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Executive Summary
The Department of the Navy (DoN) Requirements and Acquisition Process Improvement initiatives detailed in SECNAVNOTE 5000 (February 26, 2008) require a gated review process to more effectively integrate Naval requirements and acquisition decision processes and to improve visibility and insight into the development, establishment, and execution of acquisition programs in the Department of the Navy.  The System Design Specification (SDS) is a significant pillar of these improvements that is reviewed and approved at Gate 4.
The purpose of the System Design Specification (SDS) is threefold.  First the SDS derives the platform specific Mission Performance requirements and attributes from higher level capability documents.  Second, the SDS identifies Naval and Industry Design Criteria and Standards that are used during system development.  Lastly, the SDS details the expected producibility, operability, maintainability, and supportability of the system.   The SDS will provide greater insight into capabilities, schedule, costs and risks of the system earlier in the acquisition process thus reducing risk associated with the design and acquisition of the system.

The SDS will translate Capability Development Document (CDD) performance parameters and system attributes into technical requirements that characterize the performance specifications as clearly as practical for developing the preliminary system design.  The SDS reveals a complement of derived system requirements appropriate at the Preliminary Design Level and lists the family of specifications that define the system.  This family of system specifications will include tailorable and non-tailorable specifications, interface requirements, and detailed design standards applicable to the system.  Significant Industry involvement, if feasible and appropriate, is expected in developing the system specifications.
The SDS will have the following characteristics:

· Derives from Key Performance Parameters (KPPs), Key System Attributes (KSAs), and Additional Attributes of the system requirements that must be met by the design in advance of the detail system specification. These requirements should be identified in such a manner that they facilitate straightforward incorporation into the eventual system specification.

· determines the family of system specifications including tailorable and non-tailorable specifications, interface requirements, and detailed design standards.

· establishes government oversight that delineates the key responsibilities/engagement points for ensuring effective prosecution of design and construction activities.

· identifies the division of responsibilities that addresses lead activities (both government and industry) for various aspects of design and manufacturing.

· identifies major industrial capability changes (e.g., facilities, design tools, staffing, unique skills) that need to be addressed to effectively deliver the designed system.

· identifies major processes that will be employed to ensure successful implementation of the SDS (e.g. Integrated Master Schedule, Manufacturing and Assembly Plan, Work Breakdown Structure, Commitment Tracking System, Earned Value Management, etc).

· derives system requirements to a preliminary design level of detail as defined in tailored, system specific appendices
· documents validation of preferred preliminary system design solutions through the use of modeling and simulation tools, trade studies and similar analyses 

· establishes threshold attribute values for safety, operability, supportability, reliability/maintainability/availability, and human systems integration
· establishes a preliminary verification/certification matrix
· establishes the Naval and Industry Design criteria and standards applicable to the system

· refines technology development risks and recommended off ramp options
· evaluates producibility and manufacturing processes
· provides significant input into the development of the acquisition program baseline
· enables cost and schedule refinement

· defines trade space

Ensuring the traceability of derived requirements that flow from the CDD’s Key Performance Parameters (KPP), Key System Attributes (KSA), and Additional Attributes (AA), as well as identifying applicable design standards and addressing the producibility, operability, maintainability, and supportability requirements of the system are critical to the success of the SDS.  Done correctly, the SDS should define to a granular level of detail what the Navy is trying to purchase, identify the standards and tailorable/non-tailorable specifications being used to develop and build the system, identify technological risks and off-ramp options, and provide confidence that the system can be produced, operated and maintained to the degree necessary to begin system development and design.  An SDS Development Plan will be presented at the Gate Three review for approval.
This Systems Design Specification (SDS) Guidebook is the Program Manager’s desk reference for developing a comprehensive SDS document.  The guidebook, along with its system specific appendices, provides a high level look at what is expected to be addressed within the System Design Specification.  These appendices should be used to cross walk requirements across the various domains and assist in deconflicting those requirements.  The Guidebook is not meant to be all inclusive.  Sponsor commands of system specific appendices are responsible for maintaining the accuracy and applicability of their appendices.
1.  Policy

The use of this Systems Design Specification guidebook and its associated tailored appendices is recommended for applicable programs required to develop an SDS as directed by SECNAVNOTE 5000 (FEBRUARY 26, 2008).  It may also be used to enhance the execution of programs not specifically required by the SECNAVNOTE.  This guidebook is consistent with and follows the policies, and requirements of DoD 5000 (series), CJCSI 3170 (series), and other applicable governing instructions and directives.  In the case of a conflict, instructions and directives set forth by higher authority take precedence.  Implementing authorities within Navy and Marine Corps shall identify conflicting policy and issues of precedence to ASN(RD&A) for resolution.

2.  Purpose
The SDS Guidebook and its associated appendices provide direction to Programmatic and Engineering Communities in the development of the System Design Specification (SDS).  A comprehensive SDS addressing all aspects of Mission Performance Requirements, Naval and Industry Design Criteria, and Producibility, Operability, Maintainability, and Supportability will increase the probability of program success by systematically developing the specifications, identifying technology challenges and risk areas, and reducing schedule delays and cost over-runs.  The SDS is expected to be the cornerstone document of a successful Gate 4 review.  
The purpose of the System Design Specification (SDS) is threefold.  First the SDS derives the platform specific Mission Performance requirements and attributes from higher level capability documents.  Second, the SDS identifies Naval and Industry Design Criteria and Standards that are used during system development.  Lastly, the SDS details the expected producibility, operability, maintainability, and supportability of the system.

Equally important, the development of the SDS will provide an in-process review of the system’s design maturity, openness, and readiness to proceed toward a Milestone B decision.  The content of the SDS (chronicled in a later section of this guidebook and in its tailored appendices) focuses on three aspects of the program.  The first focus is on the development of technical requirements derived from the Capability Development Document (CDD) and Concept of Operations (CONOPS) for the subject system.  This derivation must be conducted utilizing a Systems Engineering approach and recorded in such a way that traceability of requirements at every level can be linked to operational capabilities in the CDD or a statutory requirement.  Secondly, the identification and utilization of Naval and Industry design standards that will provide a basis of proven engineering practices and lessons learned from experience in order to reduce technical risk and “reinventing” new processes and procedures.  The third focus is on ensuring that producibility, operability, maintainability, and supportability required have been incorporated into the design.
The SDS will be routed using the enclosure (1) approval signature cover letter and will provide the chain of command confidence that the preliminary system design meets the operational performance parameters that were approved in the Capabilities Development Document, that the challenges of producibility, operability, maintainability, and supportability are being allocated to the design specifications, that a set of Naval and Industry standards have been identified for use with the system, and that technology risks have been updated and off ramp options presented.  Collectively, these attributes will contribute to decision making that will facilitate production of a system that meets mission capabilities, is affordable, and can be produced on schedule.

3.  Background
The Department of the Navy (DoN) Requirements and Acquisition Process Improvement initiatives are detailed in SECNAVNOTE 5000 (FEBRUARY 26, 2008).  The initiatives require a six gate review process to more effectively integrate the Naval requirements and acquisition decision processes and to improve visibility and insight into the development, establishment, and execution of acquisition programs in the Department of the Navy.  The goal of the multiple gate review process is to ensure alignment between Service-generated capability requirements and acquisition execution, as well as improving senior leadership decision-making through better understanding of risks and costs throughout a program’s entire development cycle.  The SECNAVNOTE requires that a System Design Specification be presented for approval at Gate 4 of the process.
The SDS will translate Capability Development Document (CDD) performance parameters and system attributes into technical requirements that characterize the performance specifications as clearly as practical for developing the preliminary system design.  The SDS reveals a complement of derived system requirements appropriate to the preliminary system design level for the system under consideration and lists the family of specifications that define the system.  This family of system specifications will include tailorable and non-tailorable specifications, interface requirements, and detailed design standards applicable to the system.  Significant Industry involvement, if feasible and appropriate, is expected in developing the system design specifications.

4.  SDS Content
The System Design Specification will build upon processes and documents that are inherent in the proper management of a systems acquisition program and in the derivation of operational capabilities into technical requirements.  Development of a comprehensive SDS document relies upon the successful completion of Gate 1 through Gate 3 with a solid analytical foundation of assessments, studies, analyses of alternatives, and numerous reviews conducted throughout the Concept Refinement and Technology Development Phases of the program.  An SDS Development Plan will be presented at the Gate Three review for approval.  The SDS should also leverage the experience gained from the development of the Functional Needs Analysis (FNA), Analysis of Alternatives (AoA), Technical Risk Assessment, Initial Capabilities Document, CONOPS, and the Capabilities Development Document.  Additionally, the SDS should reference studies, analyses results, and technology trades and the results of all design reviews that have been conducted to determine the preferred performance and technical specifications that enable a more effective preliminary system design solution and implementation of cost, schedule, and risk mitigation acquisition strategies.  Naval Technical Warrant Holders (TWH) will have significant involvement in the development of the SDS, bring to bear the experience and knowledge of their respective technical communities associated with applicable subsystems.  Significant Naval TWH involvement will also include involvement in the development of lower level specifications as required.  Evaluation of the openness of the system should be conducted using the Naval Open Architecture Assessment Tool found at https://acc.dau.mil/oa.  Finally, the SDS will have significant Industry involvement, where feasible and appropriate, so that the Program Manager can understand the challenges associated with technical maturity, producibility, operability, maintainability, and that system development can be accomplished within cost and schedule constraints.
The SDS will have these characteristics:

· derives from Key Performance Parameters (KPPs), Key System Attributes (KSAs), and Additional Attributes of the system requirements that must be met by the design in advance of the detail system specification. These requirements should be identified in such a manner that they facilitate straightforward incorporation into the eventual system specification.

· determines the family of system specifications including tailorable and non-tailorable specifications, interface requirements, and detailed design standards.

· establishes government oversight that delineates the key responsibilities/engagement points for ensuring effective prosecution of design and construction activities.

· identifies the division of responsibilities that addresses lead activities (both government and industry) for various aspects of design and manufacturing.

· identifies major industrial capability changes (e.g., facilities, design tools, staffing, unique skills) that need to be addressed to effectively deliver the designed system.

· identifies major processes that will be employed to ensure successful implementation of the SDS (e.g. Integrated Master Schedule, Manufacturing and Assembly Plan, Work Breakdown Structure, Commitment Tracking System, Earned Value Management, etc).

· derives system requirements to a preliminary design level of detail as defined in tailored, system specific appendices

· documents validation of preferred preliminary system design solutions through the use of modeling and simulation tools, trade studies and similar analyses 

· establishes threshold attribute values for safety, operability, supportability, reliability/maintainability/availability, and human systems integration
· establishes a preliminary verification/certification matrix
· establishes the Naval and Industry Design criteria and standards applicable to the system

· refines technology development risks and recommended off ramp options

· evaluates producibility and manufacturing processes
· provides significant input into the development of the acquisition program baseline
· enables cost and schedule refinement

· defines trade space

Entry criteria for the Gate 4 review includes a JROC approved CDD and a service approved CONOPS.  These documents establish the Key Performance Parameters (KPPs) and the Key System Attributes (KSAs) for the system and encompass the highest level of desired operational capabilities.  The application of a disciplined systems engineering process begins the progression of deriving technical requirements to support the SDS.  Lower tier specifications should be included to the lowest level of detail feasible and at a minimum meet the Preliminary Design Review level of detail.

A series of tailored appendices for this document have been developed to provide the level of detail expected for each of the system types expected to be part of this gated process.  These appendices provide the Program Manager a sense of the level of detail required for the technical development of the SDS.  These appendices are provided as guidance and may not be inclusive of every aspect of the numerous programs subject to this process.  As such, each Program Manager must tailor the appendix to support specific program requirements.
a.  Mission Performance/Attribute Derivation
A key building block of a comprehensive and useful SDS document will be traceability of the technical requirements developed from the operational capabilities outlined in the CDD and CONOPS.  This traceability is the result of a disciplined systems engineering process that not only decomposes the operational capabilities into technical requirements, but ensures that all operational capabilities are accounted for with a corresponding set of technical requirements.  The use of DOORS, or a similar relational database, is required and allows the Program Manager to demonstrate the completeness and traceability of the technical specification derivation.
Establishing and maintaining traceability of requirements from the top level Tier 0 (System Specification/CDD) through Tier I (System Specification/SPD), Tier II (Segment Specification), Tier III (Element Specification), Tier IV (Component Specification) to Tier V (Ensemble/Unit Specifications), is necessary to:

· Translate/Amplify CDD

· Incorporate Naval and Industry Standards

· Ensure System Design for Producibility, Operability, and Maintainability.

The Program Manager should be prepared to demonstrate specification threads beginning at the CDD level and decomposed to the lowest level of detail feasible.  The Program Manager should also be able to demonstrate through the specification tree how Naval and Industry Standards and Producibility, Operability, Maintainability, and Supportability requirements have been incorporated into the technical specifications that have been developed.  The Program Manager must also show the interfaces between systems that have been developed as part of the requirement derivation.  
The Program Manager must present a Certification/Verification Matrix that demonstrates the completeness and depth of the system development.  This matrix, tailored by system specific appendices, will demonstrate the systems readiness to go to detail system design.
b.  Naval and Industry Design Criteria
The development of the System Design Specification requires that applicable Naval and Industry design standards be identified and implemented to ensure system performance.  A detailed list of all Naval and industry Design Standards that have been or will be used will be developed and presented.  Tailorable and non-tailorable standards and specifications will be listed.  Utilization and reference of Naval Design standards and tailored Verification/Certification Matrix incorporating Department of Defense Architecture Framework (DODAF) Architecture, Systems Specific Standards, Code of Federal Regulations, Laws, Rules, industry standards (IEEE 45 etc), and generally accepted practices is essential to prove that the preliminary design system being developed is producible, operable, maintainable, and supportable.  A list of sample design criteria, general standards and specifications follows.  This list is not all inclusive and must be further developed by the Program Manager.
· Shock/Vibration

· Survivability/Vulnerability

· Reliability/Maintainability/Availability

· Research and Technology Protection

· Design for Export

· Human Systems Integration (HSI)

· Structure

· Maneuvering & Handling 

· Mass Properties Policy

· Margin Policy

· Information Assurance  (IA)

· Interoperability

· Electromagnetic Interference (EMI)

· Hazards of Electromagnetic Radiation to Ordnance (HERO)

· Statutory & Regulatory Requirements

· Environmental Safety Occupational Health (ESOH) Requirements

· Force Protection Requirements

· National Security Systems (NSS) Supportability – Bandwidth/Quality of Service Requirements

· Open System Architecture Design 

· Naval Enterprise Architecture Standards

· Wartime Reserve Mode (WARM) Requirements

· International Sales Requirements and Constraints

· System Safety

c.  Producibility, Operability, and Maintainability

System Producibility, Operability, Maintainability, and Supportability are in many ways unique to the system being designed and produced.  This section of the guidebook provides an outline of the types of material that is expected to be included in the SDS in support of this section.  Each Program Manager must tailor the content and its associated level of detail provided to ensure that sufficient information that would allow the system design to proceed to system detail design is provided.  Naval TWH will be utilized in association with subsystems (included in the appendices) to leverage resource in technical expertise and experiences for reducing technical/performance risks, as well as managing commonality and interface relationships. Lower level documentation, as applicable, will be utilized to capture the associated subsystem’s Functional Requirements Document (FRD) and user CONOPS.  Additional guidance for this section can be found by conducting an open architecture assessment and in the system specific appendix.  The content of this section relies heavily upon industry support where that support is feasible and appropriate.
The following paragraphs summarize the minimum level of detail to be provided as part of the SDS.

1. Producibility.

The Program Manager will present the strategy and methodology that has been developed to ensure that the system is producible.  Producibility is the relative ease of manufacturing an item or system. This relative ease is governed by the characteristics and features of a design that enables economical fabrication, assembly, inspection, and testing using available manufacturing techniques.  The supporting producibility analysis should include the following topics at a minimum:

a. Identify the Industrial Base that supports the system production, including a review of current industry capacity and workload (time phased) from both an “under contract” perspective and a total (under contract and prospective wins) perspective.

b. Identify what major industrial plant facilities and equipment is required to produce the system, including the National Environmental Policy Act (NEPA)/Executive Order (EO) 12114 requirements.  Identify any new facilities or major facilities improvements that may be required, the associated lead time, and the costs.  Identify any Government furnished plant equipment that is required and its availability.

c. An analysis of industry’s workforce and identification of any critical skills required for product manufacture.  If any critical skill shortages exist, a remedial plan to address the shortfall must be presented.

d. Commonality and Strategic Sourcing– identify opportunities for the use of common systems / equipments / components / software, both domestic and foreign that can be leveraged for this system.  Identify any strategic sourcing opportunities that may exist.  Identify financial and schedule impacts along with associated risk.

e. Identification of Make/Buy decisions that are required during program execution and what factors will determine what the decision will be. Identify all Government Furnished Equipment (GFE)/Government Furnished Information (GFI) and Government Off The Shelf (GOTS)/Commercial Off The Shelf (COTS) that will be provided and its availability.

f. Identify the Assemble and Test Strategy to the level appropriate for this point in the design.  This should include the strategy for modularity and the use of standard interfaces.

g. Identify how Naval Open Systems Architecture Principles will be incorporated into the design.  Provide a software estimate that includes the quantity of new code, versus reuse, versus modified code, with rationale and identify the software tools required.

h. Identify Critical Program Information (CPI) and how technology protection, anti-tamper, and similar measures have been incorporated into the system design for both domestic and foreign end use.

i. Identify if the system will be subject to export and any Design for Export issues that remain to be resolved and the plan for resolution.
j. Identify any Information Assurance (IA) process and certification issues and the plan for resolution.

2. Operability: 

The Program Manager will present the strategy and methodology that has been developed and employed to ensure the system and test equipment are operable.  Operability is the ability to keep a system in a functioning and operating condition. In a computing systems environment with multiple systems this includes the ability of products, systems and business processes to work together to accomplish a common task such as finding and returning availability of inventory for flight.  The following analyses supporting the Operability strategy should be presented:

a. An analysis of Integrated Logistic Support (ILS) strategies and key decisions that must be made regarding the selection of the strategy.  Describe what ILS infrastructure exists to support the system being developed.  Identify what infrastructure needs to be developed, the plan for development, and the associated costs.
b. The expected manning levels to operate the system will be presented.  A distribution identifying the skills and the skill levels required to support the system will be included.
c. Special storage and transportation requirements for the system will be highlighted.
d. Deployment and training cycles will be described if applicable. The impact of these cycles on requirements will be highlighted.
e. Derived Training Requirements and Technical Manuals and the infrastructure required to provide training will be highlighted.
f. Disposal plans for the system will be presented, including the incorporation of disposal methodology based on requirement generation.

3. Maintainability: 

The program manager will present the strategy and methodology that has been developed to support maintainability aspects of the system and test equipment.  Maintainability is the ability to keep the system operable from initial deployment through end-of-life.  It includes activities such as defect correction, configuration management, training, and technology refresh.  The following analyses should be presented:

a. Levels of Depot, Intermediate and Organization maintenance identified and the rationale presented.

b. Describe how Ao has been developed for the system, identifying key components and attributes.

c. Describe any special tooling or facilities that are required to support the proposed maintenance strategy.  Describe any special skills that are required to conduct maintenance and the availability of those skills.

d. Describe how Human Systems Integration (HSI) has been incorporated into the design requirements to ensure accessibility of equipments for repair.

e. Identify training required by all levels of the maintenance structure in order to perform the scheduled maintenance.  Identify all Naval infrastructure required to conduct training classes for organizational maintenance levels.
5.  Studies and Analyses
Several requirements of the SDS are the result of studies and analyses.  Likewise, several of the requirements that have been derived were influenced by trade studies, white papers, Analysis of Alternatives (AoA), and other forms of documentation.  Evaluation of the data contained in these papers, etc, must be done at the appropriate tiers/levels of detail to support the requirements derivation process.   It is expected that the use of these studies, analyses, trade studies, white papers, etc will be referenced in the SDS to provide evidence of traceability, functionality, performance and technology development depth and maturity, as well as identifying costs (concerns/comparison as required), alternate paths, population of the Verification Matrix and risk mitigation plans.  Applicable studies, analyses, white papers, etc. for ship, integrated warfare, combat, and weapon system, C4ISR, air, and land domains will be compared to identify any conflicts or duplication of requirements.
6.  Acquisition/Systems Engineering Applicability 
Most systems are part of, or interface with, or integrate into other systems; therefore, the Systems Engineering (SE) and Systems of Systems SE (SoS SE) approach is a major consideration to the success of a program.

Systems engineering is the overarching process that a program team applies to transition from a stated capability need to an operationally effective and suitable system.  Systems engineering encompasses the application of systems engineering processes across the acquisition life cycle (adapted to each and every phase) and is intended to be the integrating mechanism for balanced solutions addressing capability needs, design considerations and constraints, as well as limitations imposed by technology, budget, and schedule.  The systems engineering processes are applied early in concept definition, and then continuously throughout the total life cycle.  (DoD Acquisition Guidebook and DoD 5000.1 and 5000.2)

System of systems engineering deals with planning, analyzing, organizing, and integrating the capabilities of a mix of existing and new systems into a SoS capability greater than the sum of the capabilities of the constituent parts [DoD, 2004(1)].

A SE approach for each system is done to ensure successful completion of the system, but to ensure that the system is interoperable with other systems, a SOS SE process is necessary. The appendices show the interdependencies of requirements between Ship, Air, C4I, and Land, and Integrated Warfare, Combat, Weapon systems.
7. Summary 
The Department of the Navy (DoN) Requirements and Acquisition Process Improvements detailed in SECNAVNOTE 5000 (FEBRUARY 26, 2008) require a six gate review process to more effectively integrate the Naval requirements and acquisition decision processes and to improve visibility and insight into the development, establishment, and execution of acquisition programs in the Department of the Navy.  The System Design Specification (SDS) is a significant pillar of these improvements that is reviewed and approved at Gate 4.

The SDS defines to a granular level of detail what the Navy is trying to purchase, identifies the standards and tailorable/non-tailorable specifications being used to develop and build the system, updates technological risks and off-ramps and provides confidence that the system can be produced, operated, maintained, and supported to the degree necessary to begin system development and design. 

This Systems Design Specification (SDS) Guidebook is the Programmatic and Engineering Manager’s desk reference for satisfactorily developing a comprehensive SDS document.  The guidebook, along with its system specific appendices, provides a high level look at what is expected to be addressed within the System Design Specification. 
8. Enclosures

(1)  System Design Specification (SDS) Approval Signature Cover Letter
9. Appendices

a. Appendix A:  Ship Specific

Tailored product not physically included with SDS Guidebook

b. Appendix B:  Air Specific

Tailored product not physically included with SDS Guidebook

c. Appendix C:  C4I Specific

Tailored product not physically included with SDS Guidebook

d. Appendix D:  Land Specific
Tailored product not physically included with SDS Guidebook

e. Appendix E:  Integrated Warfare, Combat, Weapon Systems Specific
Tailored product not physically included with SDS Guidebook
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