also summarize DASD(SE) involvement in program reviews.

By developing systems engineering and development planning policy, guidance, and performance
measures, and by implementing and continuously assessing the effectiveness of these initiatives, the
Department has demonstrated a commitment to improving systems engineering as a critical function
to support defense acquisition. The Department’s FY 2012 achievements and FY 2013 plans
captured in this report are a further step toward implementing and institutionalizing WSARA
provisions to improve systems engineering, as acknowledged in the recent GAO Report 13-103,
“Weapons Acquisition Reform: Reform Act Is Helping DoD Acquisition Programs Reduce Risk, but
Implementation Challenges Remain” (December 2012). The Department understands it will
continue to face the challenge of budgetary pressures and remains committed to sustaining the
progress made to date in growing the Department’s systems engineering capability.
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2 DASD(SE) ACTIVITIES

In FY 2012, DASD(SE) was involved in developing and implementing systems engineering and
related specialty engineering policy and guidance to better balance warfighter needs against cost,
schedule, and risk while improving program execution and delivery of needed capabilities.

DASD(SE) maintains continuous engagement with the defense systems engineering community
through activities including the DoD Systems Engineering Forum. As required by DoDI 5134.16,
DASD(SE) leads regular forum meetings to encourage collaboration, leverage systems engineering
activities within and across the Components, and institutionalize systems engineering and
development planning across the Department. The forum includes senior-level representatives from
the Military Departments and the Office of the Secretary of Defense as well as other Government
agencies with strong systems engineering interest. DASD(SE) chaired five DoD Systems
Engineering Forum meetings during FY 2012, focusing on the initiatives described in this report.
The following paragraphs further summarize significant DASD(SE) activities.

2.1 Policy and Guidance

DASD(SE) developed, updated, and continued implementing systems engineering policy and
guidance across the Department in response to issues and risks identified during program execution.
DASD(SE) continued implementing the development planning and reliability and maintainability
(R&M) policies released in the past 2 years. DASD(SE) is preparing a major update to the Defense
Acquisition Guidebook (DAG) Chapter 4, “Systems Engineering,” and coordinated with the Joint
Staff on its update of CJCSI 3170.01H, “Joint Capabilities Integration and Development System.”
DASD(SE) also released new and updated policy and guidance in areas that influence engineering
design, development, and life cycle support of systems, including open systems architecture,
counterfeit prevention, value engineering, manufacturing, system safety, system security engineering,
and modeling and simulation.

2.1.1 Development Planning

DASD(SE) continues to implement Directive-Type Memorandum (DTM) 10-017, “Development
Planning to Inform Materiel Development Decision (MDD) Reviews and Support Analyses of
Alternatives (AoA),” which established policy that enables the Milestone Decision Authority to make
informed decisions based on a sound technical foundation at the earliest stages of an acquisition
program. Section 2.2, Program Engagement and Oversight, describes DASD(SE)’s engagement with
the operational and capability sponsors early in the acquisition life cycle.

DASD(SE) continued the Department-wide Development Planning Working Group (DPWG) during
FY 2012. The group includes representatives from the three Military Departments, the Office of the
Director for Cost Assessment and Program Evaluation (CAPE), Under Secretary of Defense for
Acquisition, Technology and Logistics (USD(AT&L)) organizations such as DASD for Strategic and
Tactical Systems and the Defense Threat Reduction Agency, and the Joint Staff. In FY 2012, the
DPWG focused on clarifying the definition and content of Materiel Solution Analysis phase technical
activities and developing guidance. The goal of this effort was to develop a common understanding
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of development planning across the Department and to enable consistent implementation of
development planning activities. The DPWG serves as a forum to facilitate the sharing of current and
emerging information across the development planning community of practice.

2.1.2 DTM 11-003, “Reliability Analysis, Planning, Tracking, and Reporting”

The purpose of DTM 11-003 is to amplify the procedures in DoD Instruction (DoDI) 5000.02,
“Operation of the Defense Acquisition System,” to improve reliability analysis, planning, tracking,
and reporting by institutionalizing reliability planning methods and reporting requirements aligned
with key acquisition activities. In FY 2012, DASD(SE) undertook several efforts in the areas of
policy, guidance, and workforce development to continue implementing this policy.

1. To track and monitor reliability growth throughout the acquisition process, DTM 11-003
mandated the reporting of reliability growth status at Defense Acquisition Executive Summary
(DAES) reviews. DASD(SE) has taken the lead in this effort and is working with stakeholders to
define requirements and capabilities needed to incorporate reliability growth status into a
Department-wide data system.

2. To assist MDAPs in implementing the R&M engineering activities mandated by DTM 11-003,
DASD(SE) is developing detailed lower-level R&M guidance. The guidance describes R&M
tasks and activities by life cycle phase and program functional area. The guidance also contains
sample contracting language for R&M engineering activities that can be tailored by acquisition
life cycle phase and program acquisition strategy. The guidance will be released in FY 2013.

3. To strengthen the R&M engineering capacity and capability in the acquisition workforce,
DASD(SE), in collaboration with the Defense Acquisition University (DAU) and Military
Department R&M leadership, is developing a human capital strategy. The human capital strategy
includes defining the R&M engineering competencies and skills and creating an R&M learning
architecture aimed at defining specific competencies, courses, certifications, experiences, and
professional training required for R&M engineers executing R&M activities during different
phases of the acquisition life cycle.

2.1.3 Systems Engineering in Joint Capabilities Integration and Development System

In FY 2012, DASD(SE) increased its engagement with the Joint Staff to promote greater awareness
of systems engineering principles during requirements development. DASD(SE) contributed to the
update of CJCSI 3170.01H, “Joint Capabilities Integration and Development System,” in January
2012. DASD(SE) reviews Initial Capabilities Documents (ICDs) and provides feedback to the Joint
Staff. DASD(SE) participation provides additional and earlier opportunities for systems engineering
engagement with the Joint Staff as it defines the Department’s requisite capabilities, including the
capabilities’ key attributes. This early communication provides for a disciplined approach to
analyzing alternative solutions and balances technical risks in selecting achievable key performance
parameters (KPPs).
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2.1.4 Defense Acquisition Guidebook Chapter 4

In FY 2012, DASD(SE) launched a major effort to rewrite DAG Chapter 4, “Systems Engineering.”
The goal for the update is to provide overarching guidance that sets expectations and offers clear
direction on applying systems engineering fundamentals. The chapter will be released in FY 2013.

The chapter supports the program manager and systems engineer, ensuring systems engineering
processes are flexible, effective, and tailored for the complexity and risk of the system under
development. The chapter provides guidance to help programs execute a balanced systems
engineering approach in delivering capability to the warfighter while systematically increasing
system maturity and reducing technical risk over the acquisition life cycle. The update reflects recent
policy changes, including the USD(AT&L) Better Buying Power initiatives, and emphasizes how the
systems engineer contributes to establishing and achieving affordable programs. Changes to the
chapter are informed by lessons learned and by findings from the Military Departments, program
engagement, and practitioner insight, all of which help ensure the update addresses the challenges of
program implementation.

2.1.5 Additional Engineering Policy and Guidance

To help manage acquisition program risk and reduce costs, DASD(SE) led or supported efforts to
identify needed policy and guidance in areas including open systems architecture, counterfeit
prevention, value engineering, manufacturing, system safety, system security engineering, and
modeling and simulation. These efforts respond to directed legislation, support the USD(AT&L)
Better Buying Power initiatives, or align with DASD(SE)’s responsibility for standardization as the
Defense Standardization Executive.

Open Systems Architecture. DASD(SE) continues to contribute to the Open Systems Architecture
Data Rights Team to mature the DoD Open Systems Architecture Contract Guidebook for Program
Managers and associated technical data rights guidance. The increased use of modular, open
architectures will enable competition for upgrades, as required by statute and emphasized in the
USD(AT&L) Better Buying Power initiatives. The guidance is intended to improve the adoption of
open systems architectures in DoD systems. The team released draft version 0.1 of the guidebook for
program managers to use to incorporate open systems architecture principles into programs.

Counterfeit Prevention. DASD(SE) was a primary contributor to the USD(AT&L) memorandum
“Overarching DoD Counterfeit Prevention Guidance,” approved on March 16, 2012. The
memorandum responds to the FY 2012 National Defense Authorization Act (NDAA), Section 818.

It formally defines counterfeit materiel, directs use of the Program Protection Plan (PPP) to evaluate
and implement countermeasures, and leverages reporting of suspected or confirmed counterfeit items
through the Government-Industry Data Exchange Program (GIDEP). This policy emphasizes early
detection to prevent the introduction of counterfeit materiel into the DoD supply chain commensurate
with the risk associated with system performance or operation, the preservation of life, and safety of
operating personnel.

Value Engineering. DASD(SE) manages the value engineering program, which received renewed
emphasis with the USD(AT&L) memorandum “Value Engineering and Obtaining Greater Efficiency
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and Productivity in Defense Spending,” December 6, 2011. The memorandum responds to 41 U.S.C.
section 432 and directs the establishment of annual value engineering targets with quarterly progress
updates. These efforts identified a combined actual savings and cost avoidance of $4.7 billion during
FY 2011. During FY 2012, DoD recognized organizations that executed in-house value engineering
proposals and accepted contractor-initiated value engineering change proposals.

Manufacturing. DASD(SE) supported the Joint Service and Industry Manufacturing Readiness
Level Working Group with the development and release of the Manufacturing Readiness Level
Deskbook, Version 2.2 in July 2012. This deskbook, updated in response to the FY 2011 NDAA,
Section 812, focuses on identifying risks and updating the knowledge areas related to quality, supply
chain, and diminishing manufacturing sources and material shortages (DMSMS).

System Safety. DASD(SE) supported a major update to the military standard MIL-STD-882E,
“System Safety,” approved on May 11, 2012. This system safety standard practice identifies the
DoD approach for identifying hazards and assessing and mitigating associated risks encountered in
the development, test, production, use, and disposal of defense systems. This revision incorporates
changes to meet Government and industry requests to reinstate task descriptions; aligns the standard
practice with current DoD policy; supports DoD strategic plans and goals; and adjusts the
organizational arrangement of information to improve hazard management practices. This standard
strengthens the integration of other functional disciplines into systems engineering to improve the
consistency of hazard management practices across acquisition programs.

System Security Engineering. DASD(SE) spearheaded the revitalization of system security
engineering to establish it as a recognized, necessary discipline within systems engineering. In
support of this effort, DASD(SE) collaborated closely with the DoD Chief Information Officer (CIO)
on DoDI 5200.44, “Protection of Mission Critical Functions to Achieve Trusted Systems and
Networks (TSN),” released November 5, 2012. This instruction implements the DoD’s TSN strategy
to provide uncompromised weapons and information systems through program protection and
information assurance (IA) implementation.

The TSN strategy integrates robust systems engineering, supply chain risk management (SCRM),
security, counterintelligence, intelligence, information assurance, hardware and software assurance,
and information system security engineering disciplines to manage risks to system integrity and trust.
DASD(SE) established a framework for program managers, engineers, and system security engineers
to perform risk-based assessment and mitigation as part of DoD’s systems engineering practice. This
framework is aligned with implementation of the Department’s Trusted Defense Systems Strategy
and DoD’s acquisition policy on program protection planning.

DASD(SE) wrote the new DAG Chapter 13, “Program Protection,” released in October 2012, and
created a DAU seminar for program managers on implementing system security engineering methods
during the early phases of the acquisition life cycle. DASD(SE) delivered the seminar to program
offices and engineering staffs in the Military Departments and at two industry events.

Software assurance (SwA) is one focus area within system security engineering. DASD(SE)
partnered with DoD CIO and the National Security Agency to establish an enterprise-level
community of practice (CoP) for SWA as part of the DoD SwA strategy. The SwA CoP finds and
promulgates best practices and supports key DoD SwA initiatives. Its objectives are to provide
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program managers with an operational framework that more efficiently incorporates SwA within
acquisition processes; enable access to SWA tools and their use; and develop education and training
content for the acquisition workforce. In FY 2012, DASD(SE) engaged the CoP in developing the
new DAG chapter on program protection planning and to establish a DoD definition for SWA to
underpin a more uniform software security framework across the Department. DASD(SE) also
initiated a state-of-the-art study of static and dynamic code analysis tools and processes for software
test that addresses hardware, software, and their interoperation. This study is scheduled to conclude
in 2013.

Modeling and Simulation. DASD(SE), working with the Acquisition Modeling and Simulation
Working Group, increased the emphasis on modeling and simulation within defense acquisition with
the release of three documents in FY 2012: DoDI 5000.70, “Management of DoD Modeling and
Simulation Activities,” in May 2012; the updated military standard MIL-STD-3022, “Documentation
of Verification, Validation, and Accreditation (VV&A) for Models and Simulations,” in April 2012;
and the “Systems Engineering Modeling, Simulation, and Analysis Fundamentals” in July 2012
(updated January 2013). Collectively, these documents emphasize the importance of modeling and
simulation capabilities to address joint and system of systems (SoS) requirements during system
design, interoperability, and activities across the acquisition life cycle.

2.2 Program Engagement and Oversight

DASD(SE) engages with MDAPs and Major Automated Information System (MAIS) programs and
provides engineering oversight throughout all phases of the acquisition life cycle. This oversight
supports DASD(SE)’s statutory responsibility to provide engineering advice to the Secretary of
Defense, obligation to support USD(AT&L) acquisition decisions, and goal to assist programs in
engineering capable and affordable systems. Figure 2-1 shows key DASD(SE) life cycle engagements.
DASD(SE) program development planning efforts include pre-Milestone A activities such as review
of the program ICD and the AoA study guidance and plan.

DASD(SE) participates in AoA Senior Advisory Group meetings, Systems Engineering Working
Integrated Product Team (SE WIPT) meetings, and Systems Engineering Technical Reviews
(SETRs) (including Preliminary Design Review (PDR)/Critical Design Review (CDR) assessments),
and conducts program assessments to support program milestone decisions. Systems Engineering
Plans (SEPs) and requirements documents serve as the principal roadmap to assist program managers
in performing a coordinated effort encompassing systems engineering, development, production, and
requirements verification. The DASD(SE) is the approval authority for all MDAP and MAIS
program SEPs. DASD(SE) uses its Defense Acquisition Program Support (DAPS) methodology to
independently assess program planning and execution. Results of assessments are documented and
used to inform subsequent analysis with the goal of influencing future policy and guidance.
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Figure 2-1. DASD(SE) Program Engagements

2.2.1 Development Planning

DASD(SE) conducts pre-MDD activities as part of the development planning effort to help shape
program technical strategies and establish programs with realistic requirements and expectations.
Systems engineering objectives include understanding the capability gaps and ensuring the AoA
assesses technical risks in areas such as reliability, maintainability, manufacturing readiness, and
schedule. In FY 2012, DASD(SE) reviewed 14 ICDs prior to Joint Requirements Oversight Council
(JROC) approval, provided direct support to 9 pre-MDAPs preparing for an MDD review, and
supported 55 AoA working group meetings (Table 2-1).

Table 2-1. Development Planning (Early SE)

ICDs Reviewed AoA Engagement MDDs Draft CDDs

14 55 (18 programs) 9 5
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Early systems engineering efforts continue through the Milestone A decision. DASD(SE) normally
conducts a Program Support Review (PSR) before the milestone decision to help shape the
Technology Development (TD) phase technical approach and identify risks. DASD(SE) works with
the program office to develop the SEP. DASD(SE) engages with program offices and Military
Department sponsors of draft Capability Development Documents (CDDs) to review the draft
requirements that will shape the TD phase efforts, enabling informed requirements trade decisions
that balance cost and performance. DASD(SE) informs senior leaders of engineering risks and
concerns, ensuring they have a well-founded assessment of the technical risks to enable
knowledgeable program decisions.

2.2.2 Performance Measures and Metrics

As confirmed by GAO Report 13-103, “Weapons Acquisition Reform: Reform Act Is Helping DoD
Acquisition Programs Reduce Risk, but Implementation Challenges Remain,” DASD(SE) completed
the action directed in the Weapon Systems Acquisition Reform Act (WSARA) to develop systems
engineering performance measures and metrics to assess each program’s ability to execute its SEP
and address risks identified in prior reviews. Programs are required to provide an overview of their
technical performance measures (TPMs) and other metrics in the SEP along with the program’s
approach to monitor execution to the established plan. DASD(SE) reviews these metrics in assessing
a program’s systems engineering planning and track’s the program’s execution to the plan.

2.2.3 Systems Engineering Plan Development, Review, and Approval

DASD(SE) reviews and approves SEPs for MDAPs and MAIS programs. DASD(SE) provides
technical guidance and assistance and also participates in Program Management Office (PMO)-
organized SE WIPTs, to help shape technical planning and documentation of the SEP. Table 2-2
summarizes these FY 2012 SEP-related activities. DASD(SE) will engage PMOs approximately 6 to
12 months before the program’s next milestone review, to support SEP development. Typically,
SEPs developed and reviewed in one fiscal year are approved in the following year, as programs will
engage DASD(SE) up to a year before a major milestone event to support SEP development and
formal approval. In FY 2012, DASD(SE) reviewed 34 program SEPs and approved 19.

Table 2-2. FY 2012 SEP Review and Approval Activity

Major Programs SEPs Reviewed SEPs Approved*

Total ACAT I Programs 34 19

*Note: 10 SEPs reviewed in FY 2011 were approved in FY 2012, and 22 SEPs reviewed in FY 2012 are expected
to be approved in FY 2013.

The 2011 SEP Outline and guidance includes specific attention to program dependencies and
management of external relationships in recognition that it is critical to ensure that acquisition
programs consider impacts of operational and system context in their technical planning. In

FY 2012, DASD(SE) reviewed 47 programs and conducted an analysis of the treatment of SoS by
MDAPs to identify areas for attention.
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The analysis revealed that acquisition programs of all types (systems, platforms, and SoS) are
addressing SoS considerations in their SEPs. However, the analysis identified areas that needed
attention by the programs for adequate SoS planning, including understanding system context and
managing external relationships. Platform issues include the integration of hardware from external
programs, particularly size, weight, power, and cooling (SWAP-C) considerations. SoS program
issues concern the complexities of an acquisition dependent on multiple independent players.
DASD(SE) will provide increased reinforcement in these areas and will work with the Military
Departments, Agencies, and DAU to reinforce proper SoS planning across the acquisition and
systems engineering community.

2.2.4 Program Protection Plan

The PPP Outline emphasizes full life cycle planning and execution of all security activities in an
acquisition program. To facilitate the review of the PPP, DASD(SE) developed a review methodology
similar to the one used to review a program SEP. Engaging early with programs, in FY 2012,
DASD(SE) reviewed and supported development of 30 PPPs. The USD(AT&L) approved five PPPs.

2.2.5 Systems Engineering Technical Reviews and Assessments

DASD(SE) provides systems engineering technical oversight, guidance, and assessments through
continuous program engagements, PSRs, and focused independent reviews of major programs.
DASD(SE) engagement during SETRs and SE WIPTs provides technical insight into program
performance and health. In technical support reviews such as PSRs, DASD(SE) uses the DAPS
methodology (see Section 2.2.6) to assess program health. Reviews are conducted on major
programs before and in support of an Overarching Integrated Product Team (OIPT) or DAB review.
Typically, reviews focus on the PMO to help shape a program’s technical and management processes
to ensure positive outcomes, assess program health, and increase the probability of program success.
DASD(SE) engagements are balanced across Military Departments, system domains, and the product
development life cycle.

DASD(SE) conducted the following types of systems engineering activities in FY 2012:

1. Program Support Reviews (PSRs) — PSRs are conducted on Acquisition Category (ACAT) ID
and ACAT IAM programs in accordance with DoDI 5000.02. DASD(SE) engineers, with
support from other Office of the Secretary of Defense (OSD) organizations, meet with the
program office and the prime contractor’s engineering staffs (when appropriate) to discuss either
the program’s technical planning and management approaches or progress demonstrated during
the acquisition phase as well as plans to mitigate technical risks and issues. PSRs are conducted
in advance of acquisition milestones in order to inform program planning and resolve issues well
before a milestone decision and, when possible, are conducted in conjunction with Military
Department-level reviews. PSR results then support and inform leadership decisions at the OIPT
and the DABs. DASD(SE) conducted 13 PSRs in FY 2012.

2. Nunn-McCurdy (N-M) Certification Reviews and Critical Change Reviews (CCR) — DASD(SE)
typically assesses program management, risk management, and systems engineering processes to
support the USD(AT&L) in certifying that the management structure of the program is adequate
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to manage and control costs. As with PSRs, DASD(SE) uses the DAPS methodology for Nunn-
McCurdy certification reviews and CCRs. DASD(SE) supported five such reviews in FY 2012.

Focused Reviews — These focused reviews are typically directly tasked engineering assessments
requested by Service, Program, or OSD leadership. In FY 2012, these included a cost benefit
analysis, program software reviews, follow-ups to a previously conducted Integrated Program
Assessment, two technology maturation assessments, a reliability and maintainability review, a
request for proposal (RFP) review, a manufacturing assessment, a systems engineering deep-
dive, a design review analysis, and a post-operational assessment quick-look of a program.
DASD(SE) conducted 18 focused technical reviews in FY 2012.

Systems Engineering Technical Reviews (SETRs), and Preliminary Design Review (PDR) and
Critical Design Review (CDR) Assessments — DASD(SE) participates in technical reviews of
MDAPs, particularly those such as the PDR and CDR, which result in reports to the
USD(AT&L) as the Milestone Decision Authority. DASD(SE) provides an independent
assessment of PDR and CDR system-level reviews, and in the case of the PDR, informs the
Milestone Decision Authority’s 10 U.S.C. 2366Db certification activities. In FY 2012, DASD(SE)
conducted eight PDR and six CDR system-level assessments and attended five PDRs and four
CDRs that were system-level reviews. DASD(SE) also attended nine PDRs and nine CDRs that
were subsystem reviews not requiring an independent assessment. In summary, DASD(SE)
supported 113 SETRs, which included 27 PDRs/CDRs, and 86 other program SETRs.
DASD(SE) also attended subsystem SETRs, which led to a system-level review in a building
block approach, and delta or engineering change proposal reviews that do not require a formal
assessment.

DPAP Request for Proposal (RFP) Peer Reviews — DASD(SE) supports the Director, Defense
Procurement and Acquisition Policy (DPAP) as a team member during DPAP-led competitive
pre-award peer reviews for contracts with an estimated value of $1 billion or more. Pre-award
peer reviews are conducted in three phases: (1) prior to issuance of the solicitation; (2) prior to
request for final proposal revisions; and (3) prior to contract award. DASD(SE) supported five
RFP peer reviews in FY 2012 to ensure the proposals reflected systems engineering rigor

and objectives.

Table 2-3 provides a summary of the major DASD(SE) engagement areas in support of MDAPs and
MAIS programs in FY 2012.

Figure 2-2 shows the number of engagements across Military Departments, domain areas, and types
of activity. DASD(SE) is engaged Department-wide, across all major system portfolios and across

all phases of the acquisition life cycle.

Table 2-3. FY 2012 DASD(SE) Technical Reviews and Assessment Summary

Major Program | PSRs N-M Focused | SETRs PDR CDR DPAP
Reviews | Reviews Assessment | Assessment | RFP Peer
Reviews
MDAP/Pre-MDAP 12 3 14 102 8 5 3
MAIS/MDAP 1 2 4 11 0 1 2
Total 13 5 18 113 8 6 5
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Program Support Reviews: 13 Decision Support Reviews

Nunn-McCurdy Certification: 5 Ms A, 2 mss, 7
Focused Reviews: 18 Focused, 18 msc, 2
PDR/CDR Assessments: 14 :
DPAP RFP Peer Reviews: 5

Post C, 2

DPAP Peer
Reviews, 5

NM/CCR, 5

Domain
PDR Asmt, 8

Missile Defense, CDR Asmt, 6
Fixed Wing, 10

7

Military Department

Land Combat, 4
Rotary Wing, 4 DoD, 8

‘ <

Comms, 3 Navy, 8

UAS, 2

Space, 10 Ships/Subs, 3

C3ISR/Business,
6 Weapons, 6 Air Force, 23

Figure 2-2. FY 2012 DASD(SE) Technical Reviews and Assessments
by Domain and Military Department

Table 2-4 provides a list of major programs detailing the systems engineering activities, technical
reviews and assessments, and support to other OSD reviews in FY 2012. The activities highlight
DASD(SE) involvement in WIPTs and working groups to support acquisition document
development, technical reviews, and assessments. DASD(SE) involvement in these activities is
essential for the office to be able to provide independent assessments and recommendations
throughout the program acquisition life cycle. DASD(SE) develops engineering analyses
highlighting issues and programmatic risks and briefs the analyses internally to inform leadership in
advance of formal OSD reviews. OSD reviews include CAPE-led AoA Senior Advisory Group
meetings and program Integrating Integrated Product Teams (IIPTs), which are working-level
meetings typically held prior to formal senior official OIPT meetings. The OIPT informs the DAB
and Milestone Decision Authority.
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Table 2-4. FY 2012 DASD(SE) Program List and Activity Details
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Name
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DASD(SE)
SE Activities Technical Review and Assessments Support
to OSD
Reviews
£
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(010).¢ 2 1 2 1
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P-8A 7 8 3
PIM 2 1 1 1 1 2 5 1 1 1
RMS 5 8 2 2 1
SBIRS 1 1 8 1 2 2
SDB I1 2 1 8 2 1
SF 1 1 1 1 1
SSC 1 1 1 1 1 1 1 1
SSN-774 (VCS) 2 1 8
T-AO(X) 3 1
VXX 4 1 1 1 1
WIN-T Inc 2 4 8 2 1 1
Other 29 7 1 4 3 3 1 1 1 505 24 19 38 23
Grand Total 98 19 5 13 18 5 5 9 5 8 9 4 6 707 86 28 77 55

SE WIPT — Systems Engineering Working Integrated Product Team

SEP — Systems Engineering Plan

PPP — Program Protection Plan

RFP Peer Reviews — DPAP RFP Peer Reviews

PSR — Program Support Review

N-M/CCR — Nunn-McCurdy / Critical Change Review certification

PDR Sub Sys — Preliminary Design Review subsystem-level reviews

PDR Sys — Preliminary Design Review system-level reviews

PDR Asmt — Preliminary Design Review assessment complete

CDR Sub Sys — Critical Design Review subsystem-level reviews

CDR Sys — Critical Design Review system review

CDR Asmt — Critical Design Review assessment complete

DAES — Defense Acquisition Executive Summary assessments for performance and production

Other — Other SETRs, including System Requirements Reviews (SRRs), System Functional Reviews (SFRs),
Technical Information Meetings (TIMs)

AoA SAG — Analysis of Alternatives Senior Advisory Group review meetings

OIPT — Overarching Integrated Product Team

DAB/ITAB — Defense Acquisition Board/Information Technology Acquisition Board
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2.2.6 Defense Acquisition Program Support (DAPS) Methodology

The DAPS methodology is the DASD(SE) authoritative process for conducting PSRs and other
technical reviews to assist programs in preparing for milestone decisions. First published in October
2004, the DAPS methodology defines a robust listing of programmatic and technical areas, sub-
areas, factors, and assessment criteria, developed to be both broad in scope and sufficiently detailed
to be applicable to programs of all types. The DAPS methodology was derived from numerous
sources in the defense acquisition community and reflects knowledge and acquisition experience
from both Government and industry. DASD(SE) employs the DAPS methodology to ensure a
consistent program assessment approach and sufficient depth in all relevant review areas, adapted to
the current development phase and intrinsic conditions.

DASD(SE) uses the DAPS methodology to structure the scope and focus of review areas. Review
teams visit program offices and contractor facilities, and conduct on-site interviews with relevant
discussions in context, all informed by prior analysis of program documentation. PSR team members
strive to identify program strengths, weaknesses, risks, and issues, while assessing root causes as the
basis for findings and recommendations. DASD(SE) briefs and adjudicates findings and
recommendations with the program managers before finalizing the report, which is then provided to
the program office, briefed internally, and summarized at the OIPT. The results also are captured in
a database for systemic analysis. DASD(SE) is developing an automated DAPS methodology tool to
facilitate consistency in team assessments and reporting from technical reviews.

In FY 2012, DASD(SE) revised the DAPS methodology to version 3.0. The revision reflects the
current DoD acquisition model (e.g., competitive prototyping and PDR before Milestone B). In
addition, the revision includes updates in the areas of program protection planning (e.g., system
security engineering), modeling and simulation, manufacturing, software, reliability, and
development planning.

2.2.7 In-Depth Evaluation of Software and Integration Risk

Throughout its interactions with the programs, DASD(SE) conducted in-depth reviews of software
and integration risks. DASD(SE) provided details of findings to program managers and their staffs,
and worked with them to develop mitigation plans to offset these risks.

Software Assessment. During FY 2012, DASD(SE) assessed program software engineering efforts
to enhance software rigor within acquisition programs and identify systemic issues. DASD(SE)
focuses on software early in the developmental planning stages to ensure the software requirements
and functions are traced to the operational context (e.g., CONOPS, mission threads, architecture)
and to ensure the program conducts critical technical activities and manages software risk.
DASD(SE) focuses on promoting and using software metrics in acquisition documents (e.g., SEPs)
and using parametric analysis to quantitatively assess the execution of the software process.
DASD(SE) assesses software maturity during program engagements and tracks software metrics to
enable trend analysis and benchmarking across warfare domains.
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Through these program engagements, DASD(SE) identified systemic issues in the areas of:

e Software requirements analysis

e Software staffing

e Software schedule planning

e Predictive software metrics and related quantitative management

e Software quality assurance

e Software maturity

e Hardware/Software integration

Integration Risk Assessment. The systems engineering and integration process is defined as the
planning, interface management, and execution necessary to create the whole from its many parts. In
the course of program engagement and oversight activities, DASD(SE) emphasizes the systems
engineering integration process, through which improvements in methodology and competence are
helping programs avoid costly integration-related mistakes through better planning and consequently
more efficient execution. Identifying and managing risks is an essential part of the management and

technical processes. In FY 2012, DASD(SE) assessed integration progress and risks at 13 PSRs and
27 PDR/CDR technical reviews.

2.2.8 Systemic Root Cause Analysis

DASD(SE) archives findings, recommendations, and associated root causes from DASD(SE)
assessments (e.g., PSRs, Focused Reviews and Nunn-McCurdy reviews) in a relational database.
This database enables DASD(SE) to perform systemic root cause analysis (SRCA) to identify both
positive and negative findings. The 2012 draft DAG Chapter 4, “Systems Engineering,” revision
reflects recommendations to address systemic issues DASD(SE) has observed during program
engagements, to improve the state of the practice within the Department.

In FY 2012, DASD(SE) added nearly 900 new findings from 13 reviews to the systemic analysis
database. The most prevalent negative systemic issues observed in 2012 are related to:

e Inadequate program office or contractor staffing levels

e Programs’ difficulty meeting key schedule events

e Poorly defined requirements and/or requirements growth

e Poor communications between Government and contractor

e Inadequate collection and management of metrics to monitor progress/health
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2.3 Workforce

DASD(SE) strives to ensure the Department’s engineering workforce is trained, certified, and
qualified to meet the needs of complex systems engineering efforts. As part of this activity,
DASD(SE) provides oversight of the Defense Acquisition Workforce Improvement Act (DAWIA)
Systems Planning, Research, Development, and Engineering (SPRDE) Systems Engineering/
Program Systems Engineer (SE/PSE) career paths and the Production, Quality, and Manufacturing
(PQM) career field workforce certification standards for education, training, and experience. As
Functional Leader for the SPRDE-SE/PSE career paths and PQM career field, in FY 2012
DASD(SE) continued to provide advocacy, oversight, and guidance to elements of the acquisition
workforce responsible for systems engineering, development planning, and life cycle management
and sustainability functions.

In FY 2012, the Under Secretary of Defense for Personnel and Readiness (USD(P&R)) assigned
DASD(SE) the responsibility to manage the civilian Engineering (Non-Construction) Workforce as a
strategic asset. DASD(SE) supports USD(P&R) responsibilities in defining the DoD Strategic
Workforce Plans for the Engineering (Non-Construction) functional community. This Strategic
Workforce Plan is being developed in parallel with the Defense Acquisition Strategic Workforce
Plan to ensure consistent messaging, aligned strategies, and overall mission assurance.

2.3.1 DAWIA Career Paths and Career Fields

In the role as Functional Leader for the SPRDE-SE and PSE career paths and the PQM career field,
DASD(SE) is responsible for ensuring the workforce education, training, and experience certification
standards are relevant and valid for the workforce functions. In addition, DASD(SE) is responsible
for ensuring the DAU courses for the career paths are appropriate, current, technically accurate, and
consistent with current systems engineering policy and guidance.

With respect to the certification standards, the SPRDE Functional Integrated Product Team (FIPT),
consisting of the Services and applicable Defense Agencies, reviewed the SPRDE-SE career path
education, training, and experience certification requirements and, at the request of the Components,
engineering support technicians (Occupational Career Codes 0802 — Engineering Technician and
0856 — Electronics Technician). As a result, Engineering and Electronics Technicians now may be
coded to acquisition positions in SPRDE-SE and will be able to obtain Level | SPRDE-SE
certification. Previously, technicians were not coded to SPRDE-SE acquisition positions because
they often do not have baccalaureate degrees required for SPRDE-SE certification. This action will
allow these technical support workforce members to gain knowledge of both the DoD acquisition and
the systems engineering process, as well as provide them with opportunities for career advancement.

At the direction of DASD(SE), the SPRDE FIPT examined the SPRDE-PSE career path certification
standards and determined that it would be most effective for all SPRDE-SE and PSE workforce
members to be held to the same education, training, and experience standards in the future. Asa
result, the PSE career path will be phased out starting in FY 2014. The PSE workforce, consisting of
fewer than 500 individuals, will be subsumed into SPRDE-SE. In the next year, the SPRDE FIPT
will examine and address concerns with phasing out the PSE career path to ensure a smooth
dissolution by October 1, 2013. The FIPT also will reexamine the current SPRDE-SE career path
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requirements. Particularly, it will examine changing the experience standards so they are more
descriptive of the needed experience. In addition, the FIPT will examine increasing the required
years of experience for the various SPRDE-SE levels.

The PQM FIPT is examining the PQM career field with respect to how the workforce can be better
served through the DAWIA certification program. The FIPT is considering allowing engineers
currently coded to the PQM career field to enter the SPRDE-SE career path. The intent is to recognize
engineers who perform design functions as part of their work in the SPRDE-SE career path.

DASD(SE) continued to collaborate with DAU to ensure the technical currency of the SPRDE
curriculum. In FY 2012, the following courses were revised to reflect the latest DoD policy:

e SYS 101, Fundamentals of Systems Planning, Research, Development, and Engineering:
Revised to include a brief discussion of USD(AT&L) memorandum “Should-Cost and
Affordability.”

e SYS 203, Intermediate Systems Planning, Research, Development, and Engineering, Part I and
Part II: Revised to include USD(AT&L) memorandum “Should-Cost and Affordability.” No
changes were made to the SYS 202 on-line course.

e SYS 302, Technical Leadership in Systems Engineering: Revised to include content and brief
discussion on the PDUSD(AT&L) memorandum “Roles and Responsibilities of Office of the
Secretary of Defense Overarching Integrated Product Team Leaders and Teams”; USD(AT&L)
memorandum “Document Streamlining—Program Protection Plan”’; DTM 11-003 on reliability
and maintainability; MIL-STD-881 C, “Work Breakdown Structures for Materiel Items”;
USD(AT&L) memorandum and discussion on “Should-Cost and Affordability”’; Manufacturing
Readiness Levels (MRL) Deskbook V2.2; and additional discussion and materials on CJCSI
3170.01H, “Joint Capabilities Integration and Development System”; and CJCSI 6212.01F,
“Net Ready Key Performance Parameter (NR KPP).”

e PQM 201B, Intermediate Production, Quality, and Manufacturing, Part B: Revised to include a
brief discussion of USD(AT&L) memorandum “Should-Cost and Affordability.”

e PQM 301, Advanced Production, Quality, and Manufacturing: Revised to include USD(AT&L)
memorandum “Should-Cost and Affordability”; discussion on Manufacturing Readiness Levels
(MRL) Deskbook V2.2.

2.3.2 Engineering Workforce Initiatives

DASD(SE) led and supported workforce development initiatives intended to address the growing
challenges to the Department and the Defense Industrial Base (DIB) for attracting and retaining
qualified engineering leaders. Initiatives included supporting the ASD(R&E) science, technology,
engineering, and mathematics (STEM) strategic and implementation plans; defining Key Leadership
Position (KLP) functional and cross-functional competencies; working with the defense industry and
engineering professional organizations on education and training initiatives; and engaging in national
and international workshops exploring lessons learned in systems engineering education, training,
and development.
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DASD(SE) continued to collaborate with DAU regarding the 21st Century Engineering Workforce
Development project, which envisions an engineering workforce with the capability, capacity, and
competence needed to address 21st century acquisition technical and programmatic challenges. The
goals are to establish a process that leverages workforce development and robust certification and
qualification as the foundations for cultural and technical revitalization of the DoD engineering
enterprise and to determine the essential technical knowledge, skills, and abilities needed by
practicing DoD systems engineers to contribute to the technical success of acquisition programs
across all experience levels.

2.3.3 Systems Engineering Research Supporting Workforce Initiatives

DASD(SE) and other stakeholders, including DAU and the Military Departments, are sponsoring
several collaborative systems engineering research projects summarized below, focused on
improving DoD workforce performance:

1. The Body of Knowledge and Curriculum to Advance Systems Engineering (BKCASE) project
supports an ongoing systems engineering community effort to establish (1) an authoritative
Guide to the Systems Engineering Body of Knowledge (SEBoK) and (2) a broad consensus-
based Graduate Reference Curriculum for Systems Engineering (GRCSE) for a systems
engineering master’s degree, based in part on the SEBoK. Improvements in the DoD systems
engineering workforce depend, in part, on having a foundation of community-accepted systems
engineering knowledge that contributes to a “standard language” upon which to base
competencies, education, training, and professional certification. The 1.0 version of the SEBoK
was released for worldwide use on September 14, 2012. Version 1.0 of SEBoK is available at
www.sebokwiki.org. Version 1.0 of GRCSE is scheduled for release in FY 2013.

2. The Systems Engineering Capstone Program seeks to develop a new model to enable universities
and military-affiliated students and faculty in “traditional” engineering programs (e.g.,
mechanical, electrical, chemical) opportunities to apply systems engineering methods, processes,
and tools within a multidisciplinary capstone project. One anticipated outcome is that the
students’ better understanding of the DoD/DIB work environment will lead some of these
engineers to join the DoD workforce. In addition, it is expected that faculty and schools will use
lessons learned and promising practices to incorporate systems engineering principles into their
curricula to provide a continuing benefit from the Systems Engineering Capstone Program.

3. The Technical Leadership effort will develop a DAU advanced course in the systems engineering
curriculum, SYS 350, to help aspiring technical leaders develop and refine their skills in
analyzing complex technical problems, finding solutions, and making sound judgments in the
presence of high ambiguity, rapid change, and challenging nontechnical constraints. The course
will be divided into three modules reflecting the different “lenses” required for effective technical
leadership. SYS 350A presents the technical systems lens, SYS 350B the business lens, and SYS
350C the enterprise lens. This initiative is applicable to senior technical leaders in systems
engineering across all acquisition communities.

4. The Experience Accelerator project will develop a simulator-based learning experience that puts
the learner in an immersive state to test the hypothesis that “by using technology we can create a
simulation that will put the learner in an experiential, emotional state and effectively compress
time and greatly accelerate the learning of a systems engineer faster than would occur naturally
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on the job.” This initiative seeks to transform the professional development of systems engineers
by creating new methods and tools to provide the skills necessary to address emerging systems
challenges in an economically attractive manner. Moreover, the goal of the research project is to
create a self-sustaining open source community that would maintain and update the core
Experience Accelerator software with a growing number of new and different learning
experiences.

The Workforce Evolution project will collect and publish analytically sound demographic data
on the SPRDE workforce, and the systems engineers that are part of that workforce. This
research task will span several years, tracking changes to the workforce, drawing on objective,
already extant data when possible. Having a current understanding of the systems engineering
workforce will allow DoD to determine how the workforce can better support the acquisition of
defense systems, and identify the specific impact of efforts to improve the systems engineering
workforce, such as recruiting and retention programs.

The Vehicle Systems Engineering and Integration Activities effort (completed 2012) was
initiated by the U.S. Army Tank Automotive Research, Development and Engineering Center
(TARDEQC) to identify the differences between education needs of systems engineers in both the
automotive industry and the DoD workforce, and to develop methods, processes, and tools to
address the shortfalls in educating systems engineers in the DoD workforce.

The Systems Engineering Assessment and Workforce Development Plan project (completed
2012) created a prioritized set of competency modules to support workforce development within
the U.S. Army’s Research, Development, and Engineering Command (RDECOM). The team
created an initial set of training objectives, training materials, an individual assessment tool, and
a course assessment tool to create a systems engineering organization standard process. The
material developed was disseminated to the RDECOM workforce four times throughout FY
2012. The effort established courseware that can now be used by all RDECs and selected
universities offering systems engineering programs to continue to broaden the systems
engineering talent.

20
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3 DASD(SE) ASSESSMENTS OF MILITARY DEPARTMENTS

3.1 Assessment Overview

DASD(SE) requested that each Military Department (Army, Navy, and Air Force) submit a systems
engineering self-assessment to be included in this year’s Systems Engineering Annual Report to
Congress. DASD(SE) requested that the Military Departments’ self-assessments focus on describing
a Military Department-level systems engineering strategy, including priorities, milestones, and
measures of success. In addition, DASD(SE) asked the Military Departments to provide an update of
their FY 2012 progress and FY 2013 plans in implementing the Weapon Systems Acquisition
Reform Act requirements to improve their systems engineering capabilities, in accordance with the
reporting requirements in Pub. L. 111-23, title I, Sec. 102(b), as amended by Pub. L. 111-383, Title
VIII, Section 813(a):

“The service acquisition executive of each military department and each Defense Agency with
responsibility for a major defense acquisition program shall develop and implement plans to
ensure the military department or Defense Agency concerned has provided appropriate resources
for...

(B) Development planning and systems engineering organizations with adequate numbers of
trained personnel in order to—

(1) support key requirements, acquisition, and budget decisions made for each major defense
acquisition program prior to Milestone A approval and Milestone B approval through a
rigorous systems analysis and systems engineering process;

(i1) include a robust program for improving reliability, availability, maintainability, and
sustainability as an integral part of design and development within the systems engineering
master plan for each major defense acquisition program; and

(111) identify systems engineering requirements, including reliability, availability,
maintainability, and lifecycle management and sustainability requirements, during the Joint
Capabilities Integration Development System process, and incorporate such systems
engineering requirements into contract requirements for each major defense acquisition
program.”

In addition to an update of their FY 2012 progress and FY 2013 plans in implementing the 10 U.S.C.
139(b) requirements, the Military Departments were asked to describe workforce development
initiatives for their systems engineering workforce and a discussion of additional authorities or
resources needed to attract, develop, retain, and reward systems engineers.

The Departments of the Army, Navy, and Air Force systems engineering self-assessments are
provided in their entirety in Appendices A though C, respectively. DASD(SE) used the self-
assessments and met with the systems engineering leadership of each Military Department to review
their organizations and capabilities and to identify needed changes or improvements to such
organizations’ capabilities and policies in accordance with 10 U.S.C. 139(b).
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3.2 Systems Engineering Strategy

Each Military Department has developed and reported on its strategy to improve its systems
engineering capabilities, highlighting individual initiatives, priorities, and focus areas. Each
department has reported on its organization, policy, and practice to implement that strategy.

3.2.1 Organization

Each Military Department has aligned its systems engineering organization to better support and
oversee the systems engineering activities of its programs at all ACAT levels.

The Army reorganized and chartered its Office of the Chief Systems Engineer in FY 2011. The
office is working to establish a standardized systems engineering model that consists of using
systems engineering subject matter experts in the areas of planning, engineering, architecting,
analyzing, and reviewing system capabilities across the Program Executive Office (PEO)
community. Army OSCE is using collaborative forums such as the Army Systems Engineering
Forum (ASEF) to identify and share best practices, and it is building a “bench” of system-of-systems
engineers who can lend their expertise across the organization.

The Navy has aligned its systems engineering organization using a technical authority chain of
command to delegate technical responsibility across the naval systems commands (SYSCOMs). The
Deputy Assistant Secretary of the Navy for Research, Development, Test, and Evaluation
(DASN(RDT&E)), on behalf of the Assistant Secretary of the Navy for Research, Development, and
Acquisition (ASN(RDA)), establishes DON-wide systems engineering policy and tools to ensure
consistency and rigor in the Navy’s systems engineering activities. The SYSCOM commanders
report to the Chief of Naval Operations and the Commandant of the Marine Corps, and they are
responsible for the local implementation and execution of core policies and processes, including
systems engineering. The DON has established SYSCOM integrating groups, namely the Naval
Systems Engineering Stakeholder Group (SESG) and the Systems Engineering Competency Group
(SECQG), to address the overlap of systems engineering policy and execution.

The Air Force restructured and streamlined its systems engineering expertise by consolidating 12 Air
Force Materiel Command centers into five. It consolidated center staff functions and reassigned
many senior-level systems engineers to program offices. In addition, the Air Force reorganized the
Office of the Deputy Assistant Secretary for Science, Technology and Engineering (SAF/AQR).
SAF/AQR serves as the Air Force Senior Executive for Systems Engineering, and as Air Force
technical lead for technology transition, systems engineering, and development planning. SAF/AQR
provides technical advice to the Air Force Service Acquisition Executive in support of pre-
acquisition investment decisions and conducts acquisition reviews of PEO programs to support
Acquisition Strategy Panels, Air Force Review Boards, milestone reviews, portfolio reviews, and
configuration steering boards.

The Department of Defense benefits from a stable, empowered systems engineering executive at the
Military Department headquarters level. The Army, Navy, and Air Force have each established or
reorganized their Military Department-level systems engineering leadership positions and have
worked to delegate that technical expertise and accountability throughout their systems engineering
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workforce. DASD(SE) commends the Military Departments’ efforts to restructure and align their
organizations to improve the authority and effectiveness of the systems engineering chain of
command. It is important that they build upon and strengthen their respective systems engineering
headquarters elements to reinforce systems engineering responsibilities and practices. It is also
important that they monitor systems engineering competency and performance to fully implement
systems engineering both within programs and to inform headquarters decision making.

3.2.2 Policy and Guidance

In order to implement a comprehensive systems engineering capability, each of the Military
Departments is working to standardize its policy, processes, standards, tools, and training and to
align them with DoD systems engineering policy and the DAG.

The Army is identifying common systems engineering tools, methodologies, and procedures and
intends to develop a common sharable library to apply these consistently throughout the Army
organization. In particular, the Army is standardizing its means to perform configuration
management.

The Navy is revising the Naval Systems Engineering Guide (NSEG) and System Engineering
Technical Review Handbook (SETRH). In addition, the Navy has drafted additional software
assurance guidance for its Guidebook for Acquisition of Naval Software Reliant Systems. The Navy
continues to use the Naval Systems Engineering Resource Center (NSERC) to share tools that
support standard systems engineering processes across the organization.

The Air Force has streamlined its systems engineering policy by merging the Life Cycle Systems
Engineering policy with its Integrated Life Cycle Management policy. In addition, the Air Force has
developed and published 19 standardized systems engineering process guides, including tailored
processes for lower-level ACAT programs. The Air Force also has instituted a standard process for
attaining milestones called the Milestone Decision Process Execution Toolkit (PET).

All of the Military Departments are participating in Defense Standardization Council (DSC)
authorized working groups to ensure the availability of adequate, contractually enforceable standards
in the areas of Systems Engineering, Technical Reviews and Audits, and Configuration Management.

Each Military Department has made positive efforts to align its systems engineering policy and
guidance to the Department’s systems engineering policy and guidance while maintaining the
flexibility to tailor the processes to meet the individual demands of each Military Department’s
mission. DASD(SE) recommends the Military Departments continue to increase the impact of
systems engineering on weapon system development and decision making, through improved policy
and guidance and an empowered systems engineering workforce.

3.3 Development Planning and Early Systems Engineering

The Military Departments have continued to make progress in addressing the challenges of
performing early systems engineering and development planning, as required by DTM 10-017,
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“Development Planning to Inform Materiel Development Decision Reviews and Inform Analyses of
Alternatives.”

The Army is developing several tools to enable successful development planning and early systems
engineering efforts. The Office of the Chief Systems Engineer is initiating a development planning
capability to support new program starts and major product upgrades. Furthermore, the office is
establishing a methodology and identifying a common, tailorable set of tools and best practices for
programs to use. Several individual Army programs have developed tools to assist in their early
systems engineering activities. For example, the Ground Combat Vehicle (GCV) developed a
“Whole System Trade Analysis” tool to provide a structured methodology for supporting
requirements decisions. The Indirect Fire Protection Capability Increment 2-Intercept (IFPC Inc 2-1)
was a pilot project for model-based systems engineering (MBSE), used to ensure model efforts
remain in sync across the program’s many technical planning documents.

To provide leadership and management direction to programs and their requirements (including
interoperability), the Navy established the Marine Air-Ground Task Force (MAGTF) Integration War
Room. The MAGTF War Room enables the systems engineering and requirements community to
collaborate and trace warfighting operational functions to individual system capabilities. In addition,
the Navy is developing policy, guidance, and tools to enable effective development planning and
early systems engineering. For instance, the Navy plans to draft guidance and policy needed to
execute a rigorous systems analysis approach for pre-Milestone A. The Navy also plans to develop
products and processes to ensure development of a capability/mission-based technical baseline from
MDD to Milestone A.

The Air Force implemented several initiatives to strengthen development planning and early systems
engineering. The Air Force consolidated its systems engineering policy into its Integrated Life Cycle
Management policy, requiring that a lead systems engineer be appointed at the same time as the
program manager in order to initiate program technical planning as early as possible. The Air Force
established Capability Collaboration Teams to identify potential materiel solutions and the S&T
necessary to meet the Major Command (MAJCOM) capability needs. In addition, the Air Force
plans to develop a common understanding of development planning across its organization through
the use of cost and capability assessments to assist operational users in establishing affordable
requirements by evaluating the cost of various increments of capability.

DASD(SE) recommends the Military Departments continue to strengthen development planning and
early systems engineering processes and implementation activities in support of acquisition
programs. DASD(SE) believes each Military Department will need to continue to apply proper
governance and resources to initiate programs with a sound technical foundation that effectively and
affordably meet operational needs.

3.4 Reliability and Maintainability

Since the release of Directive Type Memorandum (DTM) 11-003, “Reliability Analysis, Planning,
Tracking, and Reporting,” in March 2011, the Military Departments have all taken steps to
reinvigorate the Reliability and Maintainability (R&M) engineering discipline. The DTM requires
that each Military Department formulate a comprehensive R&M program for all Major Defense
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Acquisition Programs (MDAPs), which includes mandatory engineering activities and key systems
engineering planning for R&M. In FY 2012, the Military Departments, through acquisition policy,
training, and workforce development activities, have shown progress in implementing the DTM and
revitalizing R&M engineering.

The Army is finalizing Army Regulation (AR) 702-3, “Army Materiel Systems Reliability,
Availability, and Maintainability,” which is expected to be published by the end of CY 2013. The
Center for Reliability Growth (CRG) conducted R&M training classes across the Army and DoD.
The Army continued the Specialty Engineering Education and Training (SE2T) efforts from FY
2011, graduating its first participants and continuing the class through FY 2012. In addition to
training the workforce, the Army has pursued consortiums with universities such as the University of
Tennessee-Knoxville, Auburn University, and University of Alabama-Huntsville to recruit new
R&M engineers.

The Navy has drafted a policy to incorporate DTM 11-003 into Navy programs with the intent to
extend the scope to include all ACAT level programs, with tailoring. In developing the R&M
workforce, the Navy SE Stakeholder Group (SESG) will identify standard skills, training, and
experience required for an R&M practitioner and map each R&M engineer against the standardized
set for gaps. The gaps will be compiled to prioritize the training necessary to maintain a capable
R&M workforce. Additional efforts are underway in the NAVSEA Warfare Centers to develop and
deploy R&M training.

The Air Force made efforts in FY 2011 to develop an R&M attachment to Air Force Instruction
(AFI) 62-101, “System Engineering.” Due to the reorganization within the Air Force in FY 2012,
development of AFI 62-101 was cancelled and the Air Force Systems Engineering policy currently
resides in AFI 63-101, “Acquisition and Sustainment Lifecycle Management.” The Air Force
developed two Air Force Institute of Technology (AFIT) courses related to R&M, “Introduction to
Reliability and Reliability Growth,” and “Reliability and Reliability Growth Foundations.” These
training courses have been provided to personnel at various Air Force bases and there are plans for
Air Force Space Command to partner with AFIT to develop a space-focused R&M course in FY
2013.

The execution of effective R&M engineering relies on a sound workforce development strategy for
recruiting, retaining, and training the R&M workforce. Similar to the FY 2011 self-assessments, all
Military Departments emphasized the importance of the capacity and capability of the R&M
engineering workforce. As part of the FY 2012 self-assessment, each Military Department submitted
its workforce development processes. Although the activities differ, the basic premise of analyzing
the capacity and capability of the R&M engineering workforce, identifying the resulting gaps, and
developing strategies to close the gaps remain the same.

DASD(SE) recommends the Military Departments continue to develop and implement R&M policy
within their respective Departments to ensure MDAPs focus on R&M early during development. In
addition, DASD(SE) recommends the Military Departments continue to develop and deploy R&M-
specific courseware in FY 2013. The identification of processes to assess the R&M workforce marks
a major step for the Military Departments. DASD(SE) recommends the Military Departments
continue to build on the progress made in FY 2012 to obtain a preliminary assessment of their R&M
workforce capacity and capability and to develop an initial human capital strategy in FY 2013.
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3.5 Systems Engineering in JCIDS and Contracting

Systems engineering must play a significant role in informing the development of affordable,
achievable operational requirements and in translating those operational requirements into clear
system requirements. Therefore, the development contracts that industry partners execute must
reflect systems engineering processes and standards. The Military Departments have recognized the
need to incorporate systems engineering into the DoD requirements development process governed
by the JCIDS. They are developing and incorporating systems engineering processes, practices, and
standards into system development contracts, often through the use of standardized contract
language.

The Army reports that it has developed standard contract language to be inserted into system
development contracts, citing numerous instances in which PEOs and PMs have included contract
requirements covering metrics, technical reviews, configuration management baselines, requirements
development, and RAM requirements within requests for proposals (RFPs), statements of work
(SOWs), and system performance specifications.

The Navy is defining requirements from a mission-level perspective by developing and using mission
threads and the DoD Architecture Framework (DoDAF). With this approach, the Navy seeks to
ensure a broader perspective in developing operational requirements and system solutions so it can
better account for the impact of how systems will interoperate as part of system development and
acquisition. The Navy co-chairs the team developing the DoD Open Systems Architecture Contract
Guidebook for Program Managers, and it has drafted human systems integration language to help
with contracting and source selection.

The Air Force’s Instruction AFI 10-601, Operational Capability Requirements, directs the
Commanders of Air Force Materiel Command and Air Force Space Command and the Service
Acquisition Executive to certify to the Secretary of the Air Force that space and non-space
requirements (1) can be translated for evaluation in a source selection in a clear and unambiguous
way, (2) are prioritized (if appropriate), and (3) are organized into feasible increments of capability.
The Air Force High Performance Teams work across the systems engineering and requirements
development communities, using gap analyses and affordability assessments to inform JCIDS
documents, including ICDs and CDDs. Much of this work is expressed in the Air Force’s Concept
Characterization and Technical Descriptions as they are prepared for emerging MDAPs.

The Air Force Materiel Command has developed and published comprehensive guidance for
incorporating engineering requirements into RFPs. In addition to publishing guidance, the Air Force
has established Multifunctional Independent Review Teams and Air Force Red Teams to provide
independent assessments of acquisition program plans, processes, and activities regarding RFPs and
source selections to ensure that sound systems engineering principles and practices are infused into
the source selection and resulting contracts.

All of the Military Departments have participated in OSD-level standards development working
groups to promote military standards in focused areas of systems engineering.

Based on this and past Military Department systems engineering self-assessments, DASD(SE)
recommends the Military Departments continue their efforts to include systems engineering in the

26 DoD Systems Engineering FY 2012 Annual Report



DASD(SE) ASSESSMENTS OF MILITARY DEPARTMENTS

JCIDS, in requirements development processes unique to the Military Departments, and in RFPs,
SOWs, and other contract documents. Including systems engineering in these documents will help
inform and require contractors to perform the necessary systems engineering activities and to comply
with Department standards. In addition, the participation of systems engineers in requirements
development will inform the scope, dependencies, achievability, and affordability of those
requirements, thereby permitting the Department to better identify and manage technical risk in the
development of emerging acquisition systems.

3.6 Workforce Initiatives

The Army, Navy, and Air Force all continue to use the Defense Acquisition Workforce Development
Fund (DAWDF) (10 U.S.C. 1705) to recruit, hire, develop, train, and retain the acquisition
workforce. These funds continue to be a vital part of these workforce activities. In the area of
training, the Military Departments’ PEOs all use multiple methods to train new and mid-level
engineers in an effort to build bench capability in support of systems engineering. These methods
include a variety of resources offered by DoD, academia, industry, and industry associations.

3.6.1 Military Department Workforce Initiatives

The Army has continued to partner with the Naval Postgraduate School to develop and offer a master
of science in systems engineering degree. The first class of 15 graduated in spring 2012, with a
second class of 22 scheduled to graduate in spring 2013. The Army’s Research, Development, and
Engineering Command (RDECOM) completed a research task with the Systems Engineering
Research Center to create a Systems Engineering Advanced course that was delivered to the
workforce four times in FY 2012. The Army also established courseware that can be used by all
RDECOMs to continue to broaden their systems engineering talent. RDECOM continued to focus
on developing and applying program management skills, tools, and methods specific to systems
planning and execution within systems engineering Integrated Product Teams across the Command.
RDECOM established an online forum to share these and other systems engineering best practices
throughout the systems engineering workforce.

In FY 2012, the Navy participated in the Navy Acquisition Intern Program and the Science,
Mathematics, and Research for Transformation Program. Program candidates routinely transition to
DON positions to provide systems engineering support for acquisition research, test, evaluation, and
system management. For FY 2013, the DON will participate in the Pathways Program, a Presidential
initiative to encourage recruiting and hiring students and recent graduates to work in the Federal
Government. DON will continue targeted training by expanding into cyber engineering classes and
will offer rotational assignments to current employees for career-broadening assignments.

In addition, a non-resident master’s degree program with a systems development focus will be
offered at Naval Postgraduate School’s (NPS) Department of Systems Engineering in FY 2013. The
DON integration and interoperability efforts have worked to develop the Mission Area System
Engineer (MASE). The MASE is a senior systems engineer and supports the acquisition process by
developing mission-level architectures for assigned mission areas; reviewing program-level
architectures; establishing maintenance, operations, and configuration management processes for
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mission-level integrated architectures; becoming a trusted partner in the development of operational
concepts and alternative solutions to capability gaps; and evaluating the mission-thread performance
for assigned mission areas through the Integrated Capability Framework Process.

Through its STEM Advisory Council, the Air Force investigated current and future STEM
requirements for officers and civilians. Air Force functional managers revalidated STEM
requirements, established academic listings of STEM degrees, and continued developing a model to
monitor the health of the civilian and military STEM workforce. The Air Force also progressed in its
effort to build a competency-based engineering workforce by identifying competencies for career
development in areas leading to senior-level positions.

3.6.2 Implementation of Department Key Leadership Positions

A team of stakeholders from the DoD acquisition community is working to define requirements for
Key Leadership Positions (KLPs). The program lead and chief systems engineer are identified as
KLPs in a USD(AT&L) memorandum dated August 25, 2010. Section 824 of the FY 2013 National
Defense Authorization Act (NDAA) identifies them as critical acquisition functions. KLPs require a
significant level of authority commensurate with the responsibility and accountability for acquisition
program success. The selection of qualified personnel to fill KLPs is essential for both the
organization and the individuals filling these demanding positions. To aid in evaluating and selecting
the best qualified KLP candidates, the team has identified five factors to assist supervisors in
selecting personnel to fill KLP vacancies: education, experience, cross-functional competencies,
tenure, and currency.

3.6.3 Additional Authorities and Resources Required

Although systems engineering is always an essential function, it becomes even more critical in a
fiscally constrained environment. Maintaining the systems engineering workforce requires adequate
authorities and resources, flexibility in hiring processes and compensation, and a commitment from
congressional and defense leadership to provide adequate funding to preserve the recent rejuvenation
of the workforce.

On September 11, 2012, the USD(AT&L) issued an updated memorandum, “Guidance for the
Continuation of Defense Acquisition Workforce Improvement Initiative.” In the memo,
USD(AT&L) requests the Department take a strategic view in workforce decisions to protect recent
rebuilding investments, especially in light of ongoing contractor support reductions. The Military
Departments must adopt a mind-set of continuous workforce improvement that includes sustaining
and deliberately developing the workforce. The continuation of the DAWDF must target the
remaining gaps in critical skills and will be essential to the Department’s efforts to develop and
improve the systems engineering workforce.

In addition, USD(AT&L) directed the Assistant Secretary of Defense for Acquisition to establish a
pilot project for advance replenishment hiring in partnership with the Office of the Under Secretary
of Defense for Personnel and Readiness. Limited advance replenishment hiring is intended to
mitigate experience shortfalls by enabling a “jump start” on training and on-the-job experience. This
strategy will ensure continuity for critical positions.
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3.6.4 DoD Systems Engineering Workforce and the Impact of Budget Cuts

Table 3-1 shows workforce data for each Military Department and DASD(SE), including the total
number of Government (civilian and military) acquisition-coded personnel in the SPRDE-SE/PSE
career paths for FY 2005 through FY 2012, the planned growth of the personnel from FY 2012
through FY 2017, and the FY 2018 planned end-state. The total number of SPRDE-SE/PSE
personnel is projected to be 38,463 by the end of FY 2018, a growth of 504 since the end of

FY 2012.

Maintaining a capable, competent, and adequately resourced systems engineering workforce is
critical to ensuring the successful execution of the Department’s acquisition programs. DASD(SE)
has sustained a workforce capable of fulfilling its mission since its establishment in 2009. Although
the impacts of the FY 2013 budget on the Department’s systems engineering workforce cannot be
known until the a final budget and appropriations are passed by the Congress and signed by the
President, DASD(SE) will remain attentive to the impacts of the final budget. DASD(SE) will
continue to work closely with the Military Departments to guide, oversee, and advocate for a systems
engineering workforce that is capable of executing the WSARA mission.

Table 3-1. Systems Engineering Workforce in the DoD

Reported by Military Department Systems Engineers and DASD(SE)

Total Number of Civilian and Military Acquisition-SPRDE-SE/PSE Personnel

Fiscal Year | Year Ending US Army US Navy US Air Force* DASD(SE)
FYO05 30-Sep-05 11,138 16,886 6,505 13
FYO06 30-Sep-06 11,964 16,688 6,237 14
FYO07 30-Sep-07 11,050 16,804 6,162 13
FYO08 30-Sep-08 10,769 16,576 6,429 14
FY09 30-Sep-09 10,208 18,085 7,197 13
FY10 30-Sep-10 10,647 19,270 7,625 14
FY11 30-Sep-11 10,071 19,325 8,514 23
FY12 30-Sep-12 9,812 19,498 8,649 23

Planned Growth in Civilian and Military Acquisition-Coded SPRDE SE & PSE
Fiscal Year | Year Ending US Arm US Navy US Air Force** DASD(SE)
FY FY FY | FY | FY FY | FY | FY FY FY | FY | FY
AsReported In™*%: 1 o | ;0 | 12 |10 | 11 | 12 [10 | 11| 12 |10 11|12
FY13 30-Sep-13 208 11 17 | 225 | 160 | 329 | 86 | -86 | -435*** | 0O 0 -1
FY14 30-Sep-14 220 11 11 88 94 60 170 | 160 77 0 0 0
FY15 30-Sep-15 125 0 4 164 | 79 158 -4 -6 -18 0 0 0
FY16 30-Sep-16 0 0 35 98 -9 -33 0 0
FY17 30-Sep-17 0 66 -13 0
FY18 30-Sep-18 0 8 -10 0

Planned End-State Total Number of Civili

an and Military Acquisition-Coded SPRDE SE & PSE

Fiscal Year | Year Ending US Army US Navy US Air Force** DASD(SE)
FY16 30-Sep-16 9.844 20,703 8,240 22
FY17 30-Sep-17 9,844 20,393 8,227 22
FY18 30-Sep-18 9,844 20,402 8,217 22

*Source: USD AT&L DataMart Q4 FY12

**Data based on FY14 PB 23 as of 31 Dec 2012

***Qverhires play a significant role in the delta between FY 12 personnel and FY13 positions. As of 30 Sept 12, there were 193 SPRD&E-SE/PSE overhires on board funded by
DAWDF alone. Additionally, there was a minor difference of 12 between USD AT&L DataMart and AF DoDI 5000.55 end of FY'12 personnel count

Fd4% <As Reported In” includes the SPRDE-SE workforce growth projections as they have been reported in each of the 2 previous WSARA reports, displaying the change in
projected SPRDE-SE workforce growth each consecutive year.
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4 DASD(SE) PROGRAM ASSESSMENTS

The following sections include detailed assessments of 46 Major Defense Acquisition Programs
(MDAPs), Major Automated Information Systems (MAISs), and special interest programs that
involved significant systems engineering activity in FY 2012. Assessments are as of the end of
FY 2012 (September 30, 2012); however, some assessments may include information on program
status through the 1st quarter FY 2013 (December 31, 2012).

The assessments are organized by Military Department (Army, Navy, and Air Force), followed by
DoD (joint) programs.
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4.1 DASD(SE) Assessments of Army Programs

Assessments are as of the end of FY 2012 (September 30, 2012); however, some assessments may
include information on program status through the 1st quarter FY 2013 (December 31, 2012).
This section includes summaries on the following nine programs:

e Apache Block III (AB3)

e Army Integrated Air and Missile Defense (AIAMD)

e Distributed Common Ground System—Army (DCGS-A)

e Excalibur Precision 155mm Projectiles

e Ground Combat Vehicle (GCV)

e Joint Tactical Radio System Handheld, Manpack, and Small Form Fit Radios (JTRS HMS)
e MQ-1C Gray Eagle Unmanned Aircraft System (UAS)

e Paladin Integrated Management (PIM)

e Warfighter Information Network—Tactical, Increment 2 (WIN-T Inc 2)

DoD Systems Engineering FY 2012 Annual Report

33



Apache Block I1I (AB3)

Prime Contractor: Boeing Integrated Defense Systems

Executive Summary: The Apache Block III (AB3) is the Army’s
heavy attack helicopter of the current and future force. The
program is structured into three phases with depot-level upgrades
completed in Phase 1. Phases 2 and 3 are preplanned evolutions
consisting primarily of software upgrades that will be field
retrofitted. The program entered LRIP in FY 2010 and has
delivered 24 aircraft. The program had its FRP decision on
August 16, 2012. The AB3 program was selected to receive the
2012 DoD Systems Engineering Top 5 Program Award,
recognizing the program’s systems engineering achievement.

Mission Description: The AB3 will provide the capability to simultaneously conduct (or quickly
transition among) close combat, mobile strike, armed reconnaissance, security, and vertical maneuver
missions across the full spectrum of warfare from stability and support operations to major combat
operations. It is capable of being employed day or night in adverse weather and obscurants and can
effectively engage and destroy advanced threat weapon systems.

System Description: The Apache helicopter is a twin-engine, four-bladed, tandem-seat attack
helicopter with 30-millimeter cannon, 2.75-inch rockets, and Hellfire missiles. The AB3 is a
preplanned upgrade program of the Block II AH-64D Longbow Apaches with increased performance
and improved lethality, survivability, interoperability, and sustainability.

Schedule: The program is in the Production and Deployment phase. MS C was held in 2010, and an
FRP decision was held on August 16, 2012. DASD(SE) conducted a PSR in June 2012 to inform the
FRP decision.

FY 2012 Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the SEP on August 31, 2010, to
support the MS C decision. The SEP detailed all program activity beyond MS C and FRP. The
objectives of the SEP are being met without waivers or deviations.

¢ Requirements — The JROC approved the AB3 CPD on June 1, 2010. The program adequately
demonstrated all five KPPs before the August 2012 FRP decision.

e Program Protection Plan (PPP) — The program updated the PPP before the FRP decision to
address Anti-Tamper and to support Foreign Military Sales. DASD(SE) worked closely with the
program, the office of the Program Executive Officer—Aviation, the Army, the Anti-Tamper
Executive Agency, and other OSD offices to update the PPP. The PPP was approved on August
27,2012.

e Systems Engineering Support of Life Cycle Management and Sustainability — Design efforts
have emphasized improved reliability and maintainability over the Apache Block II. The
contractor’s logistics support plan includes performance-based logistics (PBL) that will be fully
implemented in October 2014. This effort has resulted in cost avoidance and should result in a
reduced logistics footprint in October 2014. The program projects that the PBL and Lean
manufacturing efforts have resulted in a 24 percent decrease in total ownership cost.
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e Program Risk Assessment — The program has an active risk management process that is
integrated between the Government and the contractor. Key risks identified at the PSR were
Main Gearbox manufacturing capacity and Link 16 integration. Mitigation plans are in place and
on track for closure.

FY 2012 Systems Engineering Assessments

e Key FY 2012 program events included an engineering design review for the Phase 2 insertions,
four Working Integrated Product Teams, a PSR, an Integrating Integrated Product Team, and an
OIPT, which led to the August FRP decision.

e DASD(SE) conducted a PSR in June 2012 to support the FRP decision. The PSR team found the
program to be well managed and proactive, with strong Government/contractor synergy. All
risks identified by the PSR team were being addressed at that time and were mitigated before the
FRP decision.

e InFY 2013 DASD(SE) will continue to monitor production performance and the development
and integration of the Phase 2 and 3 insertions.

Measurable Performance Criteria

¢ Reliability — From its inception, the AB3 program has focused on improving reliability. Data
from operational and developmental testing show AB3 has improved the system materiel
availability by 10 percent and reliability by 30 percent over the Block II. During Initial
Operational Test and Evaluation (IOT&E) the system failed to meet one technical performance
measure: the demonstrated mean time to repair. The root causes were identified as insufficient
maintainer training and the introduction of draft electronic maintenance manuals, resulting in
overly cautious and unnecessary maintenance efforts. DASD(SE) reviewed this issue during the
PSR and concurred with the program’s assessment and planned corrective actions.

e Software — Software development and integration have been performing to plan. DASD(SE)
parametric analysis of the program software effort showed the program’s software production is
better than industry standards and is at low risk for meeting delivery schedules.

e Manufacturing — Boeing continues to exploit Lean manufacturing methods and has transitioned
one of two Block II manufacturing lines for AB3 LRIP production. All Lean manufacturing
goals established in 2011 have been met or exceeded and are being incorporated into the new
line. Boeing is currently assessing the best use of the second Block II line, potentially increasing
the AB3 production capacity. Boeing experienced a disruption to its LRIP production with the
bankruptcy of its Main Gearbox supplier. Boeing and the program office aggressively worked to
mitigate the associated risks and developed a recovery plan.

e Integration — The lack of a Joint Tactical Radio System (JTRS) radio to support Lot 4
requirements necessitated the implementation of an alternative Link 16 system. This effort
effectively mitigates the risks for the Lot 4 fielding and will meet the Lot 4 specific requirements,
providing capability in June 2014. The program continues to work with the JTRS program office
to field a JTRS Link 16 solution in Lot 6 production, scheduled for November 2015.

Conclusion: The AB3 program is on track. The program has been well managed and is at low risk
for producing a system capable of providing a significant combat improvement to the warfighter.
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Army Integrated Air and Missile Defense (AIAMD)

Prime Contractor: Northrop Grumman Information Systems

Executive Summary: Army IAMD (AIAMD) is an integrated fire
control system that networks distributed sensors and shooters and
provides common situational awareness. The program is currently in
the Engineering and Manufacturing Development (EMD) phase.

: : DASD(SE) worked with the ATAMD program office to maintain
technlcal rigor through the conduct of the May 2012 program CDR and follow-up actions.

Mission Description: AIAMD provides a network-centric system-of-systems capability that
integrates Army air and missile defense (AMD) sensors, weapons, and battle management,
command, control, communications, computers, and intelligence (BMC4I), functioning
interdependently to provide total operational capabilities not achievable by the individual element
systems. This future architecture will enable the distributed support of engagements with available
sensor assets not limited to system-centric organic sensors.

System Description: AIAMD major end items include an IAMD Battle Command System (IBCS)
Engagement Operations Center (EOC) that provides the common BMC4I capability, the integrated
fire control network (IFCN) capability to provide fire control connectivity and enabling distributed
operations, and the IBCS common plug and fight (P&F) kits that will network-enable multiple sensor
and weapon components.

Schedule: The program is in the EMD phase. MS B was held in December 2010, and MS C is
planned for FY 2015. The program conducted the system CDR in May 2012. Key FY 2012
DASD(SE) activities included participation in the CDR, preparing an assessment of the CDR,
supporting the Army Acquisition Executive to review the systems engineering and analysis tools
used to assess system performance and return on investment, and PPP development.

FY 2012 Systems Engineering Activities

e Systems Engineering Plan (SEP) — DASD(SE) approved the MS B SEP in April 2010. There
are no approved waivers or deviations from the SEP. The objectives of the SEP are being met.
The CDR demonstrated the effectiveness of the technical performance measure (TPM) processes
to identify potential performance issues, evaluate alternatives, and manage the technical baseline.

¢ Requirements — The JROC validated the CDD in 2010. The AIAMD program has five KPPs.
All are on track to be demonstrated by FY 2016. Program performance requirements are stable
and reasonable, although the Army continues to develop its AMD portfolio, which drives
changes to the number of planned IAMD systems. The reduction or elimination of the Joint Land
Attack Cruise Missile Defense Elevated Netted Sensor System (JLENS) and Surface-Launched
Advanced Medium-Range Air-to-Air Missile (SLAMRAAM) is counterbalanced by the Army’s
decision to use IBCS as the single common AMD command and control (C2) system. IAMD
will replace seven separate systems, which will result in more IAMD units and a decreased per-
unit cost.

e Program Protection Plan (PPP) — DASD(SE) coordinated with the program to ensure current
PPP guidance was implemented for the CDR, documenting how the system design will protect
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critical program information and mitigate supply chain risks. The program will provide an
updated PPP leading to MS C in 2015.

e Systems Engineering Support of Life Cycle Management and Sustainability — The ATAMD
program will be supported by organic and contractor-provided resources through a performance-
based life cycle Product Support Strategy (PSS). The program will conduct a business case
analysis to determine the support alternatives that provide the best value and operational
availability.

e Program Risk Assessment — The program follows the risk management process described in the
approved SEP. Using the risk process, the CDR review team identified key program risks during
the CDR, including track management implementation, IFCN performance, radar interface unit
development, and implementation of the P&F kit interface. The program has implemented
effective risk-mitigation plans.

FY 2012 Systems Engineering Assessments

e DASD(SE) conducted four quarterly performance and production assessments in FY 2012 to
provide reviews for the Defense Acquisition Executive Summary report.

e DASD(SE) conducted one assessment in FY 2012 on the system CDR. DASD(SE) participated
in the subsystem CDRs that supported the system CDR.

e Inthe CDR assessment, DASD(SE) found that the CDR was not complete. The program had not
yet conducted a subsystem CDR for the Launcher Interface Network Kit (LINK) to complete the
initial product baseline. LINK interfaces the PATRIOT launchers to the IFCN. The program
identified the need for the LINK during post-PDR analysis, leading to a relatively late contract
award for the LINK development and the subsequent delay in completing the subsystem CDR.
Some CDR artifacts were also incomplete, presenting medium risk. The LINK CDR and
medium-risk open items are scheduled to be completed by November 2012. In other areas the
program demonstrated CDR-level maturity.

Measurable Performance Criteria

¢ Reliability — The program office has allocated reliability and maintainability requirements to the
key system components. The program has established a reliability growth program to track mean
time between system abort for a reference task force configuration and is on track to meet the
requirement.

e Software — The program has software requirements and estimates for each of the three major
software builds with metrics in place to manage the 3.9 million software lines of code. The
software architecture is stable. Two of three major software builds have been delivered, although
with less overall capability than expected. The overall software effort is behind schedule;
however, the current plan maintains the program APB objective milestone dates.

e Manufacturing — The AIAMD program provided details on qualification and manufacturing
planning at the system CDR and subsystem CDRs. The program has completed prototypes of
key components including the EOC and network equipment.

e Integration — The AIAMD program integrates multiple programs o