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The Critical Process Assessment Tools (CPATs) support project officers and project engineers in three ways:  (1) preparing Requests for Proposals (RFPs), (2) preparing the source selection standards (for competitive procurements) or the technical evaluation (Tech Eval) and fact finding (for non-competitive contract actions), and (3) monitoring (maintaining insight into) contract execution after contract award.  The CPATs are applicable to processes that, because of risk, are critical to the execution of the contract.  

This CPAT provides support for system engineering.  Other CPATs provide support in such areas as program management, risk management, logistics, and reliability.  To use the CPATs, you should first review the separate CPAT Overview, then the Program Management and System Engineering CPATs, and then the CPAT(s) in your area(s) of responsibility.  You should then tailor and merge the data from each CPAT to form your inputs to a RFP, prepare standards for a competitive source selection, or frame questions to consider during either Tech Eval/Fact finding or contract execution.  To prepare an RFP, you should start with the Program Management CPAT and then merge in the data developed using this and the other CPATs.  

The following table provides a road map to this CPAT.  It continues on the top of the next page.  In using this CPAT, it is important to note that much of the support is specific to program phases such as Concept Exploration, Program Definition and Risk Reduction, and Engineering and Manufacturing Development.  Thus, several subsequent sections contain subsections corresponding to each program phase.  You should focus on the subsections that most nearly apply to the program phase you are currently planning or executing and skip over the subsections that don’t now apply.

If you want support in the following:�Then do the following:��An overview of the system engineering critical process.�Read either the summary in Section 1.1 or the more detailed Annex 3 and read Section 1.3.  Then refer to the documents listed in Section 1.5��Determine if system engineering is a critical process for your contract.�Read Section 1.2.��Prepare the system engineering inputs for an RFP.�Review Sections 1.1 to 1.6 for background.

Review the RFP preparation steps at the beginning of Section 2.  

To develop the Requirements Document, apply Section 2.1.  

To include system engineering in the Program Work Breakdown Structure (PWBS), apply Section 2.2.  

To develop system engineering objectives for incorporation into the overall RFP Statement of Objectives (SOO), tailor the objectives in the subsection of 2.3 corresponding to the program phase for which you’re preparing.  The tailoring should account for both the latest policy� and the scope of the planned contract.  

To define data deliverables pertinent to system engineering, apply Section 2.4.  

To develop Proposal Preparation Instructions (PPI) pertinent to system engineering (to be included in Section L of the RFP), apply the support in Section 2.5 applicable to the next program phase.  

To prepare system engineering inputs for a Glossary and list of acronyms for incorporation as attachments to RFP Section J, start with Annexes 1 and 2.  

To develop evaluation factors pertinent to system engineering for RFP Section M, apply the subsection of Section 2.6.1 for the upcoming program phase.  ��Prepare system engineering inputs to the source selection standards.�Tailor the standards in the subsection of Section 2.6.2 for the program phase for which you’re preparing.  The tailoring should account for the latest policy for preparing the standards and result in standards consistent with the contents of the RFP, especially the Proposal Preparation Instructions (PPI) in Section L and the evaluation factors and assessment criteria in Section M.  ��Prepare for a non-competitive Technical Evaluation (Tech Eval) and Fact finding.�Consider the questions in the subsection of Section 3.1 for the applicable program phase.  ��Maintain insight into the Contractor’s progress in system engineering after contract award.�Consider the questions in the subsection of Section 3.2 for the current program phase.  ��

1.1  Description of the System Engineering Critical Process
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Organized efforts sponsored by national and international professional and standards organizations are underway to standardize system engineering terminology and processes.  Until the efforts reach a successful conclusion and the results are widely adopted, the interpretation will continue to differ markedly among engineers and engineering organizations.  The terminology used in this CPAT is defined in Annex 1.  The characteristics of the critical development processes that are addressed in this CPAT are discussed in some detail in Annex 3 and summarized in the following discussion which also introduces key terms used in the remainder of the CPAT.  It is recommended that the User who does not have extensive experience or training in system engineering and acquisition management review Annex 3 in lieu of the summary below.  

For the purposes of this CPAT, system engineering is a process that deals with requirements and the efficient synthesis of solutions that satisfy requirements.  Requirements are characteristics that a system or system element must have within a stated environment or set of conditions in order to meet an operational need and comply with Department of Defense (DoD) and Air Force decisions, policy, and practices and with public law.  It is sometimes useful to distinguish between operational requirements, on the one hand, and program technical requirements, on the other hand.  Operational requirements form the foundation for defense acquisition programs.  They are the capabilities or characteristics that a system must have to accomplish tasks for a military mission.  Within the Air Force, the operational requirements for an acquisition program are usually first documented in a Mission Need Statement (MNS) and then later in an Operational Requirements Document and Requirements Correlation Matrix (ORD/RCM).� 

Program technical requirements include the operational requirements documented in the MNS or ORD/RCM, translated as necessary to be verifiable and to reflect program decisions made by the appropriate Government authorities.  It is useful to further divide program technical requirements into functional requirements and performance requirements.  A functional requirement is a task that must be accomplished to satisfy an operational need; a performance requirement is the extent to which the corresponding function must be executed, i.e., it is a functional requirement stated in such terms as range, coverage, timeliness, or readiness.  For all but very simple systems, experience shows that the technical requirements can be developed more efficiently and completely by first defining the tasks, i.e., the functional requirements, that the acquisition program and corresponding system must complete to satisfy the need before defining the extent to which they must be satisfied, i.e., the performance requirements.  Program technical requirements also include the constraints imposed by the operating environment (such as the threat and meteorological conditions) and interfaces with other systems or facilities.  Other technical requirements are derived from applicable DoD and DoD-Component practices and policies and public law.  

System engineering process characteristics and activities.  For the purposes of this CPAT, system engineering will be viewed as a process characterized by the following activities:  (1) requirements analysis, (2) functional analysis/allocation, (3) synthesis, (4) system analysis and control, (5) the verification of compliance with the requirements, and (6) the development of balanced plans covering the life cycle of the system.  Each of these six activities is discussed in the following paragraphs.  

Requirements Analysis.  The system engineering process starts by analyzing the requirements, first, in support of the operators and users (the customers of the acquisition process) in the activities that lead to the MNS and ORD/RCM and, second, to understand the customer needs and define the functional and performance requirements and constraints that form the program technical requirements.  Experience has shown that thoroughness is a key attribute of requirements analysis.  Requirements that are missed during requirements analysis either require costly redesign or lead to inefficiencies that significantly increase the cost over the remaining life cycle.  A key step to help ensure the thoroughness of the requirements analysis is to systematically consider the functions or tasks that must be performed by a program.  These include the eight primary functions that every acquisition program must perform as summarized in the following graphic.  

development �, verification �, manufacturing �, deployment �,

training�, operations �, support �, and disposal �.  



Thus, the top- or system-level functional requirements for the program are defined by stating and linking the eight primary system functions in the way that they apply to the operational need.  For each top-level function, verifiable performance requirements that state the extent to which the function shall be executed should then be developed.  

Another key step to ensuring thoroughness is the definition of the environments in which the system will have to operate and interfaces with other systems and facilities.  As noted earlier, the operating environments include the threat and meteorological conditions.  The threat is usually documented by the intelligence community in a system threat assessment based on a description of the system concept provided by the acquisition community.  Meteorological conditions are usually documented on space programs with support from the Acquisition Meteorology Branch, SMC/AXEW.  The interfaces with other systems or facilities are usually defined with support from the responsible Government office or agency.  For space programs, the interfaces include those between the launch system and satellites, between space hardware and the facilities at the launch site, and between ground communications and control hardware, on the one hand, and the facilities in which they will reside, on the other hand.  

When the top-level program functional and performance requirements become mature, they should be formalized to form the functional baseline which should be approved and controlled thereafter by the Government.  The functional baseline includes each top-level contract requirement and its corresponding method for verification.  The methods for verification are test, demonstration, inspection, analysis, and, in some cases, special methods.  The functional baseline is usually documented in a system specification or equivalent requirements document.  

Functional Analysis and Allocation.  Experience has further shown that to thoroughly define the performance requirements, the top tier functional requirements should be decomposed by the Contractors to the point that the resulting sub-functions can ultimately be related to a hierarchical arrangement of the products, processes, and personnel (manpower and skill levels) required to satisfy the functional baseline.  For the purposes of this CPAT, this hierarchical arrangement is called the physical hierarchy.  The decomposition of functional requirements provides a framework for allocating the top-tier performance requirements to the elements of the physical hierarchy in a way that highlights performance requirements that may been omitted.  Also, analysis of the interfaces between the functions at the top level and between sub-functions at each lower level may surface additional requirements that would otherwise be missed.  Thus, functional analysis and allocation must be conducted iteratively with requirements analysis.  The result of functional analysis and allocation is called the functional architecture.  It should be controlled by the Contractor until or unless the Government chooses to take control.  

Synthesis.  For the functional analysis and allocation described in the preceding paragraph to be completed, it must be carried out iteratively with the definition of a physical solution.  This should start with the definition and comparative analysis of alternative concepts.  The definition of each concept should include a physical hierarchy that decomposes the physical system to the point that each element can be mapped uniquely to an Integrated Product Team or subcontractor responsible for its design and development.  The performance requirements developed in the activities discussed previously should be allocated to the elements of the physical hierarchy.  Interface constraints and requirements between the elements of the physical hierarchy should also be developed to complete the definition of the design requirements for each Integrated Product Team (IPT) and subcontractor Team.  The allocated requirements and constraints for each element of the physical hierarchy and their corresponding methods for verification, when formally documented and approved, form the allocated baseline.  It is usually documented in development specifications or equivalent requirements documents.  It should be controlled and maintained by the Contractor until and unless the Government chooses to take control.  In completing the design, each design Team should trade the available alternatives and choose the design approach that best balances performance (including the performance margin necessary offset uncertainties in the design process), cost, schedule, and risk. The alternatives considered should include the use or reuse of Commercial-Off-The-Shelf and Non-Developmental Items when applicable.  The completed design and the methods for its verification, when approved, form the design baseline.  The design baseline documents the requirements for manufacturing hardware, coding software, preparing training programs and support plans, and the like that are necessary to verify that the contract requirements have been met and that the system development is complete.  The design baseline is usually documented in product specifications, drawings, manufacturing instructions, training requirements, or equivalent requirements documents.  The Contractor should control and maintain the design baseline unless and until the Government chooses to take control.  

After the design, refined as necessary, has been verified to comply with all program requirements, the resulting documentation defining the hardware, software, and processes and their methods for verification, when approved, forms the product baseline.  The documentation usually takes the form of updated product specifications, drawings, software code, assembly instructions, test plans and procedures, training programs, operating procedures, spare parts provisioning plans, requirements for support equipment that is in the Government inventory, and the like.  After its approval, the Government may choose to take control of the product baseline for the system or for selected elements such as those that the Government may plan to directly support or reprocure.  Until and unless the Government takes control, the Contractor should control the product baseline.  

System Analysis & Control.  All other system engineering activities should evidence several overarching characteristics.  First, it is usually necessary to objectively trade-off a reasonable range of alternatives for derived requirements, functional architectures, concepts and the corresponding physical hierarchies, requirements allocations, and detailed designs.  Based on the results, the Contractor should then select the alternative that best balances performance, cost, schedule, and risk.  The adjective “objective” as used to modify trade-off here means that, to the extent practical, objective assessments (rather than, for example, subjectively developed relative rankings) of overall system performance, cost, schedule, and risk should be the basis for the selection of each preferred alternative.  To ensure such overall objectivity, each tradeoff by individual Teams should be monitored by the Contractor to ensure that not only the Team’s products are balanced but that the overall program also remains balanced as well.  Otherwise, experience shows that each Team is likely to become “stove-piped,” i.e., focused on it’s own products to the point that the overall system becomes unbalanced.  When the Contractor detects that the system is becoming unbalanced, it may be necessary to reiterate some or all of the steps that led to the requirements for each design Team. 

As the solution evolves, its performance should be assessed against the performance requirements.  In addition, as the solution evolves, the program risks should be managed.  Also, the approved baselines and interface design constraints should be controlled to ensure that changes are not made until the impacts have been assessed and that all responsible design Teams are directed to accommodate the changes.  To provide the basis for controlling changes, a decision data base should be developed and maintained to archive all requirements, architectures, the physical hierarchy, requirements allocations, and design solutions and the objective basis for both their initial selection and for all subsequent changes.  

Finally, the system engineering effort should be managed as discussed in the Program Management (PM) CPAT, Section 1.1, including the preparation of the system engineering entries in the Integrated Master Plan (IMP) and corresponding Integrated Master Schedule (IMS).  Many of the Events addressed in the IMP focus on system engineering activities – see the discussion on Events in Section 2.5 of the PM CPAT and the definitions of the Events in Annex 1 of either the PM or this CPAT.  For example, the Event called Allocated (design-to) Baseline Completion, as the name implies, focuses on an assessment of the allocated baseline.  As a key part of organizing the system engineering effort, the Contractor should ensure the integration of all technical personnel including, but not limited to, requirements analysts, system analysts, designers, specialty engineers, and testers in both defining requirements and developing the solution.  The other management characteristics apply to system engineering as described in the PM CPAT.  

Verify Compliance with Requirements.  The design process leads to verification that the design meets all contract requirements and that the resulting products satisfy the military need.  Verification of a major new system, system upgrade, or system element usually involves two steps: (1) Developmental Test & Evaluation (DT&E) conducted by the Contractor and (2) Initial Operational Test & Evaluation (IOT&E) conducted by either the Air Force Operational Test and Evaluation Center (AFOTEC) or by the operating command.  Verification during DT&E is conducted according to the method established for each requirement in the functional, allocated, and design baselines.  In most development programs, the next step is IOT&E during which the hardware, software, training programs, operational procedures, support equipment, spare parts provisions, and the like are all tested in operational scenarios.  After each iteration of the verification activities, the deficiencies identified in the solution should be corrected by the Contractor leading to the product baseline discussed above under synthesis.  

Develop & Maintain Balanced Life Cycle Plans.  The design process also leads to the development of plans for verification, manufacturing, training, deployment, operations, support, and disposal over the remaining life cycle that are balanced with respect to performance, cost, schedule, and risk.  As the life cycle plans evolve, it may be necessary to iterate part of all of the synthesis activities to maintain the overall balance between performance, cost, schedule, and risk.  

Summary of the system engineering characteristics.  The characteristics of an adequate system engineering process and their iterative relationships are summarized in the graphic at the top of the next page.  

�



System engineering across the life cycle phases.  Most acquisition programs are divided into phases separated by major decision points called milestones as defined for major acquisition programs in DoD 5000.2-R.  The nominal phases defined in DoD 5000.2-R are Concept Exploration or Phase 0, Program Definition and Risk Reduction (formerly called DEM/VAL) or Phase I, Engineering and Manufacturing Development (EMD) or Phase II, and Production, Deployment, and Operational Support or Phase III.  The characteristics described in the previous paragraphs should be evident across all phases, but the level of activity required to achieve each of the characteristics usually varies from phase to phase.  For example, during Phases 0 and I, emphasis should be placed on requirements analysis to ensure the accuracy and thoroughness of the top-tier program requirements (while giving adequate attention to the other characteristics to ensure that a solution exists that can be affordably implemented to satisfy the requirements at acceptable risk).  Typically, the process summarized in the graphic just above is recursively applied at least once each in Phase I and II -- and may be applied many more times to develop a balanced, compliant solution that is affordable at acceptable risk.  As another example, near the end of EMD or Phase II, emphasis should be placed on verifying that the solution meets all requirements, but the system engineering process should be iterated to the extent necessary to keep the requirements and solution balanced if any changes become necessary.  Thus, while the characteristics discussed earlier should be in evidence in the Contractors’ system engineering process over the life cycle, the Government’s objectives for the critical system engineering process, which are presented in Section 2.3 of this CPAT, do vary from one program phase to another.  As a result, Section 2.3 is divided into subsections corresponding closely to the nominal phases defined in DoD 5000.2-R.  Objectives are provided in Sections 2.3.1 through 2.3.3 for Phases 0, I, and II.  Because many programs contract separately for the production, deployment and early operational support, on the one hand, and subsequent long-term support and services, on the other hand, those activities from phase III are further subdivided in Section 2.3.4 and 2.3.5.  Finally, the Government’s system engineering objectives for demilitarization and disposal at the end of the system life are presented in Section 2.3.6.  You, the CPAT User, should tailor the objectives in the subsection(s) of 2.3 for the nominal program phase (or phases) that most closely correspond to your current activity and skip over the other subsections.  

Since the objectives vary from program phase to program phase, much of the other support in this CPAT is broken out by program phase as summarized in the following table.  

Support�Location of support in this CPAT��Preparation of Section L�In Section 2.5 which is partly broken out by program phase��Preparation of the evaluation factors for award that go in Section M�In Section 2.6.1 which is divided into subsections corresponding closely to the program phases in the same way as Section 2.3��Preparation of the Evaluation Standards�In Section 2.6.2 which is divided into subsections corresponding closely to the program phases��Preparation for Tech Eval and fact finding�In Section 3.1 which is divided into subsections corresponding closely to the program phases ��Preparation for review of the Contractor’s progress after contract award�In Section 3.2 which is divided into subsections corresponding closely to the program phases.  In addition, the review questions for EMD are correlated to the varying areas of emphasis over that phase. ��

In each Section called out in the right hand column of the above table, you should tailor the support that is given for the nominal program phase (or phases) that is most applicable to your current activity and skip over the support for the other phases.  In addition, four of the activities discussed here are also addressed as separate critical processes in other CPATs: 

Activity�CPAT to see for more detail��Risk management�Risk Management CPAT��Baseline and Interface Control�Program Management CPAT for top-level change control and Configuration Management CPAT for detailed treatment��System engineering management�Program Management CPAT��Verification�Test and Evaluation CPAT for detailed treatment of T&E��

1.2  Contribution to Mission Success

�tc "1.2  Contribution to Mission Success" \l 2�

System engineering is a critical process for all but the most trivial programs.  Unless the Contractors have disciplined, comprehensive developmental processes having the characteristics addressed in this CPAT, 

the requirements will not be fully defined and allocated; 

the solution will not be balanced with respect to performance, cost, schedule, and risk; and 

the solution performance will not be assessed at key events against the program requirements and objectives including cost so that it can be corrected at minimum cost and schedule impact.  



As a minimum, the resulting cost and schedule impacts would require that the program be restructured; in the worst case, the program could be terminated.  The potential impacts of incomplete requirements or requirements that are not fully and correctly allocated and traceable to the system elements can perhaps be best understood by the examples in the following paragraphs.  

First, consider the failure of a system component to meet one its allocated requirements during component-level developmental testing.  Until the requirement that was not met is traced to the top level system requirements from which it was allocated, it cannot be determined if the shortfall in element performance (1) will cause a shortfall in required system performance, (2) reduces the margin available to meet a system requirement, or (3) relates to a goal that is desired but not essential.  If the allocation is not archived so that it is readily retrievable and traceable to the top level, then it will be necessary to redo the requirements allocation to the point that the basis for the element requirement can be understood before an informed decision can be made on what to do about the failure.  In the meantime, a standing army of Contractor and Government personnel must often march in place (while explaining the problem to higher headquarters and external review teams) until the issue is resolved.  

Second, consider the failure of the system to meet a key requirement during system-level developmental testing.  Since the elements that make up the system have previously met their allocated requirements during verification at the component and subsystem levels, the allocations must be incomplete or incorrect.  At that point, it will usually be necessary to first correct the requirement allocations and then redesign and retest the affected system elements.  Those steps will usually be costly and time consuming (the standing army continues to stand).  

Third, consider a system that does not meet the military requirements during operational test and evaluation in the field or on orbit.  Since compliance with the contractual requirements has already been demonstrated during developmental testing, it will usually be necessary to first correct the requirements that were levied on the Contractor, update the allocations, and then redesign and retest the affected system elements.  

Finally, incomplete requirements for, say, manufacturing, deployment, support, or disposal can lead to either a requirements update and redesign during later phases or to inefficiencies that increase the cost of performing those functions during the remaining life cycle.  

In summary, system engineering is likely to be critical when (1) a new military need arises or (2) the requirements allocations or design for an existing or evolving system must be changed because of (a) obsolescence of a part, component, or process (not unusual during production of a satellite or launch vehicle); (b) a change in the military need or threat; (c) a deficiency in operations, support, or training is identified; (d) the system life must be extended; (e) a change in the law occurs; or (f) an unsafe condition is detected.

1.3  Relationship to other technical tasks
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In most programs, the critical system engineering process usually has a relationship with all the other processes and disciplines.  For simplicity of discussion, the relationships are grouped here into five areas: (1) program management, (2) operational need/requirements evolution, (3) threat assessment, (4) external interfaces (interfaces with other systems), (5) test and evaluation, and (6) other technical disciplines and specialties.  These will be discussed in the order listed.  

Program management.  As described in Section 1.3 of the Program Management CPAT, system engineering has a critical relationship with program management as illustrated in the graphic just below.  



�



The functions of risk management, configuration management, and performance evaluation shown in the center of the graphic provide good examples of how the program management and system engineering processes interact.  The system engineering process should provide technical data and analyses to support decisions by the program management process.  As examples, system engineering should identify and assess the potential impacts of risks, assess the impact of proposed changes, and identify potential shortfalls in system performance.  On the basis of such data, the program management process should make decisions regarding risk mitigation, implementation of changes, and corrective actions.  In most cases, system engineering will have a role in implementing the decisions.  

As further links to the program management process, the top-level and allocated performance requirements that come out the system engineering process provide the basis for all the integration and verification activities and most of the reviews on the program including the SMC Mission Readiness Review (MRR) process that often includes an Independent Readiness Review (IRR).�  

Operational need/requirements evolution.  As discussed in Section 1.1 of this CPAT, the operational need that is the foundation of all defense acquisition programs is usually defined by the operational command having mission responsibility with support from developmental planning offices or system program offices (SPOs).  That support usually includes defining the alternative technologies and solutions and their corresponding performance, cost, schedule, and risk that are available to satisfy a need – all products of early applications of the system engineering process.  Moreover, DoD 5000.2-R states that “The requirements shall be refined  at successive milestone decision points, as a consequence of cost-schedule-performance trade-offs during each phase of the acquisition process.”  In other words, the requirements should be evolved based on the results of the recursive, iterative application of the system engineering process to the operational need.  

Threat assessment.  The operation of any military system is constrained by enemy actions and counter actions that characterize the combat (threat) environment for the system.  For DoD acquisition programs, the threat environment is documented by the technical intelligence community in a system threat assessment report.�  Because potential enemy counter actions will be based on the characteristics of the system solution, the intelligence community needs a description of the solution that flows out of the system engineering process described in Section 1.1 of this CPAT.  The system threat assessment report usually defines existing, evolving, and potential reactive threats and the enemy doctrine for applying those systems.  As part of requirements analysis and allocation, the system engineering process should translate that data into a technical definition of the realistic range of constraining threat environments that the design must accommodate.  This may, in turn, lead to a refinement in the design solution which may, in turn, lead to an update in the threat or translation of the threat into design constraints.  This is one of the many ways in which the system engineering process is recursive and iterative as described earlier in Section 1.1.  

External interfaces.  The operation of any system is constrained by other systems and facilities with which the system must interface.  During requirements analysis, both the physical interfaces (e.g., mechanical attachment of a satellite to the launch vehicle) and functional interfaces (e.g. data link between a satellite and ground system) as well as interoperability requirements with other systems (such as with the Air Force Satellite Control Network) should all be addressed.  If the other systems or facilities are still in development, it is recommended that you also establish a close relationship with the responsible system engineers and architects.  If the other systems or facilities are already developed, your program will need access to up-to-date design data, operational procedures, and Concept of Operations (CONOPS) to establish the interface constraints.  

Test and evaluation.  Test and evaluation (T&E) is a significant element of the overall approach to verification as described in the T&E CPAT.  The relationship of system engineering to T&E is established in part by the verification method (test, demonstration, inspection, analysis, and, perhaps, special methods) that is established by the system engineering process as part of the functional, allocated, design, and product baselines discussed earlier in Section 1.1.  In addition, the system engineering process should address any lack of compliance found by the T&E process.  The resolution of a compliance issue discovered during test and evaluation could involve a change in allocated requirements, design, or life cycle plans.

Other technical disciplines and specialties.  System engineering should integrate the activities of all other disciplines or specialties that are required to analyze, allocate, balance, control, and verify the requirements for the program.  For space programs, the other disciplines typically include civil engineering; configuration management; cost engineering; electromagnetic compatibility; environmental impact analysis; human factors; maintainability; parts, materials, and processes; producibility; quality assurance; reliability; safety; security; software; supportability; survivability; test; and transportability among others.  The specialists in these areas bring a knowledge of the other critical processes as well as an understanding of the DoD policies and practices that should be reflected in the program requirements and design.  As examples, maintainability specialists employ the maintainability process to determine the detailed timelines and procedures for individual maintenance actions and reliability specialists apply the reliability process to allocate the top-level reliability requirements to the elements of the physical hierarchy.  

As often practiced, the system engineering teams do not include all of the specialties listed above nor do they encompass the design teams.  Instead, system engineering is the process in which the system engineers, the specialists, and the designers participate concurrently in the derivation and allocation of the requirements, the design of a solution satisfying the requirements, and the verification that the requirements can be or, later, have been met.  

1.4  Definitions
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See Annex 1 for a glossary of system engineering and related terms used in this CPAT.  

See Annex 2 for a list of Acronyms.

It is recommended that a glossary and list of acronyms be included in the Request for Proposal (RFP) that defines system engineering and other terms used in the Statement of Objectives (SOO), Section L, and other sections of the RFP.  It is suggested that the glossary and list of acronyms be prepared by extracting terms used in the RFP from Annexes 1 and 2.  In preparing the glossary, you should remember to include any specialized terms that are used in the glossary to define other terms.  If permitted by current policy,� it is recommended that the glossary and list of acronyms be included in the model contract in the RFP as attachments listed in Section J.  

1.5  Applicable Documents
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Document�Discussion �Source��DoD Directive 5000.1, Defense Acquisition, March 15, 1996�Describes broad management principles applicable to all DoD acquisition programs.  Also describes DoD’s integrated Acquisition Management System, Requirements Generation System, and Biennial Planning, Programming, and Budgeting System (BPPBS).�  System engineering has a role in all three.�The Reference Library in the DAD,� the SMC library, or The Aerospace Corporation library.��DoD 5000.2-R, Defense Acquisition Management Policies and Procedures, 23 March 1998. �See Part 4, Section 4.3, Systems Engineering.  System engineering also has a role in many of the activities covered in Part 2 and in Part 3.  See especially Section 2.2, Intelligence Support, and 2.3, Requirements Evolution, and Sections 3.3 to 3.5.  �The Reference Library in the DAD, the SMC library, or The Aerospace Corporation library.  ��AFPD 10-6, Mission Needs and Operation Requirements.

AFI 10-601, Mission Needs and Operation Requirements Guidance and Procedures.�These two documents define the Air Force Requirements Generation System which is responsible for defining and validating the operational need and operational requirements within the Air Force.  The system engineering process supports the Requirements Generation System and uses the requirements from that system as the starting point for the other elements of the process.�The Reference Library in the DAD, the SMC library, or The Aerospace Corporation library.  ��Draft MIL-STD-499B, Systems Engineering

Draft MIL-HDBK-499-3, Systems Engineering/ Configuration Management Life Cycle Application

Draft Systems Engineering Process Guide�- The three references listed in the first column contain the most comprehensive definition of a system engineering process for defense acquisition programs currently available.  They will not, however, be issued as originally drafted.  Instead, they may be replaced with AFMC Policy Directives, AFMC Instructions, or SMC Instructions or Handbooks..  

- You can find the sections of the draft MIL-HDBK-499-3 applicable to your current activities by first reviewing the flow on pages 17 through 29 of the Handbook.  Each step in the flow has an alphanumeric code.  The letter at the beginning of the code identifies an appendix and the number identifies a section of the appendix that describes the activities that should be conducted as part of the corresponding step.�SMC/AXE.��EIA/IS-632, Systems Engineering�An industry standard that captures much of the draft MIL-STD-499B listed just above.  �Available from Global Engineering Documents, 1-800-854-7179.  The cost in mid 1995 was $60 per copy.  ��IEEE Trial Standard 1220, Standard for Application and Management of the Systems Engineering Process�Another industry standard.  �Available from the IEEE.  ��MIL-STD-498, Software Development and Documentation�This MIL-STD addresses many of the elements of system engineering as they apply to software and computer system solutions.  It replaced DoD-STD-2167A (and others) as the basic standard for software development in DoD.  Though approved subsequent to the start of MIL-SPECs and STDs reform, the Milestone Decision Authority (MDA) must still approve its use on a specific contract.�SMC library or The Aerospace Corporation library.  Also, the MIL-STD is available electronically.  Contact SMC/AXE for additional information.  ��

Also, see Section 1.5 of the Program Management CPAT for references related to Integrated Product and Process Development (IPPD) and preparation of Requests for Proposals (RFPs).  

1.6  Additional Support  
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Contact SMC/AXE at (310) 363-3093 for additional support and the latest policy on system engineering.

�Section 2.  RFP Support�tc "2.  RFP Support" \l 1�



The previous section provided an introduction to the system engineering process for defense acquisition programs.  This section provides specific support to project officers and project engineers in preparing Requests for Proposals (RFPs) as summarized in the following table.�  

RFP Element�System Engineering Project Officer & Project Engineer role�Section below where support is given��System Performance Specification, Interface Requirements Specification(s), or other requirements and constraints document(s) such as a System Requirements Document�- Prepare or make inputs to the document(s) for review within the SPO, with the Operator/Users, and perhaps others; 

Or 

- Review the document(s) developed in a previous phase for applicability to the next phase and update it as appropriate.  �2.1��Program Work Breakdown Structure (PWBS) entry�Recommend a PWBS entry for system engineering or coordinate on a PWBS prepared by another SPO element such as the Program Control shop�2.2��Statement of Objectives (SOO)�Recommend system engineering objectives for inclusion in the RFP SOO�Subsection(s) of 2.3 that corresponds to your current activity.��Data Deliverables �Recommend system engineering data requirements to be included in the RFP �2.4��Proposal Preparation Instructions (PPI) in Section L�Recommend instructions pertinent to system engineering to be added to the PPI�2.5.  Some support is by program phase.  ��Evaluation Factors for Award, Section M�Recommend system engineering Evaluation Areas and Factors�Subsection(s) of 2.6.1 that corresponds to your current activity.��Glossary of terms and List of Acronyms used in the RFP, to be included as an attachment listed in Section J or in some other way�Identify system engineering terms to be included in the Glossary and List of Acronyms �Annex 1 and Annex 2��

In the case of competitive procurements, the Government also prepares Standards to guide the Technical Evaluation (Tech Eval) during the source selection process.  Support to the project officer and project engineer in preparing system engineering inputs to the Standards is given in Section 2.6.2 of this CPAT – see the subsection(s) that correspond to your current activity.  

For non-competitive procurements, support for preparing for the Technical Evaluation and fact finding is provided below by nominal program phase in the subsections of Section 3.1.  Finally, support for participating in or reviewing Contractor activities after contract award is provided later in the subsections of Section 3.2.  

2.1  System Performance Specification or Other Requirements Document(s)  
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The system specification or other requirements document(s) included in an RFP define the minimum contractual requirements (thresholds) that the Contractor’s solution must meet unless changed by Government action.  It may also define objectives (goals) or desired levels of performance beyond the minimum contract requirements.  The range between a minimum requirement and an objective for a performance parameter establishes the trade-off space for that parameter.  

The requirements document(s) for most programs should capture and integrate the following:  

( functional requirements corresponding to the eight primary system functions that each program must execute,

( performance requirements that define the extent to which each function must be executed, 

( interface and other design constraints based on the planned testing, training, storage and deployment (transportation), operational, support, and disposal environments.  



The functional and performance requirements and the constraints should capture the following:  

( operational requirements and objectives translated as necessary into verifiable technical requirements and objectives reflecting decisions by appropriate Government decision makers including the milestone decision authority (MDA), 

( the threat environment in which the system will have to operate, 

( design-to-cost and life cycle cost objectives, goals, constraints, or requirements and

( DoD, Air Force, and SMC policy and practices and public law applied to the work on the contract.  



The sources of information that you, the CPAT User, can use to develop the specification(s) or other requirements document(s) are summarized in the following table.  

Require-ments�Source�Comment�Relationship to Requirements Document(s)��Functional�See the definitions of each of the eight primary system functions in Annex 1.�- You should state and link the eight primary system functions as they apply to the operational need or include an objective or requirement in the RFP for the Contractor(s) to do so.  

- You should develop (or have the Contractor develop) the performance requirements that state the extent to which each function is to be performed.  They are then completed by the iterative requirements analysis and functional analysis/allocation and synthesis to form the functional baseline.  �The requirements document(s) should reflect the eight primary system functions as they apply to the operational need.  In some cases, this may be accomplished simply by including a section for the corresponding performance requirements, .e.g., a section on training requirements that will contain the performance requirements for training that are derived from the operational need and from DoD policy and Air Force practice as well as those that will be derived during requirements analysis and functional analysis/allocation.  ��Operational�Early in the program:  Mission Need Statement (MNS). 



Later: Operational Requirements Document (ORD) and the associated Requirements Correlation Matrix (RCM)�- The MNS is usually prepared prior to Milestone 0 and the ORD/RCM is usually prepared prior to Milestone 1 and updated if necessary for succeeding Milestones.  Both documents are prepared by the Operator, with support from the SMC SPO or SPO cadre.  

- The SMC SPO or SPO cadre should work with the Operator to ensure that the requirements are complete to include interoperability and personnel constraints to prevent later requirements changes that could drive the program cost and schedule.  

( AFPD 10-6 and AFI 10-601 guide the preparation of the MNS and ORD/RCM for Air Force programs (see Section 1.5 above).  �- All operational needs or requirements and objectives in the MNS or ORD/RCM, including interoperability requirements, that the program decision makers decide are to be addressed by the program should be included, directly or by reference, in the requirements document. 

- The difference between the minimum requirements (thresholds) and objectives represents trade space in which the benefits of additional performance can be compared to the expected cost, schedule, and risk impacts.  

- Objectives should be replaced with minimum requirements.  The Contractors can be required to perform cost-benefit trades to support the selection in the range between the minimum (threshold) and the objective (goal).  

- The MNS or ORD/RCM should be translated into verifiable technical requirements and constraints in a formal document or specification that documents the functional baseline prior to the start of preliminary design early in the EMD or equivalent phase.  

- The operational requirements should usually be included in the requirements document in sections on the system capability and design constraints.��Threat�Early in the program:  Generic threat definition approved by the Defense Intelligence Agency (DIA) and perhaps summarized or referenced in the MNS.  







Later: the system threat assessment report prepared by the Intelligence Community.  �- The MNS and early analyses and concept studies must usually use generic threat data to define the environment within which the system will have to operate.  

- The Intelligence Community usually prepares and validates the system threat assessment specific to the evolving system for Milestone I and updates it as necessary for succeeding Milestones.  Note:  Preparation and validation of the system threat assessment usually takes a year or more, especially for ACAT I programs for which it must be validated by the Defense Intelligence Agency (DIA).  �- Threats and threat environments that the program decision makers decide are to be addressed by the program should be included, directly or by reference, in the requirements document.

- The source documents usually describe current, projected, or responsive threat systems that could operate against the system along with some data on potential enemy doctrine for employing the threats.  To define the threat in a way that designers can respond, it is usually necessary to first postulate scenarios that define how the threat described in the source documents could affect the system to be developed, upgraded, or modified.  Based on the scenarios, threat parameters such as timelines and frequency of occurrence for threat activity, range from the threat to the system, and the like should be translated into verifiable technical requirements and constraints in a formal document or specification prior to the start of preliminary design early in the EMD or equivalent phase. Such parameters must be chosen with care: if too lax, the operational utility may be comprised; if too stringent, the program may be unaffordable or too risky.  The Contractors can be required to perform cost-benefit trades to support the selection of the contractual threat requirements to be included in the functional baseline.  

- The threat-related requirements should be included in the requirements document in sections on the system capability, security, survivability, environment, or design constraints as appropriate or in an equivalent classified annex.  ��Interface constraints�— The constraints imposed on your system by existing systems, equipment, or facilities is defined in up-to-date design descriptions (drawings, code documentation, etc.) for the existing elements.  

— The constraints imposed by systems planned or under development must be defined and documented as mutually compatible for both your system and the interfacing system.  

Note:  The constraints internal to the system should be defined and managed by the Contractor.�- For interface constraints, contact the Government agency responsible for engineering for the interfacing system.   



Note: an Interface Control Working Group (ICWG) or equivalent supported by the Contractor and external agencies is often used to develop and coordinate interface constraints and requirements.  The Contractors should also have a process in place to manage internal interfaces.�_ The requirements document should either define the constraints or list compliance documents that do.  If verifiable interface constraints to which the designers can respond are not available, the interfacing systems and facilities can be described in the initial requirements document(s).  The Contractors can then be required to develop formal, verifiable constraints as part of the recommended functional baseline.  

- Most System Specification formats have a subsection explicitly for external interface requirements.  When the interface constraints are extensive, they can be defined in Interface Requirements Specifications (IRSs) or in terms of an interface design in Interface Control Documents or Drawings (ICDs).  ��Cost constraints�Cost analysis or estimate for a design solution that can meet the program requirements.  �- The cost constraint should be consistent with program budgetary and other affordability constraints or goals.  

- Design-to-cost and life cycle constraints or goals are most applicable to program phases prior to production.  �- Since the cost reflects the design solution rather than the requirements, it will usually be logical for the Contractors to propose a level for the constraint as part of the recommended functional baseline.

- Cost requirements can be included under design constraints in the requirements document.  

- If all the operational items to be delivered are under fixed-price type contract line items, the requirements document need not address the constraint.  ��Other design constraints�— Contact the appropriate staff offices in SMC for support in defining meteorological and other environmental constraints and the appropriate specialists in The Aerospace Corporation to incorporate design constraints that reflect SMC lessons learned. �- The constraints should be defined with the support of the relevant specialists.  For example, meteorologists should help define weather constraints.  �- The constraining environment and lessons learned should be defined in the requirements document in performance terms (“what,” not “how-to”).  

- The other design constraints may include design and test margins such as those in MIL-STD-1540C or computer throughput and memory margins to facilitate future growth.  

- If verifiable constraints to which the designers can respond are not available, the constraints can be described in general terms in the initial requirements document(s).  The Contractors can then be required to develop formal, verifiable constraints as part of the recommended functional baseline.  ��DoD, AF, and SMC policy and practices and the law�DoD 5000.2-R and other DoD and Air Force policy guidance.  Contact the staff offices in SMC/AX for the latest policy to be reflected in requirements documents and other RFP sections.  �- In the past, policies specific to space systems in such areas as test; mission readiness review; parts, materials, and processes; and the like were described in SMC Regulations (which included Commander’s Policies) and supporting Instructions and Pamphlets.  Current Air Force Policy is to replace Center level policies as HQ AFMC or higher level policies.  As a result, these policies may be recast as “Best Practices” or the equivalent.   �- The requirements document should include requirements applicable to the eight primary system functions that are derived from policy and practices or the law and stated in performance terms (“what,” not “how-to”).  

- If verifiable requirements to which the designers can respond are not available, they can be described general terms in the initial requirements document(s).  The Contractors can then be required to develop formal, verifiable requirements and constraints as part of the recommended functional baseline.

- Many such requirements go in sections corresponding to the category.  As an example, for the training function, requirements implementing policy or practices should go in the section on training requirements.  Other policy, regulatory, or legal requirements may go under design and construction constraints.  ��

Other CPATs support the development of the subsections of requirements documents associated with other critical processes such as reliability, EMI/EMC, etc.  

Requirements documents are best prepared in an Integrated Product and Process Development (IPPD) framework� using a multi-disciplinary effort (including specialists such as those listed under “Other technical disciplines and specialties” in Section 1.3 above).  You can format the basic requirements that your system is to meet according to the Data Item Description (DID) DI-IPSC-81431, System/Subsystem Specification (SSS).�  Alternatively, you may chose a less rigid format such as a Functional, System, or Technical Requirements Document (FRD, SRD, or TRD) to state the requirements in the RFP and require that the prime Contractor(s) draft a system specification in accordance with the Contract Data Requirements List (CDRL) which specifies the DID tailored to the procurement (see Section 2.4 below).  

The interface requirements may be captured in the basic requirements document – the DID listed earlier identifies specific subsections for interface requirements -- or in one or more other documents that are listed for compliance in the basic document.  If placed in a separate document, the interface requirements can be formatted according to DIDs such as DI-IPSC-81434, Interface Requirements Specification, or the Government may chose a less rigid format and require that the prime Contractor(s) draft an interface specification in accordance with a tailored DID and submit it for Government approval.  In either case, the design details for the interfaces are usually documented and controlled using interface control drawings or documents (ICDs).

Requirements document(s) for phases prior to EMD.  If you are preparing for program phases prior to EMD (or the equivalent), you may find it most efficient to prepare a requirements document such as a System Requirements Document (SRD).  The Contractors could then be required to develop and document recommended verifiable technical requirements corresponding to all eight primary system functions and all constraints.  

Requirements document(s) for EMD and subsequent phases.  Prior to the start of preliminary design which culminates in the completion of the allocated baseline (which documents the development requirements allocated to each Integrated Product Team and subcontractor), the system-level requirements should be verifiable, complete (include all performance requirements for all eight primary system functions and all constraints), in a formal format that facilitates clear communication and verification, and include a method for verification for each requirement.  Either the requirements document(s) or specifications meeting those criteria can be included in the RFP, the Contractors can be required to propose a such documents (perhaps developed in the previous phase) in response to the RFP, or the objectives can include the completion of such a document early in the phase. 

Normally, the system specification and other system level requirements document(s) will be placed under Government configuration control between (1) the Functional Baseline Completion (or close out of the System Functional Review, SFR, or similar review) near the end of Phase I, Program Definition and Risk Reduction, or other similar phase and (2) early in Phase II, Engineering and Manufacturing Development (EMD).  In programs that include competition but are necking down to a single Contractor, costs can usually be best controlled by completing and formalizing mature, Government-controlled system requirements document(s) prior to the final down select.  Prior to Government control, the Contractor should control the evolving top-tier requirements document and functional baseline via a documented process.  Discuss control and management of the requirements document with your configuration management specialist.�  

As this version of the System Engineering CPAT is being prepared, SMC/AX is embarking on the development of a Guide Specification that, in essence, is a template that CPAT Users can apply (or require that the Contractors apply) to develop the system specification for satellite programs.  The Guide Specification outline closely follows the outline in the DID for as system specification discussed earlier in this subsection.  Contact Mr. Dave Davis, SMC/AXMP, at (310) 363-2406 for the latest status on the Guide Specification.  

2.2  Applicable Work Breakdown Structure (WBS) Element  
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For an overview of the Work Breakdown Structure (WBS), refer to Section 2.2 of the Program Management CPAT.  Keep in mind that the WBS is often a convenient and well-defined basis for analyzing, planning, and monitoring the system engineering and other work.  For example, the product entries in the WBS are an effective hierarchy for organizing trade-off studies.  Also keep in mind that the physical hierarchy of the products that form the system should map as directly as practical to the corresponding elements of the WBS.  The physical hierarchy flows directly from the requirements document(s) discussed just previously in Section 2.1.  In fact, the requirements document may include a subsection on subsidiary elements that defines the second tier entries in the hierarchy, perhaps in the form of a specification tree that lists the specifications for the second tier elements.  

To prepare the Program WBS (PWBS) to include in the RFP, review Appendix F of MIL-STD-881B, which applies to space systems.  For a satellite program, the top level system engineering work fits within the overall PWBS as shown in the following table which includes a typical PWBS numbering system.  For a launch program, replace “space vehicle” in the first level 2 entry with “launch vehicle.”  For a ground system, delete the first level 2 entry and renumber the others accordingly.  

Level 1�Level 2�Level 3��0000 Space System�����1000 Space Vehicle�����1100 . . . . . . . . ���2000 Ground Command, Control, Communications and Mission Equipment �����2100 . . . . . . . .���3000 System Engineering/Program Management�����3100 System Engineering����3200 Program Management���4000 . . . . . . . .���

If needed, system engineering work supporting the space vehicle or other level 2 entries could be structured as shown in the following example for the Space Vehicle:

Level 1�Level 2�Level 3�Level 4��0000 Space System������1000 Space Vehicle������1100 Spacecraft�����1200 Payload�����1300 Integration/ System Engineering/Product Management������1310 Integration, Assembly, Test, and Checkout�����1320 System Engineering�����1330 Product Management�����1340 . . . . . . . .��

The PWBS elements are defined in a PWBS Dictionary that is also included in the RFP and contract.  MIL-STD-881B defines the system engineering entry along the following lines:

System Engineering.  The technical and management efforts of planning, directing, and controlling a totally integrated engineering effort of a system or program.  This element encompasses the system engineering effort to define the system and the integrated planning and control of the technical program efforts of design engineering, specialty engineering, production engineering, and integrated test planning.  This element includes but is not limited to: the system engineering effort to transform an operational need or statement of deficiency into a description of system requirements and a preferred system configuration; and the technical planning and control effort for planning, monitoring, measuring, evaluating, directing and replanning the management of the technical program.  It specifically excludes the actual design engineering and production engineering directly related to the products or services of a deliverable end item.  

The MIL-STD goes on in Section III, subsection 3.2a to give examples of system engineering efforts.  

2.3  Critical Process Objectives for inclusion in the Statement of Objectives (SOO)
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Prior to MIL-Specifications and Standards Reform, the Contractor’s tasking for system engineering was usually described in a Statement of Work (SOW) section that required compliance with MIL-STD-499A, Engineering Management.  An update, MIL-STD-499B, Systems Engineering, had already been drafted when MIL-SPECs and Standards Reform was initiated.�  Now, the policy is to include the Government’s system engineering objectives in an overall Government Statement of Objectives (SOO) in the RFP.  In response, the Contractor proposes a Contract SOW and an Integrated Master Plan (IMP) or equivalent contractual compliance documents� in which the Contractor defines and commits to using a system engineering process as part of the plan to achieve the objectives stated in the SOO.  

Objectives are presented below that you can tailor in preparing inputs for a SOO or consider in reviewing the execution of your contract.  In tailoring the objectives, you should account for both latest policy� for preparing the SOO and the specific scope and risks of the contract you are planning.  In using them as you conduct a Tech Eval or review progress on an ongoing contract, you should consider whether they are within the scope of the RFP or contract.  

The objectives for system engineering change somewhat from program phase to program phase (the phases are described in DoD 5000.2-R, Part 1).  Objectives for each of the program phases are given in italics in subsections 2.3.1 through 2.3.6 which follow.  You should tailor the objectives in the subsection(s) for the phase(s) that most closely apply to your current activity and skip over the other subsections.  

The Objectives presented in the subsections below assume that similar objectives from the companion CPATs for the other critical processes will be also considered in preparing the overall RFP Statement of Objectives.  In particular, see the Program Management CPAT for objectives that apply to all critical processes.  The objectives presented below also assume that the RFP requires an Integrated Master Plan (IMP) that is to (or has) become a part of the contract and Integrated Master Schedule (IMS) that is to be maintained after contract award (or the equivalents of the IMP and IMS).  

In addition, these objectives assume a basic knowledge of system engineering processes.  In addition to the brief description of system engineering in Annex 3 of this CPAT, you may find it useful to review at least Section 3 of either the draft MIL-STD-499B or EIA/IS-632 and the sections of the draft MIL-HDBK-499-3 applicable to your current activities.�  

In some RFPs, the applicable Program Work Breakdown Structure (PWBS) entries is listed with each Objective in the SOO.  The applicable PWBS entries for the Objectives in the following subsections, consistent with the structure defined in Section 2.2 above, are 1000, 2000, and 3100.�  The entries apply to both the PWBS entry for system engineering, 3100, but also for the space vehicle, 1000, and the ground equipment, 2000, because meeting the objectives requires the integration of both system engineering and product engineering.  For example, the initial allocation of the system-level requirements to the space vehicle and ground equipment is under PWBS 3100, but the allocation is not final until work under 1000 and 2000 shows that the allocated requirements can be met at acceptable risk.  Though the split of work between the PWBS entries is generally guided by the definitions of MIL-STD-881B, the detailed split will also depend on the Contractors’ engineering management approach.  

Recent guidance has been for the Statement of Objectives (SOO) to be categorized as Program, Contract (or Technical), and Management Objectives.  All of the following Objectives and their sub-objectives are Technical Objectives.  

To make the objectives both as precise and as concise as practical, several system engineering terms are used that are defined in Annex 1 to this CPAT.  It is recommended that a glossary, based on Annex 1, be included in the RFP defining system engineering and other terms used in the Statement of Objectives (SOO) and other sections.  If permitted by current policy, it is suggested that the glossary be included as an attachment listed in RFP Section J.  

2.3.1  Objectives for Concept Exploration (Phase 0)

�tc "2.3.1  Objectives for Concept Exploration (Phase 0)" \l 3�

These objectives assume that the operational need has been defined and validated prior to the program phase to be addressed by the RFP and that the operational need and the threat have been captured in a contractual requirements document(s) to be included in the RFP.�  They also assume that most significant risk reduction steps (such as major demonstrations and prototypes) and the development of a formal functional baseline will occur in a future phase.  If any of these assumptions do not apply, then applicable objectives should be added or appropriate objectives from other phases should be extracted and merged with these.  In preparing a Statement of Objectives (SOO), the objectives presented just below should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.  

Obj. 1. Develop and recommend preliminary system functional and performance requirements.  

Obj. 1.1. Starting with the eight primary system functions, develop preliminary system functional requirements.  

Obj. 1.2. Starting with the contract requirements document (Note to the CPAT User: recommend that you insert the name, date, and location of the requirements document(s) in the RFP in place of the phrase, “the contract requirements document”), develop preliminary verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that define the extent to which each functional requirement must be executed and capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; applicable DoD and Air Force policies and practices; and public law.  

Obj. 1.3. In the trade space between the requirements and objectives, conduct objective cost-benefit trades to support the Government in refining the system requirements.  

Obj. 2. Decompose and allocate the recommended system requirements to alternative concepts and objectively trade them with respect to performance, cost, schedule, and risk.  Document and recommend one or more affordable, balanced concepts for continued development.  

Obj. 3. Develop preliminary Design-to-Cost (DTC) and Life-Cycle-Cost (LCC) estimates for the recommended concept(s).   

Obj. 4. Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the  recommended concept(s).  Define and implement appropriate risk mitigation efforts to reduce risks to acceptable levels for transition to the (Note to CPAT User: insert the title of the next acquisition phase of your program, which would normally be Program Definition and Risk Reduction) phase.  Define the risks and proposed risk mitigation steps to be addressed in the next phase.  

Obj. 5. Verify by analyses, tests, and/or demonstrations that the recommended concept(s) are balanced and can meet the recommended system requirements.

Obj. 6. Develop and maintain the decision data base.  



�2.3.2  Objectives for Program Definition and Risk Reduction (Phase I)

�tc "2.3.2  Objectives for Program Definition and Risk Reduction (Phase I)" \l 32�

These objectives assume that an Operational Requirements Document (ORD) has been validated for your program, that a system threat assessment report has been prepared, and that they have been captured in a contractual requirements document(s) to be included in the RFP.  These objectives also assume that the selection of one or more preferred system concepts and at least a preliminary definition of the primary risks has been accomplished either during a previous phase or during the Contractors’ pre-proposal work.  These objectives further assume that the assessment of program cost and risks and the completion of the functional baseline during the phase will provide the point of departure for the phase following the one you are now planning.  If any of these assumptions do not apply, then the appropriate objectives from other phases should be extracted and merged with these. In preparing a Statement of Objectives (SOO), the objectives presented here should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.

Obj. 1. Iteratively conduct requirements analysis, functional analysis/allocation, and synthesis to recommend a functional baseline.  

Obj. 1.1. Starting with the contract requirements document (Note to the CPAT User: recommend that you insert the name, date, and location of the requirements document(s) in the RFP in place of the phrase, “the contract requirements document”), complete the development of verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that (1) capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; and applicable DoD and Air Force policies and practices and public law, (2) define the extent to which all eight primary system functions must be executed, and (3) are balanced with respect to performance, cost, schedule, and risk in accordance with the results of the analyses and risk reduction efforts performed during this phase. 

Obj. 1.2. In the trade space between the requirements and objectives, conduct cost-benefit trades to support the Government in refining the system requirements.  

Obj. 1.3. Define the verification method for each performance requirement.  

Obj. 2. Develop the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections) that meet the recommended functional baseline and are balanced.  

Obj. 3. Complete/refine DTC and LCC estimates.  

Obj. 4. Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the (Note to CPAT User: insert the title of the next acquisition phase of your program, which would normally be Engineering and Manufacturing Development) phase.  Prepare risk management plans for the next phase.  

Obj. 5. Complete the analyses, simulations, tests, technology and prototype demonstrations, parts characterization, and/or other definition and risk reduction steps to verify that the preliminary design concepts/approaches can meet the recommended (or approved) functional baseline.  (Note to the CPAT USER: if the government does not plan to approve the functional baseline during the period of performance of the contract, delete “(or approved)” in this Objective.)  

Obj. 6. Develop and/or maintain the decision data base.  



�2.3.3  Objectives for EMD (Phase II)

�tc "2.3.3  Objectives for EMD (Phase II)" \l 3�

These objectives assume that a functional baseline including Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements has been established in a preceding phase (though it may still have TBDs, TBRs, or TBSs� that require iterative updates) and that the formal comparison of the as-built configuration to the technical data package and the establishment of a Product Baseline will be completed in a subsequent phase.  If either of these assumptions do not apply, then the appropriate objectives from other phases should be extracted and merged with these.  In preparing a Statement of Objectives (SOO), the objectives presented here should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.

Obj. 1. Complete the system design, balanced with respect to performance, cost, schedule, and risk.  

Obj. 1.1. Iteratively complete a balanced functional architecture, physical hierarchy, and allocated baseline including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements.  

Obj. 1.2. Iteratively update the allocated baseline and complete a balanced design baseline (initial product baseline).  

Obj. 1.3. Update the design baseline based on the results of both contract compliance verification and Initial Operational Test and Evaluation (IOT&E).  (Note to the CPAT User: if Low Rate Initial Production (LRIP) is planned as part of EMD, this sub-objective should be tailored to require an update of the design (initial product) baseline prior to the start of LRIP.  If you plan to compete the production phase, then it should be tailored to require completion and delivery of a formal product baseline to use as a basis for the competition.)  

Obj. 2. Baseline balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans and update them based on the results of both contract compliance verification and IOT&E.  

Obj. 3. Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches and design baseline.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the (Note to CPAT User: insert the title of the next acquisition phase of your program, which would normally be Production, Deployment, and Operational Support) phase.  

Obj. 4. Verify that the system design, including verification, manufacturing, deployment, training, operational, support, and disposal elements, satisfies the functional baseline.  

Obj. 5. Support IOT&E including timely delivery of training programs, definition of Government-inventory support equipment, and spare parts provisioning.  (Note to the CPAT User: this objective should be tailored to describe the Contractor’s full responsibilities in support of IOT&E.)  

Obj. 6. Develop and/or maintain the decision data base.  



�2.3.4  Objectives for Production, Deployment, and Operational Support (Phase III)

�tc "2.3.4  Objectives for Production, Deployment, and Operational Support (Phase III)" \l 3�

These standards assume that functional, allocated, and design baselines have been established and that compliance of the design baseline with the functional baseline has been verified in preceding phase(s) (or during the Contractors’ pre-proposal work) but that the formal comparison of the as-built configuration to the technical data package and the establishment of a product baseline will be completed in the phase for which you are now preparing objectives. If these assumptions do not apply, then the appropriate objectives from other phases should be extracted and merged with these.  In preparing a Statement of Objectives (SOO), the objectives presented here should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.

Obj. 1. Complete the product baseline balanced with respect to performance, cost, schedule, and risk.  

Obj. 2. For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Obj. 3. Complete and/or maintain balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans.  

Obj. 4. Verify that delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the Government’s requirements.  

Obj. 5. Support Follow-on Operational Test and Evaluation (FOT&E).  (Note to the CPAT User:  delete this objective if no support to FOT&E is planned.  Otherwise, tailor it to describe the Contractor’s responsibilities in support of FOT&E.)  

Obj. 6. Develop and/or maintain the decision data base.  



�2.3.5  Objectives for Operations and Logistics Support (Support and Services)

�tc "2.3.5  Objectives for Operations and Logistics support (Support and Services)" \l 3�

These objectives assume that the design and product baselines have been established and verified in preceding phases and that initial system elements have been (or about to be) turned over to the Operator.  If this assumption does not apply, then the appropriate objectives from other phases should be extracted and merged with these.  In preparing a Statement of Objectives (SOO), the objectives presented here should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.

Obj. 1. For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Obj. 2. Complete and/or maintain balanced life-cycle verification, support, training, operating, and disposal data, procedures, and plans.  

Obj. 3. Support the Government in resolving anomalies, problems, and deficiencies. Develop and recommend solutions (including the maintenance actions, procedural changes, or block updates to software, hardware, and facilities) that balance performance, cost, schedule, and risk.  

Obj. 4. Verify that delivered products, including operational, training, support, and disposal system elements satisfy the Government’s requirements.

Obj. 5. Develop and/or maintain the decision data base.  Include anomalies, problems, deficiencies; the recommended resolution or disposition; the rationale for the recommendations; and actions taken by the Contractor.  (Note to the CPAT User:  this objective should be tailored to define the data base(s) from previous program phases that are to be maintained and the results that are practical and affordable given the status of that (those) data base(s).)



�2.3.6  Objectives for Demilitarization and Disposal

�tc "2.3.6  Objectives for Demilitarization and Disposal" \l 3�

These objectives assume that the basic disposal data and plans were established and verified in preceding phases (along with the other life-cycle plans and in keeping with concurrent engineering and that the basic objective of the contract you are planning is to obtain Contractor support for demilitarization and disposal.  If these assumptions do not apply, then these objectives should be appropriately tailored or the appropriate objectives from other phases should be extracted, appropriately tailored, and merged with these.  In preparing a Statement of Objectives (SOO), the objectives presented here should be tailored to account for both the latest policy for preparing the SOO and the specific scope and risks of the contract you are planning.  The system engineering terms used in these objectives are defined in Annex 1 and should be included in a Glossary or in some other way in the RFP and contract.

Obj. 1. Update balanced disposal plans, procedures, and data.  (Note to the CPAT User: if hardware or software items are to be delivered, tailor this objective to address the development, production, and verification of those elements.)  

Obj. 2. Verify that delivered products satisfy the Government’s requirements.

Obj. 3. Maintain the decision data base.  (Note to the CPAT User: tailor the preceding part of the standard to define the specific data base(s) from previous contracts that are to be updated and maintained during the contract.)  Include recommended disposal actions and their rationale. 



2.4  Data Deliverables  

�tc "2.4  Data Deliverables" \l 2�

For an overview of data deliverables, refer to Sections 2.4 through 2.4.2 of the Program Management (PM) CPAT.  As discussed there, current policy is to minimize the number and cost of data items required by the contract to those directly required by policy or essential because of program risk.  

There are several ways that you can require that the Contractors submit data that the Government will need.  First, you can list data items in a Contract Data Requirements List (CDRL) that is included in the RFP.  Second, you can include instructions in Section L of the RFP for the Contractors to commit to delivery of certain kinds of data.  The instructions can require that the Contractors prepare a CDRL or extend the one in the RFP to cover certain data items.  In addition to or instead of the CDRL, the instructions can require that the Contract commit contractually in the Contact Statement of Work (CSOW) or Integrated Master Plan (IMP) to delivering certain specific types or categories such as “all data produced under the contract not specifically excluded.”  Third, the Contractor can be required by any of the means just described to prepare a contractual Data Accession List (the 4th item listed in the table in Section 2.4.1 of the PM CPAT).  Data items appearing on the Accession List can either be reviewed informally through participation in joint Government/Contractor Integrated Product Teams (IPTs) or acquired formally by direction from the Procuring Contracting Officer (PCO) to the Contractor.  Usually, the delivery requirements as to content, format, and schedule will be more specific if defined by the CDRL but the cost will be higher (hence, the current policy to minimize such requirements).  In short, any data item that will be generated under the processes to which the offeror or Contractor has committed in the CSOW or IMP need not be included in the CDRL unless Government approval, specific content or formatting, or delivery on a specific schedule is required.  

Experience indicates that it is critical to document system engineering products such as baselines, architectures, and verification plans, procedures, and results to guide further development and to fully assess the impact of changes that may be proposed in the future.  In addition, documentation can facilitate the statusing of metrics, Technical Performance Measures (TPMs), and other indicators of the health of the system engineering process and the progress in completing development or change activity.  

Some data items such as the data accession list, the report on design-to-cost/life-cycle cost estimates, and the agendas and minutes for reviews and audits that apply across the critical processes are listed in Section 2.4.1 of the PM CPAT.  A list of potential system engineering data items is in the table below.  Still other data items that apply to system engineering activities are located in Section 2.4.1 of the CPATs for the other critical processes.  In particular, data items for test plans, procedures, and reports are listed in Section 2.4.1 of the Test and Evaluation (T&E) CPAT.  

It is recommended that the contract that results from the RFP clearly require delivery and Government approval of any specifications or other requirements documents to be prepared or updated by the Contractor but to be controlled by the Government.  You can include any of first six items in the table below that meet those criteria in a Contract Data Requirements List (CDRL).  Alternatively, via the Proposal Preparation Instructions (PPI) in Section L of the RFP suggested in Section 2.5 of this CPAT, you can direct the Contractor(s) to include such documents as Government-approval items in a Contractor-prepared or -extended CDRL or in the Contract Statement of Work (CSOW) or an attachment thereto.  For other data items, such as the System Design Trade Study Report and others listed below it in the table, that do not require Government approval and are not needed in a specific format or on a specific schedule, the Contractor can be directed in Section L to commit contractually to their timely accessibility via electronic or other means.  If the system engineering process is not likely to be fully defined by a narrative in the Integrated Master Plan (IMP) because of the page limits placed on it in the RFP, the last item, the Systems Engineering Management Plan (SEMP), can be critical.  You may need the SEMP to understand the Contractor’s system engineering process well enough to maintain insight into its progress.  Making it a CDRL item that is to be delivered soon after contract award and that requires Government approval provides for timely delivery and formal notice of any changes by the Contractor.  

Data Item Title�Data Item Description (DID)�Comment��System/Subsystem Specification�DI-IPSC-81431�( This DID includes a format for System Specifications that is appropriate for documenting the system requirements by the Government or for use in the DD 1423 for a system, segment, or subsystem specification to be developed by the prime Contractor(s).  When approved, the system specification can document the functional baseline.  The DID was published along with the MIL-STD-498 since the start of the Mil Spec & Standards Reform Program (MSSRP) (see Section 1.5 above).

( In recent acquisitions such as the EELV Pre-EMD, SMC has developed tailoring for the Ilities to be specified in Section 3.11, System Quality Factors, for specifications formatted according to this DID as well as for the demo, test, analysis, and inspection verification methods to be covered in the specification Section 4 .  Recommend you review that tailoring for application to your RFP.  ��Interface Requirements Specification�DI-IPSC-81434�( Can be used to specify the interface requirements between systems (e.g., between the launch system and satellite system) and between segments or subsystems of a system (e.g., between satellites or between satellites and ground systems).  ��Configuration Item Development Specification�DI-E-3102A�( Defines the allocated baseline for hardware products.  Should be considered for products below the system level that the Government may support or may wish to preserve the capability to reprocure directly at some later time and tailored accordingly.  ��Configuration Item Product Specification  �DI-E-3103A�( Defines the product baseline for hardware products.  Should be considered for products below the system level that the Government may support or may wish to preserve the capability to reprocure directly at some later time.  ��Software Requirements Specification�DI-IPSC-81433�( Defines the allocated baseline for software products.  Should be considered for software that will be supported by the Government or for which support will be competed in the future.  ��Software Product Specification (SPS)�DI-IPSC-81441�( Defines product baseline for software products.  Should be considered for software that will be supported by the Government or for which support will be competed in the future.  ��System Design Trade Study Report�DI-ILSS-81021�( The trade off study, in which alternative requirements, requirements allocations, or design solutions are compared is one of the most important tools of system engineering.  This data item can be used to require that the results be documented so that the objectivity and balance can be assessed and archived as part of the program decision data base.  ��Technical Report - Study Services�DI-MISC-80508�( Can be used for the Baseline Concept Description (BCD).  The BCD is useful to SPO, Operator/User, Intelligence, OT&E, and other personnel who need a description of the evolving system design for their planning or analyses.  In particular, a description of the system is essential for preparation of the threat assessment report by the intelligence community.�  Also, the BCD usually fills the cost estimators’ need for a Cost Analysis Requirements Document (CARD).  

( Can also be used for reports on demonstrations; modeling; simulations, environmental analyses; and proposed commercial, industry, or other specifications and standards.  ��Design Description�DI-CMAN-80534A�( Defines the design baseline for hardware products.  Should be considered for products below the system level that the Government may support or may wish to preserve the capability to reprocure directly at some later time.  ��Software Architectural Design Description�TO-95-34152�( Can be used to require the Contractor to document the software concept.  ��Software Design Description (SDD)�DI-IPSC-81435�( Defines design baseline for software products.  ��Status Report�DI-MGMT-80368�( Can be used to require reporting on the latest evaluation of metrics that measure progress for the system engineering process.  ��System Engineering Management Plan (SEMP)�DI-MGMT-81024A �( Program plan for conducting system engineering, providing additional detail beyond the plan in the IMP.  ��

2.5  Proposal Preparation Instructions (Section L)

�tc "2.5  Proposal Preparation Instructions (Section L)" \l 2�

RFP Section L (or L-2) provides Proposal Preparation Instructions (PPI) to the Contractors or offerors.  To develop your inputs to Section L, first apply the support in the Program Management (PM) CPAT for the preparation instructions for any of the following proposal items that are to be required by the RFP:  

( the management proposal or presentation, 

( the Contract Work Breakdown Structure (CWBS), 

( the Contract Statement of Work (CSOW), 

( Contract Data Requirements List (CDRL), 

( Other Data Items, if to be required,

( the Integrated Master Plan (IMP) or equivalent,

( the Integrated Master Schedule (IMS), or equivalent,

( Relevant Past/Present Performance, and 

( the Glossary.  



Then, to prepare proposal preparation instructions specific to system engineering, apply the support in this CPAT for the following parts of the proposal: 

( the technical proposal(or the technical elements of a combined technical and management proposal), 

( Integrated Master Plan (IMP) significant accomplishments and associated criteria, 

( the IMP Narrative on System Engineering, 

( the Contract Data Requirements List (CDRL), and 

( Other Data Items (as committed to in the Contract Statement of Work or other compliance document).  



The instructions for each part are interrelated in that they request that each Contractor: 

(1) in the technical proposal, describe and justify the current status of the proposed solution for meeting the Government’s requirements, the plans for completing the work on the solution required by the contract, and how the system engineering work will be carried out, 

(2) in the IMP, commit to the plans described and justified in the technical proposal, 

(3) in the IMP Narrative on System Engineering, commit to how the system engineering work (as described and justified in the technical proposal) will be carried out, and 

(4) in the CDRL and commitment regarding other data, define what data will be delivered regarding the system engineering work.  



Instructions that you can directly extract and then tailor as appropriate for your RFP are in italics below.  The tailoring should account for the interrelationships between proposal elements, the current policy on RFP preparation,� and as the scope and objectives of the contract you are planning.  Note that when words such as “you” and “your” appear below in italics, they refer to the Contractor or offeror.  Text not in italics is directed at you, the CPAT User.  The instructions developed using the following suggestions should then be merged (along with those developed using the CPATs for the other processes deemed critical) with those developed using the PM CPAT.

To make the instructions given here as concise as practical, system engineering terms and acronyms are utilized that are defined in Annexes 1 and 2 of both this CPAT and the PM CPAT.  It is recommended that a glossary be included in the RFP defining system engineering and other specialized terms that are used.  See the end of Section 2.5 of the PM CPAT for further support on the glossary.  

Technical Proposal.  (Note to the CPAT User: the instructions differ somewhat from one program phase to another.  Tailor the instructions below for the phase(s) that apply most closely to the phase you are planning and then skip over the others down to the instructions applicable to all phases. Where the phrase, “the next phase,” is used, recommend you substitute the name of the next phase, e.g., EMD is nominally the next phase after the Program Definition and Risk Reduction phase.)  

Concept Exploration (Phase 0).  Describe the initial system concept or concepts that you propose to evaluate, show how each emerged from your system engineering approach, relate each to the requirements document,� and show why each can meet the requirements.  Define all high and moderate (but not less than the top ten) risks for each proposed concept, show how they emerged from the proposed risk management process, describe any proposed risk mitigation plans to be completed during the contract, and show how the resulting status for each risk will be acceptable to enter the next phase at the end of the contract.  Describe how the proposed concept(s) handle transitioning from the current system.  (Note to the CPAT User: this latter sentence should be included only if there is a current system which your program is required to upgrade (modify) or replace and that requirement is explicit in the RFP.) Describe the life cycle cost and development schedule drivers for each concept and show why each has the potential to meet the program affordability and schedule requirements.  (Note to the CPAT User: either tailor the previous sentence to define the program affordability and schedule requirements [and/or objectives], include them as cost and schedule requirements or objectives in the requirements document(s) to be included in the RFP, or clearly define them elsewhere in the RFP.)  

Program Definition and Risk Reduction (Phase I).  Describe your proposed system concept or concepts, show how each emerged from your system engineering approach, relate each to the requirements document,� and show why each can meet the requirements. Describe the parts types, materials, and processes that you expect to require for each proposed concept, define the developmental status for each, and describe your plans to bring each to readiness for the next phase.   Describe your plans to apply or consider Commercial-Off-The Shelf (COTS) or Non-Developmental Items (NDI).  Summarize any new or modified Contractor or Government facilities or Government property or equipment that each concept will require over the life cycle and show how they can be available when needed.  Identify all high and medium (but not less than the top ten) risks for each concept, describe the corresponding risk mitigation plans to be completed during the contract and show how your system engineering process applies to each, and show how the resulting status for each risk will be acceptable to enter the next phase at the end of the contract.  Describe your approach for transitioning from the current system to your proposed concept or solution.  (Note to the CPAT User: the sentence just previous should be included only if there is a current system which your program is required to upgrade (modify) or replace and that requirement is explicit in the RFP.  Consider tailoring it to specifically address the current system and associated transition issues.)  Summarize the development schedule and describe the slack, describe the bases for the schedule projections, and relate the slack and schedule bases to the schedule risks.  Provide your preliminary estimate of the remaining development, production, and O&S phase costs for each concept and show how each can be affordable.  For the system elements that account for 80% of the cost for each phase, provide the cost estimate and summarize the bases for each estimate, and relate the costs and cost bases to the cost risk.  (Note to the CPAT User: either tailor the previous sentences to define the program affordability and schedule requirements [and/or objectives], include them as cost and schedule requirements or objectives in the requirements document(s) to be included in the RFP, or clearly define them elsewhere in the RFP.)  In each case above where you describe your plans, commit to the plans via significant accomplishments and associated criteria in the IMP.

EMD (Phase II).  Describe your proposed system solution including the physical hierarchy, relate it to the system performance requirements,� and extrapolate the available data to show why it can meet the requirements.  For each part type (i.e., each category of parts that requires a distinct manufacturing process), each material, and each process required, define whether it has been characterized and qualified for the intended application, and describe its development status and readiness to support your proposed development activities.  Describe how Commercial-Off-The Shelf (COTS) or Non-Developmental Items (NDI) (including hardware, software, manuals, and training programs) are applied in your solution.  Describe any requirements for new or modified Government equipment, property, or facilities over the life cycle, and show why they will be ready to support your proposed schedule.  Identify all high and medium (but not less than the top ten) risks for your development approach, describe the corresponding risk reduction plans, and show why the resulting status for each risk will be acceptable to enter the next phase at the end of the contract.  Describe your approach for transitioning from the current system to your proposed solution.  (Note to the CPAT User: the sentence just previous should be included only if there is a current system which your program is required to upgrade (modify) or replace and that requirement is explicit in the RFP.  Consider tailoring it to address your program-specific transition issues.)  Summarize your EMD plans to develop your solution and prepare for future phases including your plans to develop parts, materials and processes and define requirements for any Government facilities.  Summarize your plans for Contractor-supplied resources including facilities and show why they will be available to support your plans.  Summarize your plans for manufacturing and deployment. (Note to the CPAT User: tailor the three previous sentences accordingly if separate proposal submissions are to be required for elements of development such as software development, for manufacturing, or for deployment.  Also, consider tailoring them to request that issues specific to your program be addressed.)  Describe your plans for requirements compliance verification and, before that can be accomplished, to show that the evolving solution can satisfy the requirements.  Show why your DT&E plans will ensure a successful IOT&E.  Describe your plans to prepare for IOT&E, and show why they will be timely and demonstrate your readiness for IOT&E.  Describe your plans for operational support during IOT&E.  (Note to the CPAT User: this instruction should be tailored to list any other Contractor responsibilities in support of IOT&E.)  Describe your plans to baseline and update balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans.  In each case, show why your plans will meet the Government’s needs and identify and summarize your plans for any development required.  Describe your plans to recommend the level and timing of Government control (if any) of the product configuration below the system level. In each case above where you are requested to summarize or describe your plans, commit to the plans via significant accomplishments and/or associated criteria in the IMP and include the calendar schedule in the IMS.  Summarize the development schedule and describe the slack, describe the bases for the schedule projections, and relate the slack and schedule bases to the schedule risks.  Provide your cost estimate for the remaining development, production, and O&S phases as well as the total system life cycle cost.  For the system elements that account for 80% of the cost of each phase, provide the cost estimate along with the bases for each estimate, and relate the costs and cost bases to the cost risks.  For the O&S phase, start with the bases for Government manpower and skill level requirements.  Show why your proposed system solution and development plans are affordable and meet the Government’s schedule needs.  (Note to the CPAT User: either tailor this paragraph to define the program affordability and schedule requirements [and/or objectives], include them as cost and schedule requirements or objectives in the requirements document(s) to be included in the RFP, or clearly define them elsewhere in the RFP.)

Production, Deployment, and Operational Support (Phase III).  (Note to the CPAT User: these instructions assume that you plan to compete the production phase among competitors who can be expected to propose mature system designs.  If this assumption doesn’t apply so that development is anticipated on the planned contract prior to production, you should merge the applicable instructions for the EMD phase with these.  These instructions also assume that the system requirements are accurate, complete, and stated as verifiable performance requirements along with verification methods for each.  If not, you should also merge in applicable instructions from phases prior to EMD.)  Describe your proposed system solution including the physical hierarchy and summarize the verification data that demonstrates compliance with the requirements.�  For each item of the physical hierarchy, define its development status, and summarize the verification data that is available that demonstrates compliance with its allocated requirements.  For each part type (i.e., each category of parts that requires a distinct manufacturing process), each material, and each process required, define whether it has been qualified as applied in your proposed solution and demonstrate its readiness to support your proposed production activities.  Summarize any requirements for new or modified Government equipment, property, or facilities over the life cycle, and show why they will be ready to support your proposed schedule.  Identify all high and moderate production performance, cost, and schedule risks (but not less than the top ten), describe the corresponding risk mitigation plans, and show why the resulting risk for the contract is low.  Describe your approach for transitioning from the current system to your proposed system solution.  (Note to the CPAT User: the sentence just previous should be included only if there is a current system which your program is required to upgrade (modify) or replace and that requirement is explicit in the RFP.  Consider tailoring it to address the current system and associated transition issues.)  Describe your production, deployment, and operational support plans starting with the establishment of the product baseline.  Describe your plans to recommend the level of Government control (if any) of the product configuration below the system level at the completion of the product baseline.  Identify the Contractor-supplied resources required including development environments (to deal with changes), tooling, equipment, and facilities, and show why each is or will be ready to support your proposed program.  Describe your plans to baseline or update and maintain life-cycle verification, manufacturing, support, deployment, training, operating, and disposal plans, procedures, and data.  Describe your plans for product verification.  In each case above where you are requested to describe your plans, commit to the plans via significant accomplishments and associated criteria in the IMP and show the calendar schedule in the IMS.  Summarize the production schedule, describe the slack and the bases for the schedule projections, and relate the slack and schedule bases to the schedule risks.  Provide your cost estimate for the remaining production and O&S phases as well as the total life cycle cost.  For the system elements that account for 80% of the cost of each phase, identify the cost estimate, provide the bases for each estimate, and relate the costs and cost bases to the cost risks.  For the O&S phase, start with the bases for Government manpower and skill level requirements.  Show why your proposed system solution and plans are affordable and meet the Government’s schedule needs.  

Operations and Logistics Support (Support and Services).  Describe your plans for operational and logistics support.  Describe your plans for developing, producing, and verifying any required new or modified equipment, software, manuals, procedures, and/or training and show why they meet the Government’s needs.  For any planned new items, describe your plans to recommend the level and timing for Government control (if any) of the product configuration below the system level.  Describe your plans for developing and/or maintaining balanced life cycle manufacturing, verification, deployment, training, operations, support, and disposal data, plans, and procedures and for supporting anomaly, problem, and deficiency resolution.  (Note to the CPAT User: tailor the previous sentences to be consistent with the scope of the anticipated contract.  For example, delete equipment from the 2nd sentence and manufacturing from the list in the last if no hardware deliveries are within the scope of the contract.  Similarly, delete the 2nd and 3rd sentence and delete manufacturing, verification, and deployment from the list if no hardware or software deliveries are anticipated.)  In each case, show how your plans will meet the Government’s requirements.  Identify the Government and Contractor-supplied resources required including development environments (to deal with changes), tooling, equipment, property, and facilities, and show why each is or will be available when needed for your proposed plans.  In each case where you describe your plans, commit to the plans via significant accomplishments and associated criteria in the IMP and show the calendar schedule in the IMS.  

Demilitarization and Disposal.  Describe your plans for support to decommissioning and disposal.  Describe plans for determining any operational, regulatory, or legal requirements and how you will incorporate such requirements into your system engineering approach.  Show how your plans address any necessary new or changes to existing equipment, software, manuals, procedures, and/or training.  Identify the Government and Contractor-supplied resources required including tooling, equipment, property, and facilities, and show why each is or will be available when needed to support your proposed support.  In each case, show how your plans will meet the Government’s requirements.  In each case above where you are requested to describe your plans, commit to the plans via significant accomplishments and associated criteria in the IMP and show the calendar schedule in the IMS.

Instructions for the Technical Proposal applicable to all phases.  Show how your processes, as defined and committed to in the IMP Narrative for System Engineering, will realize each result listed in the proposal preparation instructions for the Narrative.  (Note to the CPAT User: if you feel that your team has adequate experience to evaluate the approach proposed in the IMP Narrative without a separate rationale for it, then you can simplify the instructions for the technical proposal by deleting the previous sentence.  If you do that, the technical proposal will be primarily a description and justification for the proposed solution(s).)  Identify in the technical proposal any differences between the technical approach for the system engineering and other critical processes (i.e., the processes for which you submit an IMP Narrative) used to develop the proposal and that committed to in the CSOW and IMP.  (Note to the CPAT User: the response to the previous sentence will primarily be of value in the assessment of past/present performance.  For example, if the contractor’s response is that the proposed processes were applied to develop the proposal, but the proposal includes inconsistencies or deficiencies that indicate process inadequacies, that provides a basis for assessing current performance as it directly applies to your program.)  

Contract Data Requirements List (CDRL).  (Note to the CPAT User: if your need for formal data items for system engineering is clearly known, then you can define them in a CDRL to be included in the RFP (using the support in Section 2.4 of this CPAT) and skip over the CDRL instructions below.  If, however, preparation or extension of a CDRL by the Contractor is to be required, it is recommended that you tailor and merge the following with instructions for the CDRL that were developed using Section 2.5 of the PM CPAT.  In particular, the instructions here should be tailored to omit any data items that are to be included in a minimum CDRL to be included in the RFP.  Also, the discussion of system engineering data items in Section 2.4 above will help you tailor these instructions.  The instructions here differ somewhat from one program phase to another.  Apply the instructions below for the phase(s) that apply most closely to the phase you are planning and skip over the others.)  

Concept Exploration.  To document the results of your system engineering, as a minimum, describe and commit to providing (a) the preliminary system requirements and changes thereto, (b) the plans and procedures to be used to verify that the recommended concept(s) can meet the recommended system requirements, and (c) the results of such plans and procedures.  Tailor Data Item Descriptions (DIDs) DI-IPSC-81431 and, if appropriate, DI-IPSC-81434 to define the preliminary system requirements.  Propose an appropriate tailored DID for the other data items.  

Program Definition and Risk Reduction (Phase I).  As a minimum, describe and commit to providing (a) the functional baseline and changes thereto, (b) the plans and procedures to be used to verify that the proposed concept(s) can comply with the proposed functional baseline, and (c) the verification results that confirm compliance.  Tailor Data Item Descriptions (DIDs) DI-IPSC-81431 and, if appropriate, DI-IPSC-81434 for the functional baseline.  Propose an appropriate tailored DID for the other data items.  (Note to the CPAT User: each of these data items is discussed in Section 2.4 of this CPAT.  These instructions should be tailored to omit any items in the above list that are to be included in a minimum CDRL in the RFP and to include any other data that the Government needs on a certain schedule or in a defined format)

Engineering and Manufacturing Development (Phase II).  As a minimum, describe and commit to providing (a) changes to the functional baseline, (Note to the CPAT User: recommend you identify the title and date of the functional baseline.  If the functional baseline will not be part of the initial contract, then require that it and any updates to it be submitted as a CDRL.)  (b) the Configuration Item Product Specification for all items that are proposed to be controlled ultimately by the Government or that arise from the systems engineering process as appropriate for control by the Government, (c) the plans and procedures to be used to verify compliance with all contract requirements and (d) the verification results that confirm compliance.  Tailor Data Item Descriptions (DIDs) DI-IPSC-81431 and, if appropriate, DI-IPSC-81434 for the functional baseline and DI-E-3103A and DI-IPSC-81441 for the Hardware and Software Product Specifications, respectively.  Propose an appropriate tailored DID for the other data items.  (Note to the CPAT User: each of these data items is discussed in Section 2.4 of this CPAT.  These instructions should be tailored to omit any items in the above list that are to be included in a minimum CDRL in the RFP.  Note also that the RFP must require that the Contractor propose an approach to define items below the system level to be ultimately controlled by the Government along the lines suggested in the instructions above for the technical proposal and those below for the IMP Narrative or, alternatively, the RFP must define the items to be controlled.  These instructions should also be tailored to specify the delivery schedule and content of the verification data necessary to achieve the objectives and intended scope of the contract.  For example, the plans, procedures, and results of the verification efforts leading up to an Event such as “System Verification Completion and Readiness for Production, Deployment, Operations, and Support”� should be required as a minimum.  If you plan to compete the production phase, then these instructions should be tailored to include delivery of a formal product baseline to use as a basis for the competition.)  

Production, Deployment, and Operational Support (Phase III).  As a minimum, describe and commit to providing (a) recommended changes to the functional baseline, (Note to the CPAT User: recommend you identify the title(s) and date(s) of the document(s) that define the functional baseline.  If the functional baseline will not be part of the contract, then require its submission as a CDRL.) (b) the Configuration Item Product Specification for all items that are (or are to be) controlled by the Government, (c) the plans and procedures to be used to verify that all delivered products comply with all applicable requirements and (d) the verification results that confirm compliance.  Tailor Data Item Descriptions (DIDs) DI-E-3103A and DI-IPSC-81441 for the Hardware and Software Product Specifications, respectively.  Propose an appropriate tailored DID for the other data items.  (Note to the CPAT User: each of these data items is discussed in Section 2.4 of this CPAT.  These instructions should be tailored to omit any items in the above list that are to be included in a minimum CDRL in the RFP.  Note also that the RFP must require that the Contractor propose items below the system level to be ultimately controlled by the Government along the lines suggested in the above instructions in this CPAT for the technical proposal and those below for the IMP Narrative.  These instructions should also be tailored to include the delivery schedule and content of the verification data necessary to achieve the objectives and intended scope of the contract.  For example, the plans, procedures, and results of the verification efforts leading up to delivery of all products should be required as a minimum.)  

Operations and Logistics Support (Support and Services).  As a minimum, describe and commit to providing (a) recommended changes to the functional baseline, (Note to the CPAT User: recommend you identify the title(s) and date(s) of the document(s) that define the functional baseline.) (b) changes to the Configuration Item Product Specifications for all items that are controlled by the Government or that arise from the systems engineering process as appropriate for control by the Government, (c) the plans and procedures to be used to verify compliance with all contract requirements and (d) the verification results that confirm compliance.  Propose appropriate tailored Data Item Descriptions (DIDs) for each item.  (Note to the CPAT User: each of these data items is discussed in Section 2.4 of this CPAT.  These instructions should be tailored to omit any items in the above list that are to be included in a minimum CDRL in the RFP.  Note also that the RFP must define the items below the system level to be controlled by the Government.  These instructions should also be tailored to include the delivery schedule and content of the verification data necessary to achieve the objectives and intended scope of the contract.)  

Demilitarization and Disposal.  (Note to the CPAT User: no generic CDRL items have been defined for demilitarization and disposal.  It is recommended that either a minimum CDRL be included in the RFP or that you provide instructions here for the contractor to propose a CDRL that includes any data required on a specific schedule, in a specific format, or to be submitted for Government approval.)  

Other Data Items.  (Note to the CPAT User: if instructions regarding data other than the CDRL are to be given to the Contractor, it is recommended that you tailor and merge the items listed below.  The items listed here differ somewhat from one program phase to another.  Consider the items below for the phase(s) that apply most closely to the phase you are planning and skip over the others.)  

Concept Exploration.  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW or attachment to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) the evolving concept(s) description, (c) the plan for system engineering management, and (d) all trade-off and other analyses that provide the basis for the evolving system requirements and concept(s).  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.  It is assumed either that the RFP will include a CDRL or the Contractor will be required to propose a CDRL containing the items listed in the suggested proposal preparation instructions above for the CDRL for Concept Exploration -- if not, it is recommended that they be added to this list.)

Program Definition and Risk Reduction (Phase I).  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW (or an attachment thereto) to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) evolving hardware and software element requirements, (c) the evolving baseline concept, architecture, and/or design description, (d) the plan for system engineering management, (e) the status of all system engineering Technical Performance Measures (TPMs) and metrics, and (f) all trade-off and other studies that provide the basis for the evolving concepts, physical hierarchies, architectures, baselines, and life cycle plans.  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.  It is assumed either that the RFP will include a CDRL or the Contractor will be required to propose a CDRL containing the items listed in the suggested proposal preparation instructions above for the CDRL for Program Definition and Risk Reduction -- if not, it is recommended that they be added to this list.)  

Engineering and Manufacturing Development (Phase II).  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW (or attachment thereto) to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) hardware and software Development and Product Specifications or other requirements documents not listed in the CDRL, (c) the evolving product description, (d) plans, procedures, and data for verification, manufacturing, support, deployment, training, operations, and disposal, (e) the plan for system engineering management, (f) the status of all system engineering Technical Performance Measures (TPMs) and metrics, (g) all trade-off and other studies that provide the basis for the evolving architectures, physical hierarchies, design concepts, and baselines, and (h) the results of the performance evaluations that show that evolving functional architecture, physical hierarchy, and baselines can satisfy the contract requirements.  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.  It is assumed either that the RFP will include a CDRL or the Contractor will be required to propose a CDRL containing the items listed in the suggested proposal preparation instructions above for the CDRL for EMD -- if not, it is recommended that they be added to this list.)  

Production, Deployment, and Operational Support (Phase III).  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW (or attachment thereto) to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) hardware and software Development and Product Specifications and other requirements documents not listed in the CDRL, (c) the system description, (d) drawings and manufacturing instructions (“build-to” data) and “buy-to” data for parts, components, and material, (e) the plan for system engineering management, (f) the status of all system engineering Technical Performance Measures (TPMs) and metrics, (g) all trade-off and other studies that provide the basis for the changes to the architectures, physical hierarchies, design concepts, baselines, and life cycle plans, and (i) the plans, procedures, and data for manufacture, verification, training, deployment, operations, support, and disposal over the life cycle (including FOT&E).  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.  It is assumed either that the RFP will include a CDRL or the Contractor will be required to propose a CDRL containing the items listed in the suggested proposal preparation instructions above for the CDRL for Production -- if not, it is recommended that they be added to this list.)  

Operations and Logistics Support (Support and Services).  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW (or attachment thereto) to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) new or updates to specifications or other requirements documents not listed in the CDRL, (c) updates to the system description, (d) the plan for system engineering management, (e) the status of all system engineering Technical Performance Measures (TPMs) and metrics, (f) all trade-off and other studies that provide the basis for the changes to architectures, physical hierarchies, design concepts, baselines, and life cycle plans, (g) the planning for and results of all verification efforts that show that all delivered products comply with the contract requirements, and (h) updates to data, procedures, and plans for manufacture, verification, training, deployment, operations, support, and disposal over the life cycle.  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.  It is assumed either that the RFP will include a CDRL or the Contractor will be required to propose a CDRL containing the items listed in the suggested proposal preparation instructions above for the CDRL for Operations & Logistics Support -- if not, it is recommended that they be added to this list.)  

Demilitarization and Disposal.  In the CSOW or an attachment thereto, define any data prepared as part of the contract activities that will not be readily accessible by the Government via electronic means.  Describe and commit in the CSOW (or attachment thereto) to ready Government electronic accessibility for all other planned data to include, as a minimum, (a) the decision data base, (b) new or updates to the data, procedures, and plans for demilitarization and disposal, (c) the evolving description of new or modified equipment, software, or technical manuals, (d) the plan for system engineering management, (e) the status of all system engineering Technical Performance Measures (TPMs) and metrics, (f) all trade-off and other studies that provide the basis for recommended disposal actions, and (g) the planning for and results of all verification efforts that show that all delivered products comply with the contract requirements.  (Note to the CPAT User: delete any data items from the list here that are contained in the CDRL or instructions for developing the CDRL.)

Integrated Master Plan (IMP) Narrative.  System Engineering.  (Note to the CPAT User: the instructions suggested here differ somewhat from one program phase to another.  It is recommended that you tailor the instructions below for the phase(s) that apply most closely to the phase you are planning, skip over the others, and add your tailored instructions to the instructions for the IMP Narrative developed using the PM CPAT.)  

Concept Exploration (Phase 0). Define and commit to your process(es) to develop and recommend preliminary system functional and verifiable performance minimum requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost or affordability) that (1) reflect all eight primary system functions, (2) define the extent to which each functional requirement must be executed and capture the operational need, requirements, and objectives; the threat; interface requirements and other design constraints, including cost; applicable DoD and Air Force policies and practices; and public law, and (3) are balanced with respect to performance, cost, schedule, and risk.  Define and commit to your processes to conduct objective cost-benefit trades in the trade space between thresholds and objectives to support the Government in refining the system requirements.  Define and commit to your processes to identify alternative system concepts, to decompose and allocate the recommended system requirements to the alternative concepts, to objectively trade the concepts with respect to performance, cost, schedule, and risk, and to document thoroughly and recommend one or more affordable, balanced concepts for continued development.  Define and commit to your process to develop preliminary Design-to-Cost (DTC) and Life-Cycle-Cost (LCC) estimates for the recommended concept(s).  Define and commit to your process to perform thorough assessments of cost, schedule and performance risk to identify all moderate and high risks areas (but not less than the top ten risks) for the recommended concept(s) and plan the risk mitigation steps that you will propose to be addressed in the next phase.  Define and commit to your process to verify though analyses, tests, and/or demonstrations that the recommended concept(s) are balanced and can meet the recommended system requirements.  Define your decision data base and commit to your process(es) for developing and/or maintaining it.

Program Definition and Risk Reduction (Phase I).  Define and commit to your process(es) to iteratively conduct requirements analysis, functional analysis/allocation, and synthesis to recommend a functional baseline containing the system functional and verifiable performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) and verification method for each performance requirement that (1) reflect the contract requirements document; (Note to the CPAT User: recommend that you insert the name, date, and location of the requirements document(s) in the RFP in place of the phrase, “the contract requirements document”) the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost (affordability); and applicable DoD and Air Force policies and practices and public law, (2) define the extent to which all eight primary system functions must be executed, and (3) are balanced with respect to performance, cost, schedule, and risk in accordance with the results of the analyses and risk reduction efforts performed during this phase.  Define and commit to your process(es) to conduct cost-benefit trades to support the Government in refining the system requirements in the trade space between the requirements and objectives.  Define and commit to your process(es) to develop the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections and requirements for new or modified facilities) that meet the recommended functional baseline and are balanced.  Define and commit to your process(es) to complete/refine the DTC and LCC estimates.  Define and commit to your process(es) for risk management including how you will (a) perform the system engineering for mitigation steps such as simulations and demonstrations to be conducted during the contract and (b)  prepare the risk management plans for the next phase.  Define and commit to your process(es) for defining, characterizing, and otherwise readying the parts, materials, and processes for the concept you will recommend for EMD including the benchmarks for readiness for EMD.  Define and commit to your processes for cost estimating.  Define and commit to your process(es) to complete the analyses, simulations, tests, technology and prototype demonstrations, parts development, or other definition and risk reduction steps to verify that the preliminary design concepts/approaches can meet the recommended (or approved) functional baseline.  (Note to the CPAT USER: if the government does not plan to approve the functional baseline during the period of performance of the contract, delete “(or approved)” in this Objective.)  Define your decision data base and commit to your process(es) for developing and/or maintaining it.  

Engineering and Manufacturing Development (Phase II).  Define and commit to your process(es) to iteratively recommend updates to the functional baseline and develop and maintain the functional architecture, physical hierarchy, allocated baseline, and design baseline (initial product baseline).  (Note to the CPAT User: if you plan to compete the production phase, then these instructions should be tailored to include completion and delivery of a formal product baseline to use as a basis for the competition.)  Define and commit to your processes for (1) performing trade-offs, (2) selecting alternatives, (3) maintaining system-wide balance, (4) applying parts, materials, and processes, (5) applying COTS and NDI, (6) applying margins, and (7)  addressing time-related, interface, and cost requirements.  Scope and commit to the system elements to be developed and verified by your process(es).  Define and commit to your process(es) to baseline and maintain life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, plans, and procedures.  Define and commit to your process(es) for risk management and cost estimating.  Define and commit to your processes for evaluation of the evolving system performance including the data and analytical approach(es) to be used.  Define and commit to your processes for verifying that the system satisfies the requirements.  Define and commit to your process(es) for achieving readiness for and supporting the successful conclusion of IOT&E.  Define and commit to your process for recommending the Government’s level and timing for product configuration control below the system level.  Define and commit to your process for providing the Government adequate insight into control of the baseline requirements for each delivered product for which the Government does not take control of the baseline when the design has been verified.  Define your decision data base and commit to your process(es) for developing and/or maintaining it.  

Production, Deployment, and Operational Support (Phase III).  Define and commit to your process for completing the product baseline.  Define and commit to your process for recommending the Government’s level for product configuration control below the system level.  Define and commit to your process for providing the Government adequate insight into control of the baseline requirements for each delivered product for which the Government does not take control of the baseline.  Define and commit to your processes to, as necessary for changes or modifications, iteratively (1) develop recommended updates to the functional baseline and elements of the product baseline controlled by the Government (if any), (2) maintain the functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), and elements of the product baseline not controlled by the Government so that they remain (or become) balanced with respect to performance, cost, schedule, and risk and (3) verify that they meet the approved functional baseline.  Define and commit to your process for developing and/or maintaining balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans.  Define and commit to your processes for verifying that delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the product baseline requirements.  Define and commit to your processes for supporting Follow-on Operational Test and Evaluation (FOT&E).  (Note to the CPAT User:  delete this instruction if no support to FOT&E is planned.  Otherwise, tailor it to describe the Contractor’s responsibilities in support of FOT&E.)  Define your decision data base and commit to your process(es) for developing and/or maintaining it.

Operations and Logistics Support (Support and Services).  Define and commit to your process(es) for supporting the Government in resolving anomalies, problems, and deficiencies and for developing and recommending solutions (including the maintenance actions, procedural changes, or block updates to software, hardware, and facilities).  Define and commit to your process for developing and/or maintaining balanced life-cycle verification, manufacturing, deployment, support, training, operating, and disposal data, procedures, and plans.  Define and commit to your system engineering processes to, as necessary for changes or upgrades, iteratively (1) develop recommended updates to the functional baseline and elements of the product baseline controlled by the Government (if any), (2) maintain the functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), and elements of the product baseline not controlled by the Government and (3) verify that they meet the approved functional baseline.  Define and commit to your process for recommending the Government’s level for configuration control below the system level for any new products.  Define and commit to your process for providing the Government adequate insight into control of the baseline requirements for each delivered product for which the Government does not take control of the baseline.  Define and commit to your processes for verifying that any delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the product baseline requirements.  Define your decision data base and commit to your process(es) for developing and/or maintaining it  (Note to the CPAT User: this instruction should be tailored to define the data base(s) from previous program phases that are to be maintained and the results that are practical and affordable given the status of that (those) data base(s).)  

Demilitarization and Disposal.  Define and commit to your processes for developing and/or updating any necessary demilitarization and disposal equipment, software, manuals, plans, procedures, and/o data and verifying that delivered products satisfy the Government’s requirements.  (Note to the CPAT User: if hardware or software is to be delivered, tailor this instruction to request definition of the processes to be used to develop and verify those elements.)  Define and commit to your process for developing and/or maintaining the decision data base to include recommended disposal actions and their rationale.  (Note to the CPAT User: tailor the preceding part of the standard to define any data base(s) from previous contracts that are to be updated and maintained during the contract.)  

2.6  Evaluation Factors for Award (Section M) and Evaluation Standards 

�tc "2.6  Evaluation Factors for Award (Section M) and Evaluation Standards" \l 2�

The Contractor’s description of the proposed processes and solution (technical approach) will be evaluated during source selection against the evaluation criteria in Section M of the RFP.  The evaluation criteria include program-specific criteria which are divided into areas.  The areas are usually subdivided into factors which may be further subdivided into subfactors and, in turn, into elements.  Each program-specific criterion is then assessed against one or more assessment criterion such as Soundness of Approach.  For more detail on the Air Force source selection process, see Section 2.6 of the Program Management CPAT.  

2.6.1  System Engineering Evaluation Area and Factors 

�tc "2.6.1  Evaluation Criteria (Section M)" \l 3�

The offerors are provided the bases for award in Section M of the RFP.  The bases include areas, factors, and, perhaps, subfactors and elements that make up the program-specific evaluation criteria.  

Areas, factors, and subfactors are presented in this section that you can tailor in preparing system engineering inputs for Section M.  In tailoring the inputs, you should account for both the latest policy� for preparing Section M and the specific scope and risks of the contract you are planning.  You should also tailor them consistent with your tailoring of the suggestions in Section 2.5 above to prepare the proposal preparation instructions in Section L of the RFP.  

If an evaluation area encompassing system engineering has not already been defined for your RFP, then the activities covered by this CPAT can be included in an overarching area as follows (items below in italics may be directly copied for use in a RFP and then tailored based on the current policy and the scope of your program):

Area: Technical

This or a similar area can then be subdivided into factors:

Factor: Solution Performance

Factor: System Engineering



These two factors are of equal importance.  

You can add other technical factors to the list presented just above.  For example, you can add factors corresponding to each of the other processes you deem critical to the contract you are planning or you can cover them with one additional factor such as Other Critical Processes.  (Alternatively, you can tailor the factor, System Engineering, to be a factor such as Critical Processes that would encompass system engineering and the other critical processes.  In that case, you would merge the subfactors and source selection standards that follow with those for the other critical processes.)  

The second factor listed above, system engineering, is further divided into subfactors in the following subsections.  The subfactors vary somewhat among the program phases.  You should tailor the support in the following subsection(s) for the nominal program phase(s) that are most applicable to the phase you are planning and skip over the other subsections.  If you do not choose to extend the evaluation criteria down to subfactors, then the subfactors below can be considered as an outline of the evaluation standards for system engineering.  

2.6.1.1  System Engineering Subfactors for Concept Evaluation

�tc "2.6.1.1  System Engineering Subfactors for Concept Evaluation" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactors are suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Requirements Analysis  

Subfactor: Concept Evaluation  

Subfactor: DTC & LCC Estimation  

Subfactor: Risk Management

Subfactor: Performance Verification

Subfactor: Decision Data Base Development/maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.1 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.1.2  System Engineering Subfactors for Program Definition and Risk Reduction�

�tc "2.6.1.2  System Engineering Subfactors for Program Definition and Risk Reduction" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactors are suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Requirements & Functional Analysis/Allocation

Subfactor: Synthesis

Subfactor: DTC & LCC Estimation

Subfactor: Risk Management

Subfactor: Performance Verification

Subfactor: Decision Data Base Development/maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.2 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.1.3  System Engineering Subfactors for EMD 

�tc "2.6.1.3  System Engineering Subfactors for EMD" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactors are suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Balanced Solution Synthesis

Subfactor: Balanced Life Cycle Planning

Subfactor: Risk Management

Subfactor: Cost estimating

Subfactor: Compliance Verification

Subfactor: IOT&E Support

Subfactor: Decision Data Base Development/maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.3 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.1.4  System Engineering Subfactors for Production, Deployment, and Operational Support

�tc "2.6.1.4  System Engineering Subfactors for Production, Deployment, and Operational Support" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactor is suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Product Baseline Completion

Subfactor: Iterative System Engineering for Changes

Subfactor: Balanced Life Cycle Planning

Subfactor: Compliance Verification

Subfactor: FOT&E Support  (Note to the CPAT User:  delete this subfactor if no FOT&E is planned.)

Subfactor: Decision Data Base Development/maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.4 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.1.5  System Engineering Subfactors for Operations and Logistics Support (Support and Services)

�tc "2.6.1.5  System Engineering Subfactors for Operations and Logistics Support (Support and Services)" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactor is suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Support to Anomaly, Problem, and Deficiency Resolution 

Subfactor: Balanced Life Cycle Planning

Subfactor: Iterative System Engineering for Changes

Subfactor: Compliance Verification

Subfactor: Decision Data Base Development/maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.5 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.1.6  Subfactors for Demilitarization and Disposal

�tc "2.6.1.6  Subfactors for Demilitarization and Disposal" \l 4�

Under the System Engineering Factor or some other factor that encompasses system engineering, the following subfactors are suggested as a starting point to be tailored to both current policy and the scope of your program:  

Subfactor: Balanced disposal planning

Subfactor: Compliance Verification

Subfactor: Decision Data Base maintenance

Subfactor: System engineering data



These subfactors are of equal importance.  



Note to the CPAT User: you can merge the evaluation of system engineering data under the second factor, Contract Work Breakdown Structure (CWBS) and Contract Statement of Work (CSOW), listed in the Program Management CPAT and delete the last subfactor here.  You should then merge the standards for this subfactor in Section 2.6.2.6 with the last two standards under the factor just listed in Section 2.6.2 of the PM CPAT.  

2.6.2  Evaluation Standards

�tc "2.6.2  Evaluation Standards" \l 3�

Once the proposals are received, they are compared to the evaluation standards (not to each other).  A source selection standard establishes the level an offeror’s proposal must meet in any factor, subfactor, or element to be judged acceptable (Green).  A standard may be either quantitative or qualitative.  Each standard consists of a Header that corresponds to the Area and Factor (as well as subfactor and element if the factor is subdivided), a Description, and one or more Standards for each. 

Standards for system engineering are presented in this section that you can tailor in preparing system engineering inputs for the evaluation standards.  These standards assume that (1) Section L of the RFP includes the proposal preparation instructions suggested in Section 2.5 above of this CPAT and (2) Section M includes the factors and subfactors suggested above in Section 2.6.1 and its applicable subsections.  If not, the standards presented here must be tailored to correspond to Sections L and M of the RFP.  In tailoring the inputs, you should account for both the latest policy� for preparing standards and the specific scope and risks of the contract you are planning.�  Also, these standards assume that the system engineering terms and acronyms are used as defined in Annexes 1 and 2 of this CPAT and included in a glossary and list of acronyms in the RFP.  

The suggested standards for system engineering presented in this CPAT vary somewhat from one program phase to another.  They are presented below in subsections corresponding to the nominal phases for a major defense acquisition program.  You should apply the standards in the following subsection(s) for the nominal program phase(s) that are most applicable to the phase you are planning and skip over the other subsections.  If you did not choose to extend the evaluation criteria for the factor System Engineering down to subfactors as suggested in Sections 2.6.1 through 2.6.1.6 above, then, in the standards below, you can merge the descriptions for each subfactor into a description at the factor level, delete the subfactors, and sequentially number each of the standards that follow.  

The suggested standards provide for evaluation that the offerors’ proposed solution and system engineering approach, as described in the technical proposal and Integrated Master Plan (IMP) Narrative on System Engineering, meet the Government’s needs.  Note that evaluation standards in Section 2.6.2 of the Program Management (PM) CPAT provide for evaluation of elements of the proposal that apply to all the critical processes.  For example, Standard 1.c under Factor 1 in the PM CPAT provides for evaluation that the significant accomplishments in the Integrated Master Plan (IMP) “encompass all steps required to satisfy all RFP objectives and requirements . . . ”  Under that standard, the significant accomplishments should be evaluated relative to all the processes deemed critical to your contract including system engineering, not just program management.  Note also that as described in Section 2.6 in the PM CPAT, Performance Risk will be evaluated based on past/present performance that is relevant to the approach proposed by the offeror across the proposal.  To aid in this evaluation, the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to identify in the technical proposal any differences between the system engineering and other critical processes used to develop the proposal and that committed to in the CSOW and IMP.  This data may be useful if the technical proposal is not fully integrated, i. e, contains inconsistencies, or is not responsive in some areas or if the contractor chose to use a different approach to prepare the proposal.  The Section L instructions in the PM CPAT also direct the offerors to state whether the system engineering (and other critical processes) described and committed to in the remainder of the proposal was applied to each contract discussed in the Past/Present Performance Volume and to summarize any significant differences or lessons learned which will be applied.  This data will help in the evaluation of the relevancy of the data on past and present performance to the proposed approach.)  

It is recommended that the standards suggested below for system engineering be tailored and integrated with those from the CPATs for program management and other processes deemed critical to your contract to prepare the overall standards for the source selection.  

�2.6.2.1  Source Selection Standards for Concept Exploration (Phase 0)

�tc "2.6.2.1  Source Selection Standards for Concept Exploration (Phase 0)" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to Concept Exploration from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.1 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that the operational need has been defined and validated prior to the program phase to be addressed by the RFP and that the operational need and the threat have been captured in a contractual requirements document(s) to be included in the RFP.  They also assume that most significant risk reduction steps (such as major demonstrations and prototypes) and the development of a formal functional baseline will occur in a future phase.  If any of these assumptions do not apply, then the applicable standards should be appropriately tailored and/or appropriate standards for other phases should be merged with these.  Items below in italics may be directly copied as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1: Solution Performance



DESCRIPTION: 



Evaluation will be made of the performance, risk, cost, and schedule for the offeror’s proposed concept(s).

STANDARD 1: 

The standard is met when the proposal describes one or more concepts for further evaluation and shows that each:

a. resulted from the offeror’s system engineering approach, 

b. is directly related to the mission need and other requirements, and

c. can meet the need or requirements.  

STANDARD 2: 

The standard is met when the proposal describes the high and moderate (but not less than the top ten) risks for each proposed concept and

a. shows that they emerged from the proposed risk management process, 

b. shows that, because of the current risk status or the mitigation steps to be carried out during the contract, the risk can be expected to be adequate to enter the next phase, and

c. describes a realistic approach to transitioning from the current system.  (Note to the CPAT User:  delete this part of the standard if the contract requirements do not address upgrading or modifying a current system.)  

STANDARD 3: 

The standard is met when the proposal describes the life cycle cost and development schedule drivers for each concept and demonstrates that each concept has the potential to be affordable and meet the program schedule requirements.  

Factor 2:  System Engineering 

Subfactor 1: Requirements Analysis  



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed process for requirements analysis.  

STANDARD: 

The standard is met when the proposal describes and commits to a requirements analysis process for recommending preliminary system functional and performance requirements which:  

a. starts with the eight primary system functions and develops preliminary system functional requirements, 

b. starts with the contract requirements document (Note to the CPAT User: recommend that you insert the name and date of the requirements document(s) in the RFP in place of the phrase, “the contract requirements document”) and develops preliminary verifiable system performance requirements and objectives (including Design-to-Cost and Life Cycle Cost objectives) that define the extent to which each functional requirement must be executed and capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost (affordability); applicable DoD and Air Force policies and practices; and public law, 

c. is carried out iteratively with functional analysis/allocation and synthesis to develop preliminary requirements that are balanced with respect to performance, cost, schedule, and risk, and

d. conducts cost-benefit trades in the trade space between the requirements and objectives to support the Government in refining the system requirements.  

Subfactor 2: Concept Evaluation



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed process to objectively evaluate alternative concepts.  

STANDARD: 

The standard is met when the proposal describes and commits to a process to

a. identify a reasonable range of alternative concepts including ones that apply COTS and NDI to the extent available and applicable, 

b. decompose and allocate the recommended system requirements to the alternative concepts, 

c. objectively trade (rather than subjectively rank) the concepts with respect to performance, cost, schedule, and risk, and 

d. recommend one or more affordable, balanced concepts for continued development and document the description, interfaces and other constraints, performance, life cycle cost, and development schedule for each.  

Subfactor 3: DTC & LCC Estimation  



DESCRIPTION: 



Evaluation will be made of the realism and completeness of offeror’s approach for estimating DTC and LCC.

STANDARD: 

The standard is met when the proposal describes and commits to a process 

a. that applies cost estimating techniques that are applicable and accepted industry-wide to each element of the proposed CWBS and

b. develops estimates for the development cost, the average unit production cost (UPC) if applicable, and the system life cycle cost (LCC) and spreads it over Government fiscal years.  (Note to the CPAT User:  recommend you work with your cost estimator or other financial management specialists to tailor this standard to your procurement.)  

Subfactor 4: Risk Management



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for risk management.  

STANDARD: 

The standard is met when the proposal describes and commits to a process for: 

a. performing thorough assessments of cost, schedule and performance risk and identifying all medium and high risks areas (but not less than the top ten risks) for the concept(s) recommended for continued development, 

b. identifying the risks associated with new technologies, new parts, new or updated processes, recent lessons learned, uncertainties in the operating environments, and scale of the hardware or software integration, and 

c.  defining the risks and proposed risk mitigation steps to be addressed in the next phase.  (Note to the CPAT User: recommend you insert the title of the next acquisition phase of your program, which would normally be Program Definition and Risk Reduction, where the word “next” is used in this standard.)  

Subfactor 5: Performance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verifying that the recommended concept(s) can meet the recommended system requirements.  

STANDARD: 

The standard is met when the proposal describes and commits to a process that extrapolates test data and demonstration results to verify that the concept(s) recommended for continued development are balanced with respect to performance, cost, schedule, and risk and can meet the recommended system requirements.  

Subfactor 6: Decision Data Base Development/maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for developing and maintaining the program decision data base.  

STANDARD: 

The standard is met when the proposal describes and commits to developing and maintaining a linked and readily retrievable collection of data (including inputs and intermediate and final results) that provide the audit trail of decisions (including the decision maker for each) and their rationale from initially stated needs and requirements, the system threat assessment, other program documents, DoD and AF policy and practice, and public law to the current description of the system requirements and the products, processes, and people solutions that satisfy the requirements.

Subfactor 7: System engineering data



(Note to the CPAT User:  If this subfactor was not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.)  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL as an exhibit listed in Section J of the model contract that meets the Government’s minimum needs for format, timeliness, and content and includes: 

a. the preliminary system requirements and changes thereto, 

b. the plans and procedures to be used to verify that the recommended concept(s) can meet the recommended system requirements, and

c. the results of such plans and procedures.  

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. the evolving concept(s) description, 

c. the plan for system engineering management, and 

d. all trade-off and other analyses that provide the basis for the evolving system requirements and concept(s).

�2.6.2.2  Source Selection Standards for Program Definition and Risk Reduction (Phase I)

�tc "2.6.2.2  Source Selection Standards for Program Definition and Risk Reduction (Phase I)" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to Program Definition and Risk Reduction from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.2 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that an Operational Requirements Document (ORD) has been validated for your program, that a system threat assessment report has been prepared, and that they have been captured in a contractual requirements document(s) to be included in the RFP.  These standards also assume that the selection of one or more preferred system concepts and at least a preliminary definition of the primary risks has been accomplished either during a previous phase or during the Contractors’ pre-proposal work.  These standards further assume that the assessment of program cost and risks and the completion of the functional baseline during the phase will provide the point of departure for the phase following the one you are now planning.  If any of these assumptions do not apply, then the applicable standards should be tailored appropriately and/or appropriate standards for other phases should be merged with these.  Items below in italics may be directly copied to use as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1: Solution Performance



DESCRIPTION: 



Evaluation will be made of the performance; parts, materials, and processes availability; application of COTS and NDI; risk; cost; and schedule of the offeror’s proposed concept(s).  

STANDARD 1: 

The standard is met when the proposal describes a concept or concepts for further evaluation and shows that each

a. resulted from the offeror’s system engineering approach, 

b. is directly related to the mission need and other requirements, 

c. can meet the need or requirements, 

d. requires parts types, materials, and processes that can realistically be ready to support the next phase, 

e. applies COTS and NDI to the extent available and applicable to reduce cost, schedule, and risk, and

f. includes the requirements for all new or modified Contractor or Government facilities and any Government equipment or property and shows that they will be available in time to support the proposed schedule including the satisfaction of environmental requirements in the case of facilities.  

STANDARD 2: 

The standard is met when the proposal describes a realistic and comprehensive approach for applying COTS and NDI to the extent available and applicable to reduce cost, schedule, and risk.

STANDARD 3: 

The standard is met when the proposal identifies the high and moderate (but not less than the top ten) risks for each proposed concept and 

a. shows that the detailed design and verification requirements for the planned mitigation steps (such as simulations and demonstrations) have evolved or will evolve from a structured system engineering process, 

b. shows that, because of the current risk status or the mitigation steps to be carried out during the contract, the risk can be expected to be acceptable to enter the next phase and

c. describes a realistic approach to transitioning from the current system.  (Note to the CPAT User:  delete this part of the standard if the contract requirements do not address upgrading or modifying a current system.)  

STANDARD 4: 

The standard is met when the proposal: 

a. provides the schedule slack, describes historical bases for the schedule projection, and relates the slack and schedule bases to the schedule risk, 

b. provides the remaining development, production, and O&S cost for each proposed concept,

c. provides the cost estimate, summarizes industry-accepted bases for each estimate, and relates the costs and cost bases to the cost risk for the system elements that account for 80% of each cost, and

d. demonstrates that each concept has the potential to be affordable and meet the program schedule requirements.  

Factor 2:  System Engineering 

Subfactor 1: Requirements & Functional Analysis/Allocation



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) to develop and recommend a functional baseline .  

STANDARD 1: 

The standard is met when the proposal describes and commits to a process to iteratively conduct requirements analysis, functional analysis/allocation, and synthesis to recommend a functional baseline which 

a. captures 

(1) the requirements in the contract requirements document, (Note to the CPAT User: recommend that you insert the name and date of the requirements document(s) in the RFP in place of the phrase, “the contract requirements document”)

(2)  the operational need, requirements (thresholds), and objectives (goals); 

(3) how the current, projected, and/or responsive threat systems and potential enemy doctrine could affect the system to include parameters such as timelines and frequency of occurrence for threat activity, range from the threat to the system, or other parameters relevant to the proposed design concept(s); (Note to the CPAT User: this standard assumes that you will provide the Contractors access to DIA-validated threat data in a requirements document, in a validated system threat assessment, or as basic threat data.  You should tailor the standard to reflect the threat parameters likely to be important to your system.)  

(4) external interface requirements and other design constraints including Design-to-Cost and Life Cycle Cost (affordability), physical characteristics, reliability, maintainability, environmental (including weather), and design and construction to include design and verification margins applicable to the proposed concept; and

(5) applicable DoD and Air Force policies and practices and public law, 

b. defines the extent to which all eight primary system functions must be executed, 

c. is balanced with respect to performance, cost, schedule, and risk in accordance with the results of the analyses and risk reduction efforts performed during the contract, 

d. states the performance requirements in verifiable terms, and

e. defines a verification method for each performance requirement that balances cost and schedule impacts with the risk to the program and the operational mission.  

STANDARD 2:

The standard is met when the contractor describes and commits to a process for conducting objective cost-benefit trades in the trade space between the requirements and objectives that will provide the Government assessments of performance, cost, schedule, and risk for use in refining the system requirements.  

Subfactor 2: Synthesis



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for synthesizing preliminary system element design concepts/approaches.  

STANDARD: 

The standard is met when the proposal describes and commits to a process to iteratively develop the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections) that:

a. are selected based on objective trade-offs of the performance, cost, schedule, and risk of a reasonable range of alternative candidates, 

b. are maintained in balance with respect to performance, cost, schedule, and risk through system-level analysis and control,

c. meet the recommended functional baseline,

d. incorporate the results of a time-line analysis that drives out any time related requirements, 

e. extends the functional architecture to the point that each allocated functional requirement can be related to a component in the physical hierarchy,

f. identifies any required new or modified facilities and the associated funding and environmental implications, and 

g. will ultimately lead to a synthesis for not only the prime operational hardware and software but also the requirements for the Contractor-supplied and Government-inventory support equipment, technical manuals, training programs for both Government and Contractor personnel, Government personnel skill and manpower levels, spare parts requirements, and factory support equipment and tooling which collectively comprise the system that satisfies the functional baseline.  

Subfactor 3: DTC & LCC Estimation



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for estimating development, production, and operations and support costs.  

STANDARD: 

The standard is met when the proposal describes and commits to a process for estimating development, unit production, and life cycle costs that uses methodology that is accepted industry wide, addresses all elements of the system provided by the Contractor as well as all provided or owned by the Government, and correlates costs to the CWBS.   

Subfactor 4: Risk Management



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for risk management.  

STANDARD: 

The standard is met when the proposal describes and commits to processes for 

a. performing thorough assessments of cost, schedule and performance risk and identifying all moderate and high risks areas (but not less than the top ten risks) for each selected design concepts/approaches

b. defining and implementing appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the next phase including the application of a structured system engineering approach for defining detailed design and verification requirements for simulations, demonstrations, and the like, and 

c. preparing risk management plans for the next phase.

Subfactor 5: Performance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verifying that the preliminary design concepts and approaches can meet the recommended functional baseline.   

STANDARD: 

The standard is met when the proposal describes and commits to analyses, simulations, tests, technology and prototype demonstrations, parts characterization, and/or other definition and risk reduction steps to verify that the preliminary design concepts/approaches can meet the recommended (or approved) functional baseline.  

Subfactor 6: Decision Data Base Development/maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for developing/maintaining the decision data base.  

STANDARD: 

The standard is met when the proposal describes and commits to a process for developing and maintaining a decision data base that forms a linked and readily retrievable collection of data (including inputs and intermediate and final results) that provide the audit trail of decisions (including the decision maker for each) and their rationale from initially stated needs and requirements, the system threat assessment, other program documents, and DoD policy, AF practice, and public law to: 

a. the evolving functional baseline; 

b. the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections and facility requirements) that satisfy the functional baseline; and 

c. the verification data that shows that the preliminary system design concepts/approaches can meet the functional baseline.  

Subfactor 7: System engineering data



Note to the CPAT User:  If this subfactor was not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL (or CDRL extension) as an exhibit listed in Section J of the model contract that includes: 

a. the functional baseline and changes thereto, 

b. the plans and procedures to be used to verify that the proposed concept(s) can comply with the proposed functional baseline, 

c. the verification results that confirm compliance, and 

d. meets the Government’s minimum needs for format, timeliness, and content.

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. evolving hardware and software element requirements, 

c. the evolving baseline concept, architecture, and/or design description, 

d. the plan for system engineering management, 

e. the status of all system engineering Technical Performance Measures (TPMs) and metrics, 

f. all trade-off and other studies that provide the basis for the evolving concepts, physical hierarchies, architectures, and baselines, and 

g. the planning for and results of all verification efforts that show that the evolving functional architecture, physical hierarchy, and baselines can satisfy the contract requirements.  

�2.6.2.3  Source Selection Standards for EMD (Phase II)

�tc "2.6.2.3  Source Selection Standards for EMD (Phase II)" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to EMD from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.3 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that a functional baseline that includes Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements and a verification method for each performance requirement has been established in a preceding phase (though it may still have TBDs, TBRs, or TBSs� that require iterative updates) and that the formal comparison of the as-built configuration to the technical data package and the establishment of a Product Baseline will be completed in a subsequent phase.  If either of these assumptions do not apply, then the applicable standards should be tailored accordingly and/or appropriate standards for other phases should be merged with these.  These standards also assume that it is critical to start EMD with an Integrated Master Plan the includes key significant accomplishments and associated criteria for system engineering.  (Such can be especially critical if there is no continuing competition during EMD for the prime contractor role.)  

Items below in italics may be directly copied to use as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1 Solution Performance



DESCRIPTION: 



Evaluation will be made of the performance; parts, materials, and processes readiness; application of COTS and NDI; need for new or modified resources, risk; development plans; schedule; and cost  for the offeror’s proposed system concept, element design approaches, and development program.  

STANDARD 1: 

The standard is met when the proposal describes a system concept and system element design approaches and shows they

a. are directly related to the system performance requirements, 

b. can meet the functional baseline based on the extrapolation of test, demonstration, and inspection data, 

c. require only parts types, materials, and processes that can realistically be fully characterized prior to their design application and fully qualified prior to their use for verification, flight, or delivered hardware, 

d. apply COTS and NDI (including technical manuals and training programs) to the extent available and applicable to reduce cost, schedule, and risk, and

e. include the requirements for all new or modified Government equipment, property, and facilities and shows that they will be available in time to support the proposed schedule including the satisfaction of environmental requirements in the case of facilities.  

STANDARD 2: 

The standard is met when the proposal 

a. identifies all high and moderate (but not less than the top ten) risks, 

b. shows that the risk is acceptable because of the mitigation steps to be carried out during the contract, included as significant accomplishments and associated criteria in the IMP, and scheduled in the IMS, and 

c. describes a realistic approach to transitioning from the current system.  (Note to the CPAT User:  delete this part of the standard if the contract requirements do not address upgrading or modifying a current system.)  

STANDARD 3: 

The standard is met when the offeror summarizes comprehensive, timely plans in the proposal, commits to them via significant accomplishments and associated criteria in the IMP, and shows realistic schedules for them in the IMS for: 

a. hardware and software development including 

(1) the development of the functional architecture, physical hierarchy, and allocated and design baselines, (Note to the CPAT User: if you plan to compete the production phase, then this standard should be tailored to include completion of a formal product baseline to use as a basis for the competition.)  

(2) the readiness of PMP, and

(3) the completion of design requirements and environmental and funding implications for any required Government facilities, 

b. developing, verifying or completing any required Contractor-supplied resources including development environments, test and factory support equipment, tooling, and facilities in a logical sequence and on a schedule to support their intended use, 

c. all hardware manufacturing and all deployment required during the contract, 

d. evaluating the performance of the evolving solution to 

(1) verify it has satisfied the allocated, design, and functional baselines by the Event, System Verification Completion and Readiness for Production, Deployment, Operations, and Support, and (Note to the CPAT User: this is one of the Events recommended in the Program Management CPAT for the EMD phase.  If it is not to be required by the RFP, change it to another that is, or, in Section L, request the Contractor to recommend one.) 

(2) show that it can satisfy the functional baseline based on all data available at each prior system-level Event in the IMP,

e. ensuring and demonstrating readiness for a successful IOT&E through the timely: 

(1) execution of IOT&E scenarios in the IOT&E environments to the degree practical during DT&E, 

(2) deployment of verified system prime equipment and Contractor-supplied support equipment, 

(3) delivery of verified technical manuals, operating procedures, and training programs (or requirements for any training not to be performed under the contract) for operational personnel prior to the start of IOT&E, 

(4) delivery of verified requirements for Government-inventory support equipment in time for their availability prior to the start of IOT&E, 

(5) readiness of spares prior to the start of IOT&E, 

(6) delivery or deployment of other identified prerequisites, 

(7) planning for Contractor support during IOT&E including the timely resolution of observed anomalies or deficiencies, and

(8) Contractor certification of the above by the Event, IOT&E Readiness, (Note to the CPAT User: this is one of the Events recommended in the Program Management CPAT for the EMD phase.  If it is not to be required by the RFP, change it to another that is, or, in Section L, request the Contractor to recommend one.)  

f. baselining life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans and updating them based on the results of both contract compliance verification and IOT&E so that they:

(1) meet the Government’s long-term needs and

(2) encompass any required development, and 

g. recommending the level and timing of Government control of the product configuration control below the system level.  

STANDARD 4: 

The standard is met when the proposal: 

a. provides the schedule slack, describes historical bases for the schedule projection, and relates the slack and schedule bases to the schedule risk, 

b. provides an estimate of the remaining development, production, O&S and life cycle costs for the proposed system concept,

c. provides the cost estimate, summarizes bases for each estimate that are based on methodologies that are accepted industry-wide, and relates the costs and cost bases to the cost risk for the system elements that account for 80% of the cost of each phase, 

d. as part of the O&S bases, provides the required Government manpower and skill levels based on accepted methodology, and

e. demonstrates that the system concept and development plans for completing development, including any plans for new parts, materials, or processes, new or modified facilities, or other new or modified resources, are affordable and meet the program schedule requirements at acceptable risk.  

Factor 2:  System Engineering 

Subfactor 1: Balanced Solution Synthesis



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for iteratively recommending updates to the functional baseline and developing a balanced functional architecture, physical hierarchy, allocated baseline, and design baseline.  

STANDARD 1: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes to iteratively:

a. recommend updates (including completing any TBDs or TBSs or resolving any TBRs) to the functional baseline

b. develop the functional architecture, physical hierarchy, and allocated baseline, 

c. update the allocated baseline and complete a balanced design baseline (initial product baseline), and 

d. update the design baseline to correct any lack of compliance or deficiencies identified in either contract compliance verification or IOT&E.  (Note to the CPAT User: if Low Rate Initial Production (LRIP) of some or all the hardware is planned as part of EMD, the last item in this list should be tailored to include an update of the design (initial product) baseline prior to the start of LRIP.  If you plan to compete the production phase, then the list and the corresponding instructions for the IMP Narrative in Section L should be tailored to include completion and delivery of a formal product baseline to use as a basis for the competition.)  

STANDARD 2:  

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for a functional architecture, physical hierarchy, allocated baseline, design baseline, and life cycle data, plans, and procedures that:

a. are based on objective trade-offs (rather than subjective ranking) of the performance, cost, schedule, and risk of all realistic alternatives, 

b. are selected to balance performance, cost, schedule, and risk,

c. are maintained in balance with respect to performance, cost, schedule, and risk through system-wide analysis and control,

d. apply only parts, materials, and processes that have been fully characterized and qualified and are ready to support future program activities,

e. apply COTS and NDI where available to reduce cost, schedule, or risk, 

f. apply and maintain adequate margins including those for operating levels and environments (at the part, component, and segment level), verification uncertainties (at each level for which verification is planned), and computer resource requirements (including memory and throughput margins that are consistent with the maturity of the hardware and software),

g. incorporate and fully address: 

(1) the results of a time-line analysis that drives out any time-related requirements, 

(2) all internal interface and other design constraints between the elements of the physical hierarchy, and

(3) allocated DTC and LCC (affordability) constraints, and

h. result in verified: 

(1) designs for the operational hardware, 

(2) operational software code, 

(3) elements required for manufacturing including drawings, manufacturing and assembly instructions, parts and components requirements, material requirements, process instructions, factory test and support equipment and tooling, or the equivalent in the offerors nomenclature, 

(4) Contractor-supplied support equipment, 

(5) requirements for Government-inventory support equipment, 

(6) spares requirements,

(7) technical manuals and operating procedures, 

(8) training programs for Government personnel, 

(9) Government personnel skill and manpower levels, 

(10) design requirements for any required new or modified Government facilities along with the associated funding and environmental implications, 

(11) disposal equipment requirements, 

(12) other identified system elements (if any), and

(13) integrated system that satisfies the approved functional baseline.  

Subfactor 2: Balanced Life Cycle Planning



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for developing life-cycle data, procedures, and plans.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for:

a. developing baseline life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans that are balanced with respect to performance, cost, schedule, and risk and 

b. updating them based on the results of both contract compliance verification and IOT&E.

Subfactor 3: Risk Management



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for risk management.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for 

a. performing thorough assessments of cost, schedule and performance risk to identify all moderate and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches and design baseline and 

b. defining and implementing appropriate risk mitigation efforts to reduce risks to levels that are acceptable to meet the cost and schedule goals for this phase and to transition to the next phase.

Subfactor 4: Cost estimating



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for cost estimating.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for cost estimating that uses methodology that is accepted industry wide, addresses all elements of the system provided by the Contractor as well as all provided or owned by the Government, and correlates costs to the CWBS.   

Subfactor 5: Compliance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verification.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for 

a. evaluating the evolving system end-to-end performance based on all available data to confirm that it can meet the functional requirements and 

b. verifying that the completed system design, including verification, manufacturing, deployment, training, operational, support, and disposal elements, satisfies the allocated, design, and functional baselines.  

Subfactor 6: IOT&E Support



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for preparing for and supporting IOT&E.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for preparing for and supporting IOT&E that:

a. develops DT&E plans and procedures to duplicate the IOT&E environments and scenarios to the degree practical, 

b. ensures timely readiness of all Contractor supplied system elements, and 

c. provides certification of readiness by the Contractor Program Manager or higher based on the verification and delivery/deployment of all required system elements and readiness to provide operational support.  

Subfactor 7: Decision Data Base Development/maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process and plans for developing and maintaining the decision data base.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process that provides a linked and readily retrievable collection of data (including inputs and intermediate and final results) that 

a. provide the audit trail of decisions and their rationale from initially stated needs and requirements, the system threat assessment, other program documents, and DoD policy, AF practice, and public law to the current description of the system requirements and the products, processes, facilities, life cycle plans, and personnel requirements that collectively satisfy the requirements,  

b. includes, as they evolve, 

(1) the functional baseline, the functional architecture, the physical hierarchy, and the allocated, and design baselines defining all system elements, 

(2) life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans (including but not limited to verification plans and procedures, drawings, manufacturing instructions, logistics support plans, common [Government-inventory] support equipment requirements, spares requirements, training programs [or training program requirements for training programs not developed under the contract], technical manuals, and required Government personnel skill and manpower levels applicable to both OT&E and the operations phase), 

(3) the embedded software, 

(4) remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps, 

(5) cost estimates and their bases, 

(6) data, models, and analytic techniques used to verify that an evolving solution can meet its requirements, 

(7) the verification results that verify compliance of designs or delivered products with the contract requirements, 

(8) the approval authority and rationale for any changes to the data, and 

(9) any other decision support data developed under the contract linked to its basis in the rest of the data base, and  

c. provides for the efficient traceability through the architectures, baselines, and the physical hierarchy 

(1) from any element up to the Government sources of the functional baseline or down to the lowest elements of the allocated, design, and product baselines, 

(2) from any element to the corresponding requirement reference, 

(3) from any requirement to the corresponding verification method and verification plans, procedures, and data, 

(4) from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data, and 

(5) from any element to its change history.

Subfactor 8: System engineering data



Note to the CPAT User:  If this subfactor is not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL (or CDRL extension) as an exhibit listed in Section J of the model contract that includes an appropriately tailored DID for each data item and lists: 

a. the functional baseline and changes thereto, 

b. the Configuration Item Product Specification for all items that are proposed to be controlled ultimately by the Government or that arise from the systems engineering process as appropriate for control by the Government, 

c. the plans and procedures to be used to verify compliance with all contract requirements, and 

d. the verification results that confirm compliance

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. hardware and software Development and Product Specifications not listed in the CDRL, 

c. the evolving concept or design description, 

d. plans, procedures, and data for verification, manufacturing (including all buy-to requirements, drawings, and manufacturing instructions), support (including spares and support equipment requirements), deployment, training (including training requirements and programs), operations (including technical manuals and operating procedures), and disposal, 

e. the plan for system engineering management, 

f. the status of all system engineering Technical Performance Measures (TPMs) and metrics, 

g. all trade-off and other studies that provide the basis for the evolving architectures, physical hierarchies, design concepts, and baselines, and 

h. the results of all performance evaluation and verification efforts that show that the evolving functional architecture, physical hierarchy, and baselines can satisfy or has satisfied the contract requirements.  

�2.6.2.4  Source Selection Standards for Production, Deployment, and Operational Support (Phase III)

�tc "2.6.2.4  Source Selection Standards for Production, Deployment, and Operational Support (Phase III)" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to Production, Deployment, and Operational Support from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.4 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that functional, allocated, and design baselines have been established and that compliance of the design baseline with the functional baseline has been verified in preceding phase(s) (or during the Contractors’ pre-proposal work) but that the formal comparison of the as-built configuration to the technical data package and the establishment of a product baseline will be completed in the phase for which you are now preparing standards.  If these assumptions do not apply, then the applicable standards should be tailored appropriately and/or appropriate standards for other phases should be merged with these.  In particular if significant hardware or software development is anticipated, then the standards for the EMD phase should be merged with these.  

Items below in italics may be directly copied to use as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1 Solution Performance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the performance, maturity, need for Government resources, risk, plans, schedule, and cost for offeror’s proposed system design.

STANDARD 1: 

The standard is met when the proposal describes a system design and shows that it: 

a. has been verified to meet each performance requirement in the functional baseline based on the specified verification method, 

b. is composed of elements that have been qualified to meet their allocated requirements including environmental and operating margins, 

c. applies only part types, material, and processes that have been qualified as applied in the proposed solution and are ready to support the proposed production activities, and 

d. requires only Government resources that can realistically be available when needed including the fulfillment of environmental regulations and completion of construction for any facilities.  

STANDARD 2: 

The standard is met when the proposal 

a. identifies all high and moderate production performance, cost, and schedule risks (but not less than the top ten), describes the corresponding risk mitigation plans, and demonstrates that the resulting risk for the contract is low and 

b. describes a realistic approach for transitioning from the current system to the proposed system.  (Note to the CPAT User: delete this part of the standard if transition from a current system is not required.)  

STANDARD 3: 

The standard is met when the offeror summarizes in the proposal, commits via significant accomplishments and associated criteria in the IMP, and shows realistic schedules in the IMS for comprehensive, timely production, deployment, and operational support plans that:

a. will result in the establishment of a complete product baseline, 

b. will result in a recommendation at the completion of the product baseline for the level of Government control (if any) of the product configuration below the system level, 

c. employ Contractor-supplied resources including test and factory support equipment, tooling, and facilities that are or will realistically be ready on a schedule to support their intended use, 

e. will result in life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans in time to support the start of each activity, and

f. will result in verification that each delivered system element meets it’s requirements in the product baseline.  

STANDARD 4: 

The standard is met when the proposal: 

a. summarizes the production schedule and the describes slack, describes historical bases for the schedule projection, and relates the slack and schedule bases to the schedule risk, and 

b. provides an estimate of the remaining production, O&S, and life cycle costs for the proposed system,

c. provides the cost estimate, summarizes industry-accepted bases for each estimate, and relates the costs and cost bases to the cost risk for the system elements that account for 80% of the cost of each phase, 

d. as part of the O&S bases, provides the required Government manpower and skill levels based on accepted methodology, and

e. demonstrates that the proposed system and the production, deployment, and operational support plans, including any new or modified Government and Contractor resources, are affordable and meet the program schedule requirements at acceptable risk.  

Factor 2:  System Engineering 

Subfactor 1: Product Baseline Completion



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for completing the product baseline.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for completing the product baseline that is the result of iteratively updating the functional architecture, allocated baseline, and design (initial product) baseline as necessary to maintain or achieve 

a. conformance with the functional baseline, 

b. complete definition of the requirements for each product to be delivered to the Government including: 

(1) hardware manufacturing requirements (drawings, manufacturing and assembly instructions, and buy-to requirements for parts, materials, and components or the equivalent),

(2) completed code for software, and 

(3) the functional and physical requirements for production acceptance testing and requirements for testing during deployment and operational support, 

c. balance with respect to performance, cost, schedule, and risk, and

d. recommendations for the Government’s level for product configuration control below the system level.  Define and commit to your process for providing the Government adequate insight into control of the baseline requirements for each delivered product for which the Government does not take control of the baseline..  

Subfactor 2: Iterative System Engineering for Changes



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for iteratively carrying out requirements analysis, functional analysis/allocation, and synthesis for any necessary changes or modifications.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for iteratively recommending necessary updates to the functional baseline and any elements of other baselines controlled by the Government; developing updates to the functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline elements not controlled by the Government as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk; and verifying compliance with the baselines.  

Subfactor 3: Balanced Life Cycle Planning  



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for developing and/or maintaining life-cycle plans, data, and procedures.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for developing and maintaining life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans that 

a. reflect

(1) the current product baseline and 

(2) the results of contract compliance verification and operations and 

b. are balanced with respect to performance, cost, schedule, and risk.  

Subfactor 4: Compliance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verifying delivered products.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for verifying that delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the product baseline.  

Subfactor 5: FOT&E Support  (Note to the CPAT User:  delete this subfactor if no support to FOT&E is planned.)



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for supporting FOT&E.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process for sustaining engineering in support of resolving anomalies or deficiencies found during FOT&E.  

Subfactor 6: Decision Data Base Development/maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for decision data base development and maintenance.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to a process that provides a linked and readily retrievable collection of data (including inputs and intermediate and final results) that 

a. provide the audit trail of decisions and their rationale from initially stated needs and requirements, the system threat assessment, other program documents, and DoD policy, AF practice, and public law to the current description of the system requirements and the products, processes, facilities, life cycle plans, and personnel requirements that collectively satisfy the requirements,  

b. includes, as they evolve, 

(1) the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product baselines defining all system elements, 

(2) life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans (including but not limited to verification plans and procedures, drawings, manufacturing instructions, logistics support plans, common [Government-inventory] support equipment requirements, spares requirements, training programs [or training program requirements for training programs not developed under the contract], technical manuals, and required Government personnel skill and manpower levels), 

(3) the embedded software, 

(4) remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps, 

(5) cost estimates and their bases, 

(6) data, models, and analytic techniques used to verify that an evolving solution can meet its requirements, 

(7) the verification results that verify compliance of designs or delivered products with the contract requirements, 

(8) the approval authority and rationale for any changes to the data, and 

(9) any other decision support data developed under the contract linked to its basis in the rest of the data base, and  

c. provides for the efficient traceability through the architectures, baselines, and the physical hierarchy 

(1) from any element up to the Government sources of the functional baseline or down to the lowest elements of the allocated, design, and product baselines, 

(2) from any element to the corresponding requirement reference, 

(3) from any requirement to the corresponding verification method and verification plans, procedures, and data, 

(4) from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data, and 

(5) from any element to its change history.

Subfactor 7: System engineering data



Note to the CPAT User:  If this subfactor was not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL (or CDRL extension) as an exhibit listed in Section J of the model contract that includes: 

a. changes to the functional baseline, 

b. the Configuration Item Product Specification for all items that controlled by the Government, 

c. the plans and procedures to be used to verify compliance with all contract requirements, and 

d. the verification results that confirm compliance, and 

that meets the Government’s minimum needs for format, timeliness, and content.

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. hardware and software Development and Product Specifications not listed in the CDRL, 

c. the evolving product description, 

d. plans, procedures, and data for verification, manufacturing, support, deployment, training, operations, and disposal, 

e. the plan for system engineering management, 

f. the status of all system engineering Technical Performance Measures (TPMs) and metrics, 

g. all trade-off and other studies that provide the basis for the evolving architectures, physical hierarchies, design concepts, and baselines, and 

h. the results of all performance evaluation and verification efforts that show that evolving changes to the functional architecture, physical hierarchy, and baselines can satisfy or has satisfied the contract requirements.  

�2.6.2.5  Source Selection Standards for Operations and Logistics Support (Support and Services)

�tc "2.6.2.5  Source Selection Standards for Operations and Logistics Support (Support and Services)" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to Operations and Logistics Support (Support and Services) from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.5 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that the product baseline has been established and verified in preceding phases and that production system elements, other than replenishment spares, have been turned over to the Operator (or will be under another contract).  If these assumptions do not apply, then the applicable standards should be tailored appropriately and/or appropriate standards for other phases should be merged with these.  Items below in italics may be directly copied to use as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1 Solution Performance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed approach for support and services.

STANDARD: 

The standard is met when the offeror describes in the proposal, commits to via significant accomplishments and associated criteria in the IMP, and shows realistic schedules in the IMS for operational and logistics support plans that: 

a. will result in required new or modified items that are verified to meet the Government’s needs along with recommendations for the level and timing for Government control (if any) of the product configuration for the new items; (Note to the CPAT User: delete this part of the standard if no new items are covered by the scope of the contract.)  

b. provide for balanced, timely life cycle manufacturing, verification, deployment, (Note to the CPAT User: delete manufacturing from this list if no new hardware is covered by the scope of the contract and delete the verification and deployment if no new hardware or software deliveries are covered.) training, operations, support, and disposal plans, procedures, and data; 

c. will result in the timely resolution of anomalies, problems, and deficiencies; and

d. require only Government and Contractor-supplied resources including development environments (to deal with changes), tooling, equipment, property, and facilities that are or will realistically be available when needed for the proposed plans.  

Factor 2:  System Engineering 

Subfactor 1: Support to Anomaly, Problem, and Deficiency Resolution 



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for support to anomaly, problem, and deficiency resolution.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to process(es) for supporting the Government in resolving anomalies, problems, and deficiencies and for developing and recommending solutions (including the maintenance actions, procedural changes, or block updates to software, hardware, and facilities) that:

a. evolve from the Offeror’s system engineering processes and 

b. balance performance, cost, schedule, and risk.  

Subfactor 2: Balanced Life Cycle Planning



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for developing and/or maintaining life-cycle plans, data, and procedures.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to processes for developing and maintaining life-cycle verification, manufacturing, deployment, support, training, operating, and disposal data, procedures, and plans that 

a. reflect

(1) the current product baseline and 

(2) the results of contract compliance verification and Government operations and 

b. are balanced with respect to performance, cost, schedule, and risk.  

Subfactor 3: Iterative System Engineering for Changes



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s system engineering process(es) for iteratively carrying out requirements analysis, functional analysis/allocation, and synthesis for any necessary system changes or modifications.  

STANDARD: 

The standard is met when the offeror describes in the proposal and commits in the IMP Narratives to system engineering processes for iteratively: 

a. recommending necessary updates to the functional baseline and any elements of other baselines controlled by the Government before such changes are implemented,

b. developing updates to the functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline elements not controlled by the Government as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk, 

c. verifying that the evolving baselines can and that the updated product baseline does comply with the approved functional baseline, 

d. recommending the Government’s level for configuration control below the system level for any new products to meet the Governments needs for reprocurement or other identified purposes, and 

e. providing the Government full insight into the control of the baseline requirements for each delivered product for which the Government does not take control of the baseline and implementing such control no lower than the level of the Contractor’s program manager.  

Subfactor 4: Compliance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verifying delivered products.  

STANDARD: 

The standard is met when the proposal describes and commits to processes for verifying that delivered products, including training, operational, support, and disposal system elements, satisfy their requirements in the product baseline according to the specified verification method.  

Subfactor 5: Decision Data Base Development/maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for decision data base development and maintenance.  

STANDARD: 

The standard is met when the proposal describes and commits to a process for developing and/or maintaining a linked and readily retrievable collection of data (including inputs and intermediate and final results) that 

a. provide the audit trail of decisions, their rationale, and approval authority from initially stated needs and requirements, the system threat assessment, other program documents, and DoD policy, AF practice, and the law through the functional baseline, functional architecture, physical hierarchy, and allocated baseline, design baseline, to the product baseline and the life-cycle plans, procedures, and data and 

b. include anomalies, problems, and deficiencies; the corresponding recommended resolution or disposition; the rationale for each recommendation; and any actions taken by the Contractor.  (Note to the CPAT User: this standard should be tailored to define any data base(s) from previous program phases that are to be maintained and the standards for its further development and maintenance that are practical and affordable given the status of that (those) data base(s).)  

Subfactor 6: System engineering data



Note to the CPAT User:  If this subfactor was not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL (or CDRL extension) as an exhibit listed in Section J of the model contract that includes: 

a. recommended changes to the functional baseline, 

b. the Configuration Item Product Specification or updates thereto for all items that are controlled by the Government, 

c. the plans and procedures to be used to verify that all delivered products comply with all applicable requirements, and 

d. the verification results that confirm compliance 

that all meet the Government’s minimum needs for format, timeliness, and content.

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. new or updates to specifications or other requirements documents not listed in the CDRL, 

c. updates to the system description, 

d. the plan for system engineering management, 

e. the status of all system engineering Technical Performance Measures (TPMs) and metrics, 

f. all trade-off and other studies that provide the basis for the changes to architectures, physical hierarchies, design concepts, baselines, and life cycle plans, and 

g. updates to data, procedures, and plans for manufacture, verification, training, deployment, operations, support, and disposal over the life cycle.

�2.6.2.6  Source Selection Standards for Demilitarization and Disposal

�tc "2.6.2.6  Source Selection Standards for Demilitarization and Disposal" \l 4�

If (1) Section L of the RFP does not include the instructions applicable to Demilitarization and Disposal from Section 2.5 above of this CPAT and (2) Section M of the RFP does not include the area and factors from Section 2.6.1 and the subfactors from 2.6.1.6 of this CPAT, then the standards presented here must be tailored to correspond to Sections L and M.  

These standards assume that the basic disposal data and plans were developed and verified in preceding phases and require at most an update during demilitarization and disposal.  If this assumption does not apply, then the applicable standards should be tailored appropriately and/or appropriate standards for other phases should be tailored and merged with these.  Items below in italics may be directly copied to use as a starting point to develop the standards for your procurement.  

Evaluation Standards

Area: Technical 

Factor 1 Solution Performance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed approach for support to demilitarization and disposal.

STANDARD: 

The standard is met when the proposal describes in the proposal, commits to in the IMP Narratives, and schedules in the IMS comprehensive, timely plans support to demilitarization and disposal and shows that they: 

a. will identify any operational, regulatory, or legal requirements and ensure such requirements are met by the delivered products, plans, procedures, and data, 

b. address any necessary new or changes to existing equipment, software, manuals, plans, procedures, data, and/or training, and

c. require only Government and Contractor-supplied resources required including tooling, equipment, property, and facilities that will realistically be available when needed for the proposed plans.

Factor 2:  System Engineering 

Subfactor 1: Balanced disposal planning



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process(es) for developing and/or updating any necessary demilitarization and disposal equipment, software, manuals, plans, procedures, and/or data.  

STANDARD: 

The standard is met when the proposal describes and commits in the IMP Narratives to a process for completing and/or updating any necessary demilitarization and disposal equipment, software, manuals, procedures, plans, and data that: 

a. satisfy the functional baseline and any other identified regulatory, legal, or operational requirements and 

b. are balanced with respect to performance, cost, schedule, and risk.  

Subfactor 2: Compliance Verification



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for verifying delivered products.  

STANDARD: 

The standard is met when the proposal describes and commits to processes for verifying that delivered products, including disposal equipment, software, plans, procedures, and data, satisfy the Government’s needs.  

Subfactor 3: Decision Data Base maintenance



DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s process for decision data base development and maintenance.  

STANDARD: 

The standard is met when the proposal describes and commits to a process for maintaining any decision data base developed in previous phases (Note to the CPAT User: tailor the preceding part of the standard to define the specific data base(s) from previous phases that are to be updated and maintained during the contract) and developing or maintaining a linked and readily retrievable collection of data (including inputs and intermediate and final results) that provide the audit trail of decisions and their rationale from disposal needs and requirements, relevant program documents, and DoD policy, AF practice, and the law to the recommended disposal data, plans, and procedures.  

Subfactor 4: System engineering data



Note to the CPAT User:  If this subfactor was not included in Section M, then merge these standards with the last two standards under the last factor in Section 2.6.2 of the Program Management CPAT.  

DESCRIPTION: 



Evaluation will be made of the adequacy and completeness of the offeror’s proposed system engineering data.  

STANDARD 1.  Contract Data Requirements List (CDRL) 

(Note to CPAT User:  Delete this standard if a contractor-prepared CDRL or CDRL extension is not required by the RFP.  Note also that the Section L instructions contained above in Section 2.5 of this CPAT direct the offerors to provide the CDRL or CDRL extension as part of the model contract but provide the rationale in the Management Proposal.)  

The standard is met if the proposal includes a CDRL (or CDRL extension) as an exhibit listed in Section J of the model contract that includes: (Note to the CPAT User: insert here any items listed in the instructions in Section L for the Contractors to prepare or extend the CDRL or that you know will be required on a specific schedule, in a specific format, or to be submitted for Government approval.)  

STANDARD 2: Other Data Items

The Standard is met when the proposal includes a contractual commitment to timely and ready Government electronic accessibility of all data developed under the contract to include, as a minimum, 

a. the decision data base, 

b. new or updated plans, procedures, and data for demilitarization and disposal, 

c. the evolving allocated requirements for and description of new or modified demilitarization and disposal equipment, software, or technical manuals, 

d. the plan for system engineering management, 

e. the status of all system engineering Technical Performance Measures (TPMs) and metrics, 

f. all trade-off and other studies that provide the basis for recommended disposal actions, and 

g. the planning for and results of all verification efforts that show that all delivered products comply with the contract requirements.  

�Section 3.  Critical Process Evaluation and Assessment

�tc "3.  Critical Process Evaluation and Assessment" \l 1�

Support for conducting Technical Evaluations (Tech Evals) and preparing for fact finding for the system engineering aspects for non-competitive procurements is provided next in Section 3.1.  Support for maintaining insight into the Contractor’s system engineering activities after contract award is provided below in Section 3.2.  

3.1  Technical Evaluation (Tech Eval)/Fact finding Review Questions

�tc "3.1  Technical Evaluation (Tech Eval)/Fact finding Review Questions" \l 2�

The evaluation or review questions in the subsections that follow are for your use in preparing a Tech Eval of the Contractor’s proposal and in preparation for fact finding.  If your contract or contract change has already been definitized, go on to the review questions in subsection 3.2 below in this CPAT.  

The system engineering questions for Tech Eval/Fact finding presented in this CPAT vary from one program phase to another.  They are presented below in subsections corresponding to the nominal phases of a major defense acquisition program.  You should apply the questions in the following subsection(s) for the nominal program phase(s) that are most applicable to the contract you are planning and skip over the other subsections.  In preparation for Tech Eval and fact finding, you should also consider questions from the companion CPATs for the other processes that you deem critical to your contract.  In particular, see the Program Management CPAT for review questions that apply to all critical processes.

System engineering terms that are used below are defined in Annex 1, and acronyms are defined in Annex 2.  In addition, these review questions assume a basic knowledge of system engineering processes.  You may find it useful to review at least Annex 3.  Further detail is in the draft MIL-STD-499B (or the equivalent EIA/IS-632) and the sections of the draft MIL-HDBK-499-3 applicable to the current activities on the contract.�  

�3.1.1  Tech Eval/Fact finding Review Questions for Concept Exploration

�tc "3.1.1  Tech Eval/Fact finding Review Questions for Concept Exploration" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.1 on page � PAGEREF Obj_0 \h ��
21
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.1 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives in Section 2.3.1 of this CPAT and the corresponding review questions presented in this section assume that a basic mission need has been defined in a Mission Need Statement (MNS) or Operational Requirements Document (ORD) and validated prior to the program phase addressed by the RFP.  They also assume that any significant risk reduction steps (such as demos and prototypes) and the development of a formal functional baseline will occur in a future phase.  If any of these assumptions do not apply, then review questions from other phases should be considered along with these.  

Technical Evaluation/Fact finding Questions



Obj. 1. Develop and recommend preliminary system functional and performance requirements.  

Obj. 1.1. Starting with the eight primary system functions, develop preliminary system functional requirements.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for stating how the eight primary system functions (development, manufacturing, verification, training, deployment, operations, support, and disposal) must be satisfied by your program, i.e., for describing their logical relationship and qualitative scope via a functional flow block diagram or an equivalent methodology?  



Obj. 1.2. Starting with the contract requirements document, develop preliminary verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that define the extent to which each functional requirement must be executed and capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; applicable DoD and Air Force policies and practices; and public law.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for developing the performance requirements corresponding to each functional requirement?  

For capturing the operational need, requirements (thresholds) and objectives as stated in the contract requirements document (which may reference parts or all of the Mission Need Statement or Operational Requirements Document)?  

For recommending threat-related requirements based on DIA-validated threat data?

For interface and other design constraints?  

For identifying applicable DoD and Air Force policies, practices, and lessons learned applicable to the concepts being explored?  

For developing realistic system-level DTC and LCC objectives that correspond to (1) a realizable system design that satisfies the other recommended system requirements and (2) affordable budget levels for the system?  

For ensuring that the requirements are stated in verifiable performance terms?  



Obj. 1.3. In the trade space between the requirements and objectives, conduct objective cost-benefit trades to support the Government in refining the system requirements.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for objectively and, to the degree practical, quantitatively evaluating (rather than subjectively ranking) the operational benefits, cost, schedule, and risk of operational requirements in the range between the minimum or threshold and the objective or goal where such has been defined in the contract requirements document, an operational requirements document, or through some other means acceptable to your SPO and the Operator?  



Obj. 2. Decompose and allocate the recommended system requirements to alternative concepts and objectively trade them with respect to performance, cost, schedule, and risk.  Document and recommend one or more affordable, balanced concepts for continued development.  

Has the Contractor defined one or more alternative concepts for evaluation?  Has the Contractor shown that the concepts proposed for evaluation can meet the Government’s need or requirements?  

Has the Contractor defined and committed in the CSOW and/or IMP to decompose and allocate the recommended system requirements (including cost requirements) to each alternative concept to be evaluated?  

Has the Contractor described and committed in the CSOW and/or IMP to a trade-off process that objectively, and to the degree practical, quantitatively evaluates (rather than subjectively ranks) all realistic alternatives to select the concept that best balances performance, cost, schedule, and risk?  

Has the Contractor described and committed to a process for documenting the selected concept(s) adequate for Government evaluation including cost evaluation?  



Obj. 3. Develop preliminary Design-to-Cost (DTC) and Life-Cycle-Cost (LCC) estimates for the recommended concept(s).   

Has the Contractor described and committed in the CSOW and/or IMP to a process that applies cost estimating methodology that is accepted industry-wide where applicable and that applies the best available judgment in estimating the costs for new technologies and processes for which accepted methodology is not available?  

For updating the DTC (the average unit production cost) and LCC (development, production, and O&S cost) estimates as the design baseline evolves?  

For spreading the development, production, and O&S costs over Government fiscal years so that the Government can compare it with the potential budgets (the affordability constraint) for the program?



Obj. 4. Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the  recommended concept(s).  Define and implement appropriate risk mitigation efforts to reduce risks to acceptable levels for transition to the phase.  Define the risks and proposed risk mitigation steps to be addressed in the next phase.  

Has the Contractor identified at least the top ten risks for each concept to be evaluated?  Has the Contractor defined any mitigation steps that are appropriate for this contract (or should the risk mitigation steps await a future contract or contract change)? 

Has the Contractor described and committed to an approach for risk identification that addresses all that has not been proven or characterized for the proposed design concept to include all new technologies to be applied; all parts, materials and processes that are new or have not been previously characterized and qualified in the intended application; the ground, launch, and space operating environments; and the scale of the proposed hardware and software integration?�  Has the Contractor committed to address the risks for hardware and software development and integration, manufacturing, verification, deployment, training, support, operations, and disposal?  

If there is a current system that this program is to replace or upgrade, has the Contractor identified either an approach for transitioning from the current system or a process to develop an approach?  

Has the Contractor defined and committed to an approach to define the risks and risk mitigation steps to be addressed in the next phase (or contract change)?  



Obj. 5. Verify though analyses, tests, and/or demonstrations that the recommended concept(s) are balanced and can meet the recommended system requirements.  

Has the Contractor defined and committed in the CSOW and/or IMP to extrapolating all available data for the recommended concept to compare it’s projected performance against all the recommended system performance requirements to show that it can meet the requirements?  



Obj. 6. Develop and maintain the decision data base.  

In the proposed CSOW and/or IMP, has the Contractor committed to preparing and maintaining a decision data base that is readily accessible by the Government and includes, as they evolve, (1) the requirements (that will ultimately form the basis for the functional baseline); (2) for the design concept(s), the description adequate for independent cost estimating; relevant technologies, materials, and processes; embedded software; the evaluation of performance and schedule; cost estimates; risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; and models; (3) the approval authority and rationale for any changes to the data; (4) provisions for the efficient traceability through the ultimate architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the system concept; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and iterative verification plans, procedures, and data; from any element of the concept to its allocated requirements and product description; and from any element to its change history; and (5) any other decision support data required by the RFP linked to its basis in the rest of the data base.  

Does the decision data base have provisions to expand to include the functional baseline and architecture, the physical hierarchy, and the allocated, design, and product baselines as they evolve?  



�3.1.2  Tech Eval/Fact finding Review Questions for Program Definition and Risk Reduction 

�tc "3.1.2  Tech Eval/Fact finding Review Questions for Program Definition and Risk Reduction" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.2 on page � PAGEREF Obj_I \h ��
22
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.2 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives in Section 2.3.2 of this CPAT and the corresponding review questions presented in this subsection assume that the selection of one or more preferred system concepts and at least a preliminary definition of the primary risks has been accomplished either during a previous phase or during the Contractors’ pre-proposal work.  These questions also assume that the assessment of remaining program cost and risks and the functional baseline provide the point of departure for the phase following the one you are now planning.  If any of these assumptions do not apply, then the appropriate questions from other phases should be considered along with these.  

Technical Evaluation/Fact finding Questions



Obj. 1.	Iteratively conduct requirements analysis, functional analysis/allocation, and synthesis to recommend a functional baseline.  

Obj. 1.1. Starting with the contract requirements document, complete the development of verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that (1) capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; and applicable DoD and Air Force policies and practices and public law, (2) define the extent to which all eight primary system functions must be executed, and (3) are balanced with respect to performance, cost, schedule, and risk in accordance with the results of the analyses and risk reduction efforts performed during this phase. 

Functional Requirements.  Has the Contractor described and committed in the CSOW and/or IMP to a process for stating how the eight primary system functions (development, manufacturing, verification, training, deployment, operations, support, and disposal) must be satisfied by your program, i.e., for describing their logical relationship and qualitative scope via a functional flow block diagram or some equivalent methodology?  

Performance Requirements.  Has the Contractor described and committed in the CSOW and/or IMP to a process for developing the performance requirements corresponding to each functional requirement?  

Operational requirements (thresholds) and objectives (goals).  Has the Contractor described and committed in the CSOW and/or IMP to a process for translating the operational requirements and objectives into verifiable performance requirements?  

Threat.  Has the Contractor described and committed in the CSOW and/or IMP to a process for translating the current, projected, and/or responsive threat systems and potential enemy doctrine into system requirements?  Has the Contractor included methodology to define how the threat could affect the system and derive parameters such as timelines and frequency of occurrence for threat activity, range from the threat to the system, and other parameters relevant to the proposed design concept(s)?  Has the Contractor included an approach for balancing the threat related requirements with respect to operational performance, cost, schedule, and risk?  

External Interface and Other Design Constraints.  Has the Contractor described a process for identifying the external interfaces and for developing the constraints imposed by each and committed to that process in the CSOW and/or IMP?  Has the Contractor described and committed in the CSOW and/or IMP to a process for identifying other design constraints including mass properties, dimensional, environmental (including weather), reliability, maintainability, and design and construction to include design and verification margins?  Included an approach for recommending constraints that balance operational performance, cost, schedule, and risk?  

Cost.  Has the Contractor described and committed in the CSOW and/or IMP to a process for recommending program Design-to-Cost and Life-Cycle Cost requirements that (1) are based on cost methodology that is accepted industry-wide, (2) reflect realistic cost goals for a proposed concept that meets the other recommended requirements, and (3) are affordable?  

Policy and Law.  Has the Contractor described and committed in the CSOW and/or IMP to a process for identifying system requirements flowing from DoD and AF policy, practice, and lessons learned and from public law that are applicable to the program or the proposed solution(s)?  

Verifiable Terms.  Has the Contractor described and committed in the CSOW and/or IMP to a process for ensuring that all requirements are stated in verifiable terms?  

Balance.  Has the Contractor described and committed in the CSOW and/or IMP to a process of objective, and to the extent practical, quantitative tradeoffs for recommending a functional baseline that is balanced with respect to performance (including realistic margins for the operating conditions and operating environments), cost, schedule, and risk?  

Recommended Functional baseline documentation.  Has the Contractor described and committed to a process for preparing or updating the System Specification or equivalent requirements document in accordance with the CDRL or other contract requirement and committed to that process in the CSOW and/or IMP?  



Obj. 1.2. In the trade space between the requirements and objectives, conduct cost-benefit trades to support the Government in refining the system requirements.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for objectively and, to the degree practical, quantitatively evaluating the operational benefits, cost, schedule, and risk of operational requirements in the range between the minimum or threshold and the objective or goal where such has been defined in the contract requirements document, an operational requirements document, or through some other means acceptable to your SPO and the Operator?



Obj. 1.3. Define the verification method for each performance requirement.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for deriving an appropriate verification method for each requirement among inspection, demonstration, test, analysis, and special methods that balances the cost and schedule impacts with the risk to the program and operational mission?



Obj. 2.	Develop the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections) that meet the recommended functional baseline and are balanced.  

Functional Analysis/Functional Architecture.  Has the Contractor described and reflected in the CSOW and/or IMP a process for performing a preliminary functional analysis and allocation that is consistent with the recommended functional baseline, that identifies any interface requirements between the elements of the functional architecture, that incorporates the results of a time-line analysis that drives out any time related requirements, and that extends the functional architecture to the point that each allocated functional requirement can be related to a component in the physical hierarchy?  

Physical Hierarchy.  Has the Contractor described a trade-off process for defining all realistic alternative candidates for the preliminary physical hierarchy; for objectively, and to the degree practical, quantitatively evaluating performance, cost, schedule, and risk for each alternative candidate; and for balancing performance, cost, schedule, and risk and committed to that process in the CSOW and/or IMP?  Has the Contractor described a process for determining if new or modified facilities are required and the associated funding and environmental implications and committed to that process in the CSOW and/or IMP?  Has the Contractor described and committed to a process that will lead to a hierarchy for not only the prime operational hardware and software but also the Contractor-supplied support equipment, the requirements for Government-inventory support equipment, technical manuals, training programs for both Government personnel, Government personnel skill and manpower levels, spare parts requirements, and factory support equipment and tooling which collectively comprise the system that satisfies the functional baseline? 

Allocated Baseline.  Has the Contractor described an objective, quantitative trade-off process for the allocation of the requirements in the preliminary functional architecture to the physical hierarchy to form a preliminary allocated baseline that balances performance, cost, schedule, and risk and committed to that process in the CSOW and/or IMP?  As part of balancing, has the Contractor described a process for identifying the cost drivers in the allocated baseline and relating the cost drivers to the driving performance requirements that will then be considered to balance both the functional architecture and allocated baseline and committed to that process in the CSOW and/or IMP?  Has the Contractor described a process for defining the design requirements for facilities or facility modifications (if any are expected to be required)?  Has the Contractor described a process for defining the internal interface constraints between elements of the physical hierarchy along with any other design constraints and committed to that process in the CSOW and/or IMP?  Has the Contractor described a process for considering alternative manpower and skill levels in balancing performance, cost, schedule, and risk and committed to that process in the CSOW and/or IMP?  

DTC/LCC Requirements.  Has the Contractor described and reflected in the CSOW and/or IMP a process for allocating DTC and LCC requirements to each element in the physical hierarchy?

Design concepts/approaches.  Has the Contractor described and committed to an objective, comprehensive, and quantitative trade off process for synthesizing a preliminary design baseline that forms the basis for performance, cost, schedule, and risk assessments that are used in balancing the recommended functional baseline (including the DTC and LCC requirements) and the preliminary functional architecture, physical hierarchy, allocated baseline, and design baseline?  

Parts, materials, and processes (PMP).  Has the contractor described and committed to a process for selecting parts, materials, and processes that can be ready when needed to support the development process (perhaps in the next development phase)?  For identifying and mitigating any associated risks?  For characterizing each part, material, and process in time for the designers to apply them?  For qualifying each part, material, and process in time for it to be used in flight or other delivered hardware?  



Obj. 3.	Complete/refine DTC and LCC estimates.  

Has the Contractor described and committed in the CSOW and/or IMP to a process for updating the DTC and LCC estimates as the design baseline evolves, a process that links the estimates directly to each of the elements of the physical hierarchy, that applies industry-wide accepted cost estimating methodology, and that applies the best available judgment in estimating the costs for new technologies and processes for which no methodology is available?  



Obj. 4.	Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the phase.  Prepare risk management plans for the next phase.  

Has the Contractor described and provided a rationale for at least the top ten risks?  

Has the Contractor described and committed to an approach for risk identification and mitigation that addresses all that has not been proven or characterized for the proposed design concept to include all new technologies to be applied; all parts, materials and processes that are new or have not been preciously characterized and qualified in the intended application; the ground, launch, and space operating environments; and the scale of the proposed hardware and software integration?�  

Has the Contractor shown that the planned mitigation steps will result in acceptable risk for the overall program?  

Has the Contractor addressed risks for hardware and software development, manufacturing, verification, deployment, training, support, operations, and disposal?

If there is a current system that this program is to replace or upgrade, has the Contractor identified a realistic approach including risk mitigation steps for transitioning from the current system?   



Obj. 5.	Complete the analyses, simulations, tests, technology and prototype demonstrations, parts characterization, and/or other definition and risk reduction steps to verify that the preliminary design concepts/approaches can meet the recommended (or approved) functional baseline.  

Has the Contractor proposed one or more concepts for further evaluation and shown that each can meet the Government’s need or requirements?  Do the concepts require any parts types, materials, and processes that cannot realistically be ready to support the proposed development schedule?  Do the concepts apply COTS and NDI to the extent available and applicable to reduce cost, schedule, and risk? Has the contractor estimated the remaining development, production, and O&S cost for each proposed concept?  For at least the elements that drive the costs, has the Contractor provided the cost estimate, an industry-accepted bases for each estimate, and related the costs and cost bases to the cost risks?  Has the Contractor provided a projection of the development schedule and associated schedule slack, described historical bases for the schedule projection, and related the slack and schedule bases to the schedule risk?  

Has the Contractor described and committed in the CSOW and/or IMP to a process for developing the design requirements for simulations, demonstrations, prototypes, parts, or other risk reduction steps that allocates or otherwise captures the system performance requirements that are relevant to each but still maintains a focus on the risks to be reduced?  

Has the Contractor described and committed to an objective process for verifying that each risk reduction step has achieved its objective?  

Design concept/approaches.  Has the Contractor described a process of demonstrations, tests, and analyses including simulations as applicable that will verify that the allocated baseline can meet the requirements in the recommended functional baseline and committed to that process in the CSOW and/or IMP?  



Obj. 6.	Develop and/or maintain the decision data base.  

In the proposed CSOW and IMP/IMS, has the Contractor committed to preparing and maintaining a decision data base that is readily accessible by the Government and includes, as they evolve, (1) the functional baseline, the functional architecture, the physical hierarchy, the allocated baseline, and the design concept/approaches; (2) the system supportability requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) for each component in the physical hierarchy, the allocated requirements including the preliminary specifications or other requirements documents; drawings and other concept descriptions; material and process requirements; cost estimates; relationship to the planned simulations, technology demonstrations, prototypes, parts characterization, and/or other risk reduction steps; remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; models; and each iteration of the verification plans, procedures, and results; (4) the approval authority and rationale for any changes to the data; and (5) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the design concept; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification plans, procedures, and data; from any component in the physical hierarchy to its requirements, product description, and supportability data; and from any element to its change history; and (6) any other decision support data required by the RFP linked to its basis in the rest of the data base?  

Does the decision data base have provisions to expand to include the functional baseline and architecture, the physical hierarchy, and the allocated, design, and product baselines as they evolve?  



�3.1.3  Tech Eval/Fact finding Review Questions for EMD
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Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.3 on page � PAGEREF Obj_II \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.3 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives from Section 2.3.3 and the corresponding review questions presented here assume that a functional baseline Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements (as documented in a System Specification, System Requirements Document, or the equivalent) has been established in a preceding phase though it may still have TBDs, TBRs, or TBSs� or otherwise require iterative updates.  They also assume that the establishment of the product baseline including the comparison of the as-built configuration with the technical data package (and the Physical Configuration Audit or PCA, if held) will be in a subsequent production phase.  If either of these assumptions do not apply, then the appropriate objectives and questions from other phases should be extracted and merged with these.  

Technical Evaluation/Fact finding Questions



Obj. 1.	Complete the system design, balanced with respect to performance, cost, schedule, and risk.  

This objective is summarized by the following flow chart which, for simplicity, does not show the iterative loops around most steps.  

�

Overall review questions corresponding to the flow are as follows:  

Does the Contractor have a disciplined, documented process for the following:�(1) recommending updates to the functional baseline, 	�(2) completing, documenting, and maintaining the functional architecture, physical hierarchy, and the allocated (design-to) baselines,	�(3) completing, documenting, and maintaining the design (build-to) baseline, and 	�(4) verifying that each architecture and baseline can satisfy or has satisfied the functional baseline?  

Has the Contractor committed contractually via the CSOW and/or IMP to apply that process iteratively over the period of performance of the contract?

Has the Contractor defined and committed� to applying metrics and TPMs to monitor the performance of the process?  

Has the contractor prepared comprehensive, timely plans and committed to them via significant accomplishments and associated criteria in the IMP and prepared realistic schedules for them in the IMS for hardware and software development including the development of the functional architecture, physical hierarchy, and allocated and design baselines; the readiness of PMP; the completion of design requirements and environmental and funding implications for any required Government facilities; and developing, verifying or completing any required Contractor-supplied resources including development environments, test and factory support equipment, tooling, and facilities in a logical sequence and on a schedule to support their intended use?  Do the plans address all required software development, hardware manufacturing, and deployment?  



Obj. 1.1. Iteratively complete a balanced functional architecture, physical hierarchy, and allocated baseline including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements.  

Functional baseline update.  Has the Contractor defined and committed in the CSOW and IMP to a process for recommending closure of any TBDs and TBRs in the System Specification, System Requirements Document (SRD), or equivalent in the RFP?  Does the schedule in the IMS provide time for the Government review and approval before they are needed by the Contractor?  Has the Contractor committed in the CSOW or IMP to objectively and quantitatively evaluate benefits, cost, schedule, and risk for each closure to be proposed?  Will there be an opportunity for you and the Operator/Users to participate in or otherwise review the evaluations?  Has the Contractor formally agreed to dates for receiving any TBSs in the requirements document(s) from the Government that are consistent with the Government’s plans for supplying the TBSs?  

Functional baseline documentation.  If not included in but required by the RFP, has the Contractor proposed and committed in the CSOW and IMP/IMS to a process for preparing a System Specification (or equivalent) in accordance with the CDRL or other RFP requirement?  Will the Contractor’s process define and document the appropriate verification method (analysis, demo, inspection, test, or special method) for each requirement that balances the cost and schedule impacts with the risk to the program and mission?  Will the Contractor’s process develop and maintain complete two-way traceability to and from the source of the program requirements (such as the ORD/RCM, system threat assessment, and DoD policy) and the SRD or other requirements document in the RFP?  Will there be an opportunity for you and the Operator/Users to participate in the development of the System Specification or equivalent?

Interface Definition.  Are all external interfaces completely and unambiguously defined either in the System Specification, Interface Specification(s), or other requirements document in the RFP?  Do they include at least a functional interface with all systems with which the system has to communicate?  Do they include the interface between the ground segment and host facilities (such as those in Cheyenne Mountain, at Onazuka AFB, or at Falcon AFB) or platforms (such as aircraft, ships, or ground vehicles including mobile command posts) and between the satellite and launch system?  Do they reflect on-going or planned changes to the host facilities or platforms (to include planned upgrades or modifications at Cheyenne Mountain)?  If not, has the Contractor defined and committed to a process for developing Interface Specifications and/or Interface Control Drawings (ICDs) for each external interface?  

Transition.  Has the Contractor identified an approach for transitioning between any current system that performs a similar mission and the system now under development?  Does the approach balance mission performance, cost to perform the mission over time, and risk to the mission?  Has the Contractor derived the system level performance requirements that flow from the selected transition approach?  (Note to the CPAT User:  These questions are applicable only if there is a current system which your program is required to upgrade or replace and that requirement is explicit in the RFP.  Recommend you consider the specific transition issues associated with the current system and its replacement.)  

Functional Analysis/Functional Architecture.  Has the Contractor defined and committed in the CSOW or IMP to a process for performing a functional analysis and allocation that will result in a functional architecture?  Will the functional architecture decompose the top-level relationship between all eight primary system functions� (such as in a top-level Functional Flow Block Diagram, FFBD) in a way that is consistent with the operational requirements, the threat, DoD and AF policy and practice, and public law?  Will the functional analysis incorporate the results of a time-line analysis that drives out all time-related requirements?  Will each element of the functional architecture be unambiguously defined and related to other elements?  Will each element of the functional architecture have a requirement reference (Req Ref) to a higher level requirement, a study, an analysis, a demo, or a test that provides a rationale or basis for the element?  Will the personnel and training requirements be defined?  If the program includes an orbital element, will the functional architecture include requirements for either a safe end-of-life orbit or orbital relocation (disposal) at the end of the useful life?  Will the functional allocation be extended to the point that each functional requirement can be allocated to an element of the physical hierarchy?  

Physical Hierarchy/Allocated Baseline.  Has the Contractor defined and committed in the CSOW or IMP to a process for defining all realistic alternative candidates for the physical hierarchy and to a process for allocating all the requirements in the functional architecture to elements in the physical hierarchy to form the allocated baseline?  Has the Contractor committed to considering alternative decompositions of the architecture into LRUs and SRUs that might result in lower costs for spares and, hence, lower life cycle costs?  Does the process include defining the interface and other constraints between the elements of the recommended or preferred physical hierarchy?  Will the Contractor objectively and quantitatively evaluate (trade) performance, cost, schedule, and risk for each alternative candidate hierarchy and allocation?  For the ground elements with which the Operator/Users will directly interface, does the planned evaluation process include early prototypes for evaluating the operator interface?  Does the process determine the cost drivers in the physical hierarchy and relate them to the driving allocated and functional requirements?  Does the process allow for reconsideration of the functional architecture to develop an alternative that would better balance performance, cost, schedule, and risk?  Will you and the Operator/Users be able to participate in or otherwise review the evaluations before the physical hierarchy and allocated baseline are baselined by the Contractor?  Is the Contractor’s proposed organizational and subcontracting approach consistent with the preliminary physical hierarchy, i.e., can each element of the preliminary hierarchy be logically assigned directly to an element of the Contractor’s organization such as an Integrated Product Team (IPT) or to an existing or planned subcontract?  Does the proposed or preliminary physical hierarchy call for or imply the need for new or modified facilities for development, manufacturing, launch, or operations?  If so, are any necessary Government funds programmed?  Will the Contractor’s process drive out the facility design requirements?  Does the Contractor have realistic plans for any required company-funded facilities?  Will the facilities be available in time to support the program?  Are any environmental analyses and reports necessary?�  If so, has responsibility for their completion been defined and are they planned on a schedule to support the program?  Does the Contractor’s process include forming and maintaining the allocated baseline?  Does the Contractor’s process include defining the requirements for and developing technical manuals, training, and manpower and personnel skill levels to support OT&E and the subsequent operations, support, and disposal?  Has the Contractor committed for all of the above in the IMP and realistically scheduled it in the IMS?

DTC/LCC Goals.  If not already defined by the Functional Baseline or Government requirements document, has the Contractor proposed or committed in the CSOW or IMP to developing DTC and LCC goals for the system?  Has the Contractor allocated or committed in the CSOW or IMP to allocating system DTC and LCC goals to each element in the physical hierarchy and to maintaining the allocation over the period of performance of the contract?  

Software development.  Has the Contractor and each major subcontractor defined and committed to a software development process in the CSOW, IMP, or Software Development Plan (SDP) and demonstrated its (their) adequacy for the program?  Have the Contractor and each major subcontractor defined a software development environment consistent with the process?  Has the environment(s) been integrated into the Contractors’ software development process(es)?  Has the Contractor estimated the size and computer resource requirements of each software component according to a documented procedure?  Considering the maturity of both the hardware and the software, has the Contractor demonstrated adequate memory and throughput margins based on relevant experience?  For other review questions relative to readiness for software design, see the questions under the Software Development Capability Evaluation (SDCE) Critical Capability Area (CCA) 3.4.  

Design Concept Evaluation.  Has the Contractor proposed a design concept and shown that it can meet the functional and allocated baselines based on the extrapolation of test, demonstration, and inspection data?  Will the analysis and simulations used in the evaluation apply the same algorithms as those documented in the allocated baseline for the software?  

Does the proposed concept require only parts types, materials, and processes that can realistically be fully characterized prior to their design application and fully qualified prior to their use for verification, flight, or delivered hardware?  Does the proposed concept apply COTS and NDI (including technical manuals and training programs) to the extent available and applicable to reduce cost, schedule, and risk?  Has the contractor defined the requirements for all new or modified Government equipment, property, and facilities and shown that they will be available in time to support the proposed schedule (including the satisfaction of environmental requirements in the case of facilities)?



Obj. 1.2. Iteratively update the allocated baseline and complete a balanced design baseline (initial product baseline).  

Design baseline.  Has the Contractor defined and committed in the CSOW or IMP to a process for completing a balanced design baseline for each element in the physical hierarchy?  Does the process explicitly seek applicable NDI and COTS parts, materials, components, and subsystems in defining all realistic alternative candidates?  Does the process include objective and quantitative trades of cost, schedule, and risk of alternative candidates for each design baseline?  Does the process determine the cost drivers in the physical hierarchy and relate them to the driving allocated and functional requirements?  Does the process allow for reconsideration of the functional architectures and allocated baselines to develop alternatives that would better balance performance, cost, schedule, and risk?  Will there be an opportunity for you and the Operator/Users to participate in the preparation of or otherwise review the design baseline, including early prototypes of the elements with which the Operator/Users directly interface?  Does the process result in drawings, manufacturing instructions, process instructions, parts requirements, and material requirements or the equivalent?  Does the process address the need to fully characterize the parts, materials, and processes before they are applied in the design and to fully qualify them before they are applied in qualification, flight, or delivered hardware?  Does the process address the functional and physical requirements for acceptance testing and requirements for testing during deployment, training, operations, support, and disposal?   Does the process result in outlines or drafts for the technical manuals and training programs (or training requirements depending on your program’s detailed plans) and definition of manpower and personnel skill levels to support OT&E and the subsequent operations, support, and disposal?

Software design.  Does the Contractor’s design process baseline define the structure and dynamic behavior of the software?  Does it describe all the software interfaces?  Does it call for updating the computer resources requirements?  Does it define memory and throughput margins that are adequate for the maturity of the hardware and software, given the Contractor’s relevant experience?  

Design Baseline Verification.  Has the Contractor committed in the CSOW or IMP, by a combination of simulation or other analysis, demonstration, inspection, and test, to verify that the design, at the time it is baselined by the Contractor, can meet the requirements in the allocated baseline including compatibility with external and internal interfaces?  

DTC/LCC.  Has the Contractor committed to updating the estimates for the unit production cost (UPC) and LCC for each element in the physical hierarchy before the design is baselined, and where the DTC and LCC goals are exceeded, to considering alternative architectures, allocated baselines, or designs that could potentially reduce the cost?  



Obj. 1.3. Update the design baseline based on the results of both contract compliance verification and Initial Operational Test and Evaluation (IOT&E).  

Redesign and retest after initial qualification and other contract compliance verification.  Does the IMS allow time for redesign and retest if compliance is not initially achieved during contract compliance verification?  Are the time spans consistent with the Contractor’s relevant experience?  If compliance should require significant change, does the Contractor’s process call for the consideration of changes to the functional architecture, physical hierarchy, or allocated baseline to maintain the balance between performance, cost, schedule, and risk?  

Redesign and retest after IOT&E.  Does the IMS allow time for redesign and retest if compliance is not initially achieved during IOT&E?  Are the time spans consistent with the Contractor’s relevant experience?  If compliance should require significant change, does the Contractor’s process call for the consideration of changes to the functional architecture, physical hierarchy, or allocated baseline to maintain the balance between performance, cost, schedule, and risk?  



Obj. 2.	Baseline balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans and update them based on the results of both contract compliance verification and IOT&E.  

Plans development.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for baselining the life cycle verification, manufacturing, support, deployment, training, operating, and disposal plans, procedures, and data that are consistent with the design baseline and for updating them based on the results from DT&E and IOT&E?  Has the Contractor defined and committed to completing all the tasks for completing the development program?  Do they include the preparation of any decision support data needed to plan the next phase or to obtain approval from the Milestone Decision Authority to start the next phase?  

Support.  Level of Repair.  Has the Contractor committed to analyze the number of levels of  maintenance for each element in the physical hierarchy to minimize the life cycle cost?  Will the Contractor consider disposal rather than repair for items expected to remain in production?  Organic Support.  Has the Contractor committed to analyzing the elements of the physical hierarchy to be organically supported by the Government to minimize the life cycle cost?  Recompetition.  Does the Contractor commit to an avenue for recompeting high cost and usage items in the future?  

Disposal.  Has the Contractor committed to identifying the elements of the system that will require disposal during normal operations and support and baselining the disposal flows, equipment, and processes?  If the program includes an orbital element that should be relocated at the end of its useful life, has the Contractor committed to including the necessary operational steps in the technical orders or manuals, positional manuals, or other operating instructions?  



Obj. 3.	Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches and design baseline.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the phase.  

Has the Contractor identified at least the top ten risks?  Has the Contractor shown that the risk is acceptable because of the mitigation steps to be carried out during the contract?  Are the mitigation steps included as significant accomplishments or accomplishment criteria in the IMP and scheduled in the IMS?  

Has the contractor described a realistic and comprehensive approach for transitioning from the current system?  

Has the Contractor proposed and committed to metrics and TPMs for monitoring the significant risks?  Has the Contractor proposed and committed to reassessing the risks in preparation for each system level Event and to implementing any additional mitigation steps that are needed?  



Obj. 4.	Verify that the system design, including verification, manufacturing, deployment, training, operational, support, and disposal elements, satisfies the functional baseline.  

(Note to the CPAT User:  the next several questions follow from the reality that the Contractor must develop software code and/or manufacture hardware before the system can be integrated and verified to comply with the functional, allocated, and design baselines.)  

Software Coding.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for coding?  Are the time spans in the IMS consistent with the Contractors’ relevant experience?  Do the code deliveries scheduled in the IMS support integration schedule for DT&E?  Does the Contractor’s process call for maintaining two-way traceability between the design baseline and the code?  Is the code to be tested at all increments of integration?  Is it to be tested in its target hardware as soon as it reaches the corresponding level of integration?  Are the resource margins for memory and throughput to be measured?  Are code changes to be reviewed against the Contractor’s standards before incorporation?  Are code changes to be tested at the unit level and then up through the integration hierarchy before being baselined?  

Manufacturing.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for manufacturing the hardware needed for EMD?  For parts and material, does the IMS include adequate time, based on the Contractor’s relevant experience, for requirements definition, procurement, and delivery before needed?  Are the manufacturing time spans in the IMS consistent with the Contractor’s relevant experience?  Are the schedules consistent with the RFP requirements (Section F of the RFP)?  Do the manufacturing deliveries scheduled in the IMS support the DT&E and IOT&E schedules? 

Manufacturing tooling, test equipment, & deployment equipment.  For each hardware element in the proposed physical hierarchy, has the Contractor committed to completing the manufacturing tooling and processes, the factory test equipment, and deployment equipment such as transportation equipment or launch support equipment on a schedule that has them available when needed?  Does the IMS include adequate time, based on the Contractor’s relevant experience, for requirements definition, parts and material procurement, fabrication, and testing for the tooling and equipment before it is needed?  

Plans for DT&E.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for DT&E including verification plans and procedures and test equipment and facilities?  Will the plans, procedures, test equipment, and facilities be in place on a schedule to support DT&E?  Are the time spans in the IMS consistent with the Contractor’s relevant experience?  Where the verification method is to be analysis, do the proposed methodologies realistically measure performance relative to the requirements?  Does the IMS allow time for redesign and retest if compliance is not initially achieved during DT&E?  Will all OT&E Critical Parameters/Thresholds and the Scenarios have been fully tested during DT&E prior to OT&E?  Do the DT&E plans call for developmental testing mirroring operational testing?  

Plans for Launch.  If applicable, do the accomplishments in the IMP and tasks in the IMS include balanced launch system integration, transportation, and launch and on-orbit operations?  If the launch configuration is new and of high value, is a pathfinder included in the IMP and IMS?  Does the schedule permit changes in the operational system, support equipment, or facilities to reflect the results of pathfinder tests?  Will the transportation and launch site plans, flows, procedures, support and test equipment, and facilities be in place on a schedule to support launch?  Will there be an opportunity for launch site personnel, including Government personnel, to participate in the preparation of the launch site plans and procedures or otherwise review them?  Are any necessary environmental analyses and reports planned on a on schedule to support launch operations?  

Government configuration control below the system level?  Has the Contractor committed to recommending the level and timing of Government control of the product configuration control below the system level?  



Obj. 5.	Support IOT&E including timely delivery of training programs, definition of Government-inventory support equipment, and spare parts provisioning.  

Has the Contractor committed in the CSOW and IMP and planned tasks in the IMS for timely completion and verification of technical orders, technical or positional manuals, and other needed operations plans, instructions or procedures, and data to support operational testing?  Will they be available in time to support training and operational testing?  

Do the accomplishments in the IMP or tasks in the IMS include operator and maintainer training? Will the training be completed in time to support operational testing?  Are there plans for retraining if the operational testing is delayed?

Do the IMP and IMS include identification of common (Government-inventory) support equipment requirements; completion of both the prime operational and the Contractor-supplied support equipment; spares; and, if necessary, facilities or facility modifications to support OT&E?  

Is Contractor logistics support planned in the IMP and IMS to support operational testing? 

Has the Contractor committed in the CSOW and IMP and planned tasks in the IMS for the execution of IOT&E scenarios in the IOT&E environments to the degree practical during DT&E?  If all IOT&E Critical Parameters/Thresholds and test Scenarios have not been fully defined, does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for defining them in support of the Operational Test Community and for ensuring that all terms (such as MTBF) have the same meaning for both DT&E and IOT&E?  

Has the prime Contractor committed in the CSOW, CDRL, or IMP to supplying all data required by the operational test agency?  

Will you and the Operators have an opportunity to participate in the preparation of plans, technical manuals and TOs, training, and the like or otherwise review them in time for changes to be made prior to the start of training and operational testing?  

Are the time spans in the IMS consistent with the Contractor’s experience?  

Has the contractor committed to certifying readiness for IOT&E?  

Has the contractor committed to operational support during the IOT&E including support in resolving anomalies, problems, and deficiencies?  



Obj. 6.	Develop and/or maintain the decision data base.  

Decision data base.  Has the Contractor committed in the CSOW or IMP to developing and maintaining a decision data base?  Will the Contractor make the decision data base accessible to the Government personnel on the program?  Will the data base include, as they evolve, (1) the functional baseline, the functional architecture, the physical hierarchy, and the allocated and design baselines; (2) the system supportability data including logistics support plan, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) for each component in the physical hierarchy, the design-to and build-to requirements and product descriptions including the specifications or other requirements documents; drawings and manufacturing or assembly instructions; material and process requirements and process instructions; embedded software; cost estimates; remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; models; and each iteration of the verification plans, procedures, and results; (4) the approval authority and rationale for any changes to the data; (5) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the allocated and design baselines; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and iterative verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history; and (6) any other decision support data required by the RFP linked to its basis in the rest of the data base.  



�3.1.4  Tech Eval/Fact finding Review Questions for Production, Deployment, and Operational Support
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Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.4 on page � PAGEREF Obj_III \h ��
24
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.4 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives in Section 2.3.4 and the corresponding review questions in this subsection assume that a design baseline has been established and verified in a preceding phase but that the formal comparison of the as-built configuration to the technical data package and the establishment of a product baseline will be completed in the phase for which you are now preparing for Tech Eval.  If these assumptions do not apply, then these questions should be modified accordingly -- appropriate questions from other phases can be considered along with these.  

Technical Evaluation/Fact finding Questions



Obj. 1.	Complete the product baseline balanced with respect to performance, cost, schedule, and risk.  

Product baseline.  Has the Contractor described and committed in the CSOW and/or IMP to a process for forming the product baseline for each component in the physical hierarchy including all manufacturing requirements (drawings, manufacturing and assembly instructions, parts and components requirements, and material requirements or the equivalent) for hardware and completed code for software; the functional and physical requirements for production acceptance testing and requirements for testing during deployment, training, operations, support, and disposal?  Has the Contractor described a process for updating computer resource requirements including memory and throughput margins as a basis for future assessing changes and committed to that process in the CSOW and/or IMP?  Has the Contractor described a process for updating technical manuals, training programs (or training requirements depending on the Government’s detailed objectives and plans), manpower requirements, and personnel skill requirements for operations, support, and disposal consistent with any necessary system changes and committed to that process in the CSOW and/or IMP?  

Product Baseline Verification.  Has the Contractor described a process for verifying that the as-built components of the product baseline meet all requirements in the design baseline and committed to that process in the CSOW and/or IMP?  

Government control below the system level.  Has the Contractor committed to recommending the level of Government control below the system level?  Has the Contractor defined and committed to a process for preparing the recommendations?  



Obj. 2.	For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Baseline maintenance.  As changes become necessary, has the Contractor described a process for recommending updates to the functional baseline and any elements of the product baseline to be controlled by the Government and for maintaining the functional architecture, the allocated and design baselines, and any elements of the product baseline not controlled by the Government so that they balance system performance, cost, schedule, and risk; for seeking Government approval of changes to the functional and product baselines and informing the Government of other changes that could affect performance, cost, schedule or risk before they are implemented; for approving other changes at the appropriate level; and for maintaining the change history (date, rationale, and authority for the change and all previous baselines) and committed to that process in the CSOW and/or IMP?  

Government level of control.  For changes in the product baseline, has the Contractor committed to a process that will provide recommendations regarding Government control of new or changed items in the product baseline?  

Has the Contractor committed in the CSOW and/or IMP to (1) manufacturing and deployment of components consistent with approved changes to the product baseline, (2) coding software as required by approved changes, and, (3) if required by the Operator/Users, planning and support for OT&E of any significant changes?  



Obj. 3.	Complete and/or maintain balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans.  

Has the Contractor described a process for updating the verification, manufacturing, support, deployment, training, operating, and disposal plans, procedures, and data and that balance system performance, cost, schedule, and risk as changes become necessary and committed to that process in the CSOW and/or IMP?  



Obj. 4.	Verify that delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the Government’s requirements.  

Has the Contractor committed in the CSOW and/or IMP to verification that all delivered components satisfy the product baseline according to the verification method for each requirement in the baseline?  



Obj. 5.	Support Follow-on Operational Test and Evaluation (FOT&E).  

Has the Contractor identified and committed to providing the support that the Operators will need in preparation for and during FOT&E?  



Obj. 6.	Develop and/or maintain the decision data base.  

In the proposed CSOW and IMP/IMS, has the Contractor committed to maintaining a decision data base that is readily accessible by the Government and includes (1) both the original and all changes to the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product  baselines; (2) both the original and all changes to the system supportability data including logistics support plan, technical manuals, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) the approval authority and rationale for any changes to the data; (4) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the product baseline; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history; and (5) any other decision support data required by the RFP linked to its basis in the rest of the data base?  



�3.1.5  Tech Eval/Fact finding Review Questions for Operations and Logistics Support (Support and Services)

�tc "3.1.5  Tech Eval/Fact finding Review Questions for Operations and Logistics Support (Support and Services)" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.5 on page � PAGEREF Obj_O_S \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.5 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives in Section 2.3.5 and the corresponding review questions shown here assume that the design and product baselines have been established and verified in preceding phases.  If this assumption does not apply, then the appropriate review questions from other phases should be considered along with these.  

Technical Evaluation/Fact finding Questions



Obj. 1.	For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Baseline maintenance.  Has the Contractor described a process for recommending changes to the functional baseline and for maintaining the functional architecture, and the allocated, design, and product baselines including LCC goals that balance system performance, cost, schedule, and risk as changes become necessary; for seeking Government approval of changes to the functional and product baselines and informing the Government of other changes that affect performance, cost, schedule or risk before they are implemented; for approving other changes at the appropriate level; and for maintaining the change history (date, rationale, and authority for the change and all previous baselines) and commits to that process in the CSOW and/or IMP?  

Has the Contractor committed in the CSOW and/or IMP to (1) manufacturing and deployment of components consistent with the updated product baseline, (2) coding software as required by approved changes, and, (3) if required by the Operator/Users, planning and support for OT&E for significant changes?  



Obj. 2.	Complete and/or maintain balanced life-cycle verification, support, training, operating, and disposal data, procedures, and plans.  

Has the Contractor described a process for updating the verification, manufacturing, support, deployment, training, operating, and disposal data and plans that balance system performance, cost, schedule, and risk as changes become necessary and committed to that process in the CSOW and/or IMP?  



Obj. 3.	Support the Government in resolving anomalies, problems, and deficiencies. Develop and recommend solutions (including the maintenance actions, procedural changes, or block updates to software, hardware, and facilities) that balance performance, cost, schedule, and risk.  

Has the Contractor identified the resources and an approach to make them available when needed to support the resolution of anomalies, problems, and operational deficiencies?  



Obj. 4.	Verify that delivered products, including operational, training, support, and disposal system elements satisfy the Government’s requirements.

Has the Contractor committed in the CSOW and/or IMP to verification that all products that are delivered satisfy the product baseline and all other contract requirements?  



Obj. 5.	Develop and/or maintain the decision data base.  Include anomalies, problems, deficiencies; the recommended resolution or disposition; the rationale for the recommendations; and actions taken by the Contractor.  

In the proposed CSOW and IMP/IMS, has the Contractor committed to maintaining a decision data base that is readily accessible by the Government and includes (1) both the original and all changes to the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product  baselines; (2) both the original and all changes to the system supportability data including logistics support plan, technical manuals, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) the approval authority and rationale for any changes to the data; (4) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the product baseline; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history; and (5) any other decision support data required by the RFP linked to its basis in the rest of the data base?  



�3.1.6  Tech Eval/Fact finding Review Questions for Demilitarization and Disposal

�tc "3.1.6  Tech Eval/Fact finding Review Questions for Demilitarization and Disposal" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the RFP, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.6 on page � PAGEREF Obj_D_D \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.6 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the RFP.  In addition, the objectives in Section 2.3.6 and the review questions shown here assume that the disposal data and plans were established and verified in preceding phases.  If this assumption does not apply, then the appropriate review questions from other phases should be considered along with these.  

Technical Evaluation/Fact finding Questions



Obj. 1.	Update balanced disposal plans, procedures, and data.  (Note to the CPAT User: if hardware or software items are to be delivered, tailor this objective to address the development, production, and verification of those elements.)  

Has the Contractor described a process for updating the disposal data and plans that balance system performance, cost, schedule, and risk and commits to that process in the CSOW and/or IMP?  If new or modified hardware or software is necessary, has the Contractor described and committed to a process for design that evolves and documents the necessary design and manufacturing and coding requirements and verifies compliance with them?  



Obj. 2.	Verify that delivered products satisfy the Government’s requirements.

Has the Contractor committed in the CSOW and/or IMP to verification that all products that are delivered satisfy the product baseline and all other contract requirements?  



Obj. 3.	Maintain the decision data base.  Include recommended disposal actions and their rationale. 

In the proposed CSOW and IMP/IMS, has the Contractor committed to maintaining the decision data base including changes to the disposal data and plans, hardware and software design, if necessary, and any other decision support data required by the RFP linked to its basis in the rest of the data base?  



3.2  Post-Contract Award Review Questions

�tc "3.2  Post-Contract Award Review Questions" \l 2�

The questions presented below are intended to help you gain insight into the Contractors’ progress in system engineering after contract award as you participate in Contractor/Government IPTs or assess the Contractor’s progress through other mechanisms.  

These system engineering review questions vary from one program phase to another.  They are presented below in subsections corresponding to the nominal phases of a major defense acquisition program.  You should apply the questions in the following subsection(s) for the nominal program phase(s) that are most applicable to the contract you are planning and skip over the other subsections.  In preparation for reviewing the progress on your contract, you should also consider questions from the companion CPATs for the other processes that you deem critical to your contract.  Also, see the Program Management CPAT for review questions that apply to all critical processes.

System engineering terms that are used below are defined in Annex 1; acronyms are defined in Annex 2.  In addition, these review questions assume a basic knowledge of system engineering processes.  You may find it useful to review at least Annex 3.  Further detail is in the draft MIL-STD-499B (or the equivalent EIA/IS-632) and the sections of the draft MIL-HDBK-499-3 applicable to the current activities on the contract.�  

�3.2.1  Post-Contract Award Review Questions for Concept Exploration

�tc "3.2.1  Post-Contract Award Review Questions for Concept Exploration" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the matter should be reviewed with the Government Contracting Officer or the question should be rescinded.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.1 on page � PAGEREF Obj_0 \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.1 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent contract compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  

In addition, the objectives in Section 2.3.1 of this CPAT and the corresponding review questions presented in this section assume that a basic mission need has been defined in a Mission Need Statement (MNS) or Operational Requirements Document (ORD) and validated prior to the current program phase.  They also assume that any significant risk reduction steps (such as demos and prototypes) and the development of a formal functional baseline will occur in a future phase.  If any of these assumptions do not apply, then review questions from other phases should be considered along with these.  These review questions further assume that the focus of the contract activities is support to the Operator/Users in preparing the ORD or ORD update for the next program phase and achieving the Event in the Integrated Master Plan (IMP) called System Concept Assessment Completion or its equivalent such as an Alternative Systems Review (ASR) (see the definitions of these Events in the glossary in Annex 1).

Post Award Review Questions



Obj. 1.	Develop and recommend preliminary system functional and performance requirements.  

Obj. 1.1. Starting with the eight primary system functions, develop preliminary system functional requirements.  

Has the Contractor developed a functional flow block diagram or comparable statement of how the eight primary system functions (development, manufacturing, verification, training, deployment, operations, support, and disposal) must be satisfied by your program, i.e., a description of their logical relationship and qualitative scope?  



Obj. 1.2. Starting with the contract requirements document, develop preliminary verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that define the extent to which each functional requirement must be executed and capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; applicable DoD and Air Force policies and practices; and public law.  

Has the Contractor defined a complete set of performance requirements (thresholds) and objectives (goals) to guide the Concept Exploration work?  

Has the Contractor defined the performance requirements for each functional requirement?  

Has the Contractor addressed all the needs or requirements and objectives in the MNS or ORD (except for requirements excluded or modified by the program decision makers)?  If a draft of the ORD to be presented for validation for the next Milestone is available, has the Contractor considered any additional or modified requirements that are in it?  

Has the Contractor addressed all the characteristics of the threats?  If a draft or validated version of the System Threat Assessment or equivalent is available, has the Contractor addressed each threat in it?  Has the Contractor defined preliminary key parameters (such as range, repetition rate, and the like) and scenarios for each threat?  

Has the Contractor identified the driving external interface constraints?  Other design constraints such as design and test margins similar to those in MIL-STD-1540C, reliability constraints, and maintainability constraints?  

Has the Contractor included Design-To-Cost (DTC) and Life Cycle Cost (LCC) , i.e., development, production, and O&S cost, in the requirements?  

Has the Contractor systematically reviewed DoD and Air Force policy, practice, and lessons learned as well as public law applicable to the Contractor and the Government to identify requirements and constraints?

Has the Contractor translated the needs or requirements, objectives, and constraints into verifiable performance requirements?



Obj. 1.3. In the trade space between the requirements and objectives, conduct objective cost-benefit trades to support the Government in refining the system requirements.  

Has the Contractor objectively and, to the degree practical, quantitatively evaluated the operational benefits, cost, development schedule, and risk of operational requirements in the range between the minimum or threshold and the objective or goal where such has been defined in the contract requirements document, an operational requirements document, or through some other means acceptable to your SPO and the Operator?  In the tradeoffs, was the most promising concept(s) used as the basis for assessing performance, cost, schedule, and risk?  



Obj. 2.	Decompose and allocate the recommended system requirements to alternative concepts and objectively trade them with respect to performance, cost, schedule, and risk.  Document and recommend one or more affordable, balanced concepts for continued development.  

Has the Contractor defined one or more alternative concepts for evaluation?  

Has the Contractor performed a preliminary functional analysis/allocation and synthesis for each concept?  In that process, was each performance requirement allocated to an element of the system for which the performance could be compared to the requirement?  In each case where the performance evaluation has been by analysis, is the evaluation anchored by test data?

Has the Contractor initiated and/or completed objective, and to the degree practical, quantitative trade-offs of all realistic concepts?  Were the performance, cost, schedule, and risk of each objectively evaluated (as opposed to subjectively ranked)?  

Has the contractor based the selection of concepts for further evaluation on how well they promise to balance performance, cost, schedule, and risk?  Has performance been assessed against all reasonable criteria (such as dollars per pound to orbit, comm capacity for comm satellites, and the like)?  Against all driving (difficult-to-meet) requirements?  

As the selected concept(s) have evolved, has the Contractor documented it (them) adequately for evaluation by the Operator/Users, by you, and by the Government cost estimators?  



Obj. 3.	Develop preliminary Design-to-Cost (DTC) and Life-Cycle-Cost (LCC) estimates for the recommended concept(s).   

Has the Contractor defined a physical hierarchy and corresponding product-oriented Work Breakdown Structure (WBS) for each concept costed?  

For WBS elements that apply mature technologies, is the cost estimate for each individual element in the WBS based on a methodology that is both applicable to the element and accepted industry-wide?  

For WBS elements that apply evolving technologies, is the best available judgment applied in estimating the costs for the new technologies and processes?

Has the Contractor prepared or updated the DTC and LCC estimates as the selected concept(s) evolve?  



Obj. 4.	Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the  recommended concept(s).  Define and implement appropriate risk mitigation efforts to reduce risks to acceptable levels for transition to the phase.  Define the risks and proposed risk mitigation steps to be addressed in the next phase.  

Has the Contractor maintained a list of at least the top ten risks for each concept that has been or is to be evaluated?  

Has the Contractor defined and implemented any mitigation steps that were planned or are otherwise appropriate for this contract?  (Note to the CPAT User: depending on how your program is structured, it may be appropriate to await a future contract or contract change before the major risk reduction steps are initiated.)  

Has the Contractor identified the risks associated with all that has not been proven or characterized for the proposed design concept to include all new technologies to be applied; all parts, materials and processes that are new or have not been preciously characterized and qualified in the intended application; the ground, launch, and space operating environments; and the scale of the proposed hardware and software integration?�  Has the Contractor identified the risks for hardware and software development and integration, manufacturing, verification, deployment, training, support, operations, and disposal?  

If there is a current system that this program is to replace or upgrade, has the Contractor identified either the risks associated with transitioning from the current system?  

Has the Contractor defined the risks and risk mitigation steps to be addressed in the next phase (or after the next contract change)?  



Obj. 5.	Verify though analyses, tests, and/or demonstrations that the recommended concept(s) are balanced and can meet the recommended system requirements.

Has the Contractor extrapolated all available data for the recommended concept(s) to compare it’s projected performance against all the recommended system performance requirements to show that it can meet the requirements?

Has the Contractor shown that each recommended system concept is affordable (or provided the cost spread by fiscal year so that the Government can assess affordability) based on accepted methodology, shown that it can be made available when needed with adequate slack for the kinds of development and production tasks anticipated, and has acceptable risk?  



Obj. 6.	Develop and maintain the decision data base.  

Has the Contractor prepared and maintained a decision data base that is readily accessible by the Government?  Does it include, as they evolve, the functional requirements discussed under Objective 1 above and that will ultimately form the basis for the functional baseline?  For each design concept, does it include a description adequate for independent cost estimating; relevant technologies, materials, and processes; embedded software; the evaluation of performance and schedule; cost estimates; risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; and models?  Does it include the approval authority and rationale for all changes to the data?  Does it allow efficient two-way traceability from the requirements down to the elements of the selected concept(s) or and back up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) and from any requirement to the corresponding verification plans, procedures, and data?  Does it allow efficient determination of the change history for any element?  

Does the decision data base include any other decision support data required by the contract linked to its basis in the rest of the data base?  

Does it include provisions to expand to include the functional baseline and architecture, the physical hierarchy, and the allocated, design, and product baselines as they evolve in future phases?  



�3.2.2  Post-Contract Award Review Questions for Program Definition and Risk Reduction

�tc "3.2.2  Post-Contract Award Review Questions for Program Definition and Risk Reduction" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the question should be tailored to the scope of the contract or the matter should be reviewed with the Government Contracting Officer.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.2 on page � PAGEREF Obj_I \h ��
22
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.2 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent contract compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  

In addition, the objectives in Section 2.3.2 of this CPAT and the corresponding review questions presented in this subsection assume that the selection of one or more preferred system concepts and at least a preliminary definition of the primary risks has been accomplished either during a previous phase or during the Contractors’ pre-proposal work.  The objectives also assume that the assessment of remaining program cost and risks and the functional baseline will provide the point of departure for the next program phase.  If any of these assumptions do not apply, then the appropriate questions from other phases should considered along with these.  

These review questions assume that the focus of the contract activities is preparation for the Engineering and Manufacturing Development (EMD) or similar Phase.  Specifically, it assumes that the current contract is intended (1) to mitigate the risks to the extent that is practical prior to start EMD, (2) to prepare a recommended functional baseline (.i.e., a complete set of verifiable system requirements including cost requirements) that will ultimately be approved and controlled by the Government, (3) to prepare a preliminary physical hierarchy and allocated baseline and (4) to prepare other data needed for the Milestone decision such as an update to the ORD.  It is assumed that progress will be assessed toward achieving the Events in the Integrated Master Plan (IMP) called Requirements Analysis Completion and Functional Baseline Completion or their equivalents such as a System Requirements Review (SRR) and System Functional Review (SFR) -- see the definitions of these Events in the glossary in Annex 1.  

Post Award Review Questions



Obj. 1.	Iteratively conduct requirements analysis, functional analysis/allocation, and synthesis to recommend a functional baseline.  

Obj. 1.1. Starting with the contract requirements document, complete the development of verifiable system performance requirements (thresholds) and objectives (goals) (including Design-to-Cost and Life Cycle Cost) that (1) capture the operational need, requirements (thresholds), and objectives (goals); the threat; interface requirements and other design constraints, including cost; and applicable DoD and Air Force policies and practices and public law, (2) define the extent to which all eight primary system functions must be executed, and (3) are balanced with respect to performance, cost, schedule, and risk in accordance with the results of the analyses and risk reduction efforts performed during this phase. 

Functional Requirements.  Has the Contractor developed a statement of how the eight primary system functions (development, manufacturing, verification, training, deployment, operations, support, and disposal) must be satisfied by your program, i.e., has the Contractor described their logical relationship and qualitative scope via a functional flow block diagram or some equivalent methodology?  

Performance Requirements.  Has the Contractor developed the performance requirements corresponding to each functional requirement, i.e., for each block in the functional flow block diagram or its equivalent?  

Operational requirements (thresholds) and objectives (goals).  Has the Contractor translated the operational requirements and objectives into verifiable performance requirements?  

Threat.  Has the Contractor translated the current, projected, and/or responsive threat systems and potential enemy doctrine into system requirements?  Has the Contractor defined how the threat could affect at least the preferred system concept and derived parameters such as timelines and frequency of occurrence for threat activity, range from the threat to the system, and other parameters relevant to the preferred concept(s)?  Has the Contractor balanced the threat-related requirements with respect to operational performance, cost, schedule, and risk?  

External Interface and Other Design Constraints.  Has the Contractor identified the other systems and facilities with which the system must interface?  Has the Contractor defined the corresponding interface requirements and constraints for each?  Has the Contractor identified other design constraints including mass properties, dimensional, environmental (including weather), reliability, maintainability, and design and construction to include design and verification margins (similar to those in MIL-STD-1540C)?  

Cost.  Has the Contractor recommended program Design-to-Cost and Life-Cycle Cost requirements that are consistent with realistic estimates for the preferred system concept(s)?  Do the requirements include margins (or reserves) to account for the uncertainties in the design solution and in the cost estimating methodology?  Are the estimates realistic and based on accepted cost estimating metrology?  Have they been spread by fiscal year so that their affordability can be judged by the Government?  

Policy and Law.  Has the Contractor identified system requirements flowing from DoD and AF policy, practice, and lessons learned as well as public law applicable to the program and/or the proposed solution(s)?  

Verifiable Terms.  Has the Contractor stated all the performance requirements and constraints in verifiable terms?  

Balance.  Has the Contractor based all recommendations for a functional baseline on objective, and to the extent practical, quantitative tradeoffs?  Are the recommendations balanced with respect to performance (including realistic margins for the operating conditions and operating environments), cost, schedule, and risk?  

Recommended Functional baseline documentation.  Has the Contractor prepared or updated the System Specification or equivalent in accordance with the CDRL or other contract requirement?  Is a date defined for each TBD, TBR, and TBS to be finalized?  Have all parties agreed to the dates?



Obj. 1.2. In the trade space between the requirements and objectives, conduct cost-benefit trades to support the Government in refining the system requirements.  

Operational requirements.  Where the MNS, ORD, or other authoritative source provides a range between the minimum requirement (threshold) and objective, has the Contractor objectively and, to the degree practical, quantitatively evaluated the benefits, cost, schedule, and risk of solutions for which the performance covers that range?  



Obj. 1.3. Define the verification method for each performance requirement.  

Verifiable Terms.  Has the Contractor demonstrated that each requirement is verifiable?  Has the Contractor proposed an appropriate verification method for each requirement among test, demonstration, inspection, analysis, and special methods that balances cost, schedule, and risk?  Does the proposed method balance performance, cost, schedule, and risk?  For example, has the Contractor proposed analysis as the verification method for requirements that can be affordably verified by test, thereby reducing the risk to the program or operational mission?



Obj. 2.	Develop the preliminary functional architecture, physical hierarchy, allocated baseline, and system element design concepts/approaches (including parts, materials, and process selections) that meet the recommended functional baseline and are balanced.  

Functional Analysis/Functional Architecture.  Has the Contractor performed a preliminary functional analysis and allocation of the recommended functional baseline?  That is, has the Contractor decomposed the eight primary system functions� as they apply to your program?  Has the Contractor performed a time-line analysis that has driven out any time related requirements?  Has the Contractor extended the functional architecture to the point that each allocated functional requirement can be related to a component in the physical hierarchy?  

Physical Hierarchy.  Has the Contractor objectively and, to the degree practical, quantitatively traded all realistic alternative candidates for the preliminary physical hierarchy to balance performance, cost, schedule, and risk for the preferred system concept(s)?  

Has the Contractor determined if new or modified facilities are required?  

Has the Contractor defined a hierarchy that includes (1) the prime operational hardware and software, (2) the Contractor-supplied support equipment and the requirements for Government-inventory support equipment, (3) technical manuals and other data or procedures needed for operations, (4) training programs or requirements for Government personnel, (5) Government personnel skill and manpower levels, (6) spare parts requirements, (7) manufacturing and assembly instructions (including process requirements and instructions), buy-to requirements for parts and material, factory support equipment and tooling, and Contractor personnel skill levels and training programs, (8) deployment equipment and procedures, and (9) facilities which will collectively comprise the system that satisfies the functional baseline?  

Allocated Baseline.  Has the Contractor objectively and, to the degree practical, quantitatively traded all realistic alternative allocations of the requirements in the preliminary functional architecture to the elements of the preferred physical hierarchy to form a preliminary allocated baseline that balances performance, cost, schedule, and risk for the preferred system concept(s)? Has the Contractor defined the design requirements for facilities or facility modifications (if any are expected to be required) and the associated funding and environmental implications for each?  Has the Contractor defined preliminary interface constraints between each element in the physical hierarchy?  Has the Contractor allocated and/or defined the other design constraints for each element in the physical hierarchy?  Has the Contractor considered alternative manpower and skill levels in balancing performance, cost, schedule, and risk?  

DTC/LCC Requirements.  Has the Contractor allocated DTC and LCC requirements to each element in the physical hierarchy?  

IPT Buy-in.  Has each responsible IPT bought into (accepted as achievable) the functional requirements including DTC and LCC requirements allocated to its products?

Design concepts/approaches.  As part of balancing, has the Contractor identified the cost and risk drivers in the preferred system concept(s) and considered the drivers in balancing the recommended functional baseline and the preliminary functional architecture and allocated baselines?  Has the Contractor, to the degree practical, quantitatively traded all realistic alternatives in arriving at each design approach and selected one based on an objective comparison of each alternative with respect to performance, cost, schedule, and risk?  (Note to the CPAT User: a key point underlies these questions: to compare alternative concepts, the Contractor must first architect a near-optimum and balanced version of each.  Often, to do that, the Contractor must first optimize and balance individual elements of the physical hierarchy.  To prevent sub-optimization that leads away from the system level optimum and balance, however, the Contractor must monitor the overall performance, cost, schedule, and risk as the individual elements are traded.  In effect, there are a series of trade-off loops in which the Contractor should design and define the building blocks (parts, materials, and processes), the components, the subsystems, the segments, and the overall system.  In addition, these design loops are within and therefore affect the functional analysis and allocation and requirements analysis loops that result in the functional baseline, functional architecture, and allocated baseline.  The point is that the Contractor should recommend a functional baseline and define the preliminary architectures, hierarchies, and baselines based on recursively and iteratively trading at all levels.)  

Transition approach.  If the program is to replace or upgrade a current system, has the Contractor identified an approach for transitioning between the current system that balances mission performance, cost to perform the mission over time, and risk to the mission?  Are the system-level transition requirements that flow from the transition approach and preferred system concept included in the recommended functional baseline?  

Parts, materials, and processes (PMP).  Has the contractor defined the parts, materials, and processes needed for each design concept or design approach?  



Obj. 3.	Complete/refine DTC and LCC estimates.  

As part of the trade-off process for synthesizing the preliminary design concept, has the Contractor maintained DTC and LCC estimates as the design concept evolved?  

Are the DTC and LCC estimates linked directly to each of the elements of the physical hierarchy and the corresponding CWBS element?  

Are they based on accepted cost estimating methodology?  Do they apply the best available judgment in estimating the costs for new technologies and processes ?  

Have the costs been spread by fiscal year so that the Government can judge the affordability in relationship to the potential program budget?  



Obj. 4.	Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the phase.  Prepare risk management plans for the next phase.  

Has the Contractor maintained a list of at least the top ten risks including all those associated with that which is unproved or unknown about the preferred concept(s)?  

In identifying the risks, did the Contractor fully consider new technologies to be applied; parts that are new or that have not yet been fully characterized and qualified for the intended application; the development process (including software development); the ground, launch, and space operating environments (such as the uncertainties in the launch vibration, shock, and temperature environments); and the scale of the proposed hardware and software integration?�  

If there is a current system that this program is to replace or upgrade, has the Contractor identified the risks for the preferred concepts in transitioning from the current system?

In identifying the risks, did the Contractor systematically address the risks for hardware and software development, manufacturing, software coding, verification, deployment, training, support, operations, and disposal?

Has the Contractor identified the risks to be addressed in the next phase or contract (or after the next contract change)?  



Obj. 5.	Complete the analyses, simulations, tests, technology and prototype demonstrations, parts characterization, and/or other definition and risk reduction steps to verify that the preliminary design concepts/approaches can meet the recommended (or approved) functional baseline.  

Has the Contractor allocated all system functional requirements relevant to each simulation, demonstration, prototype, part development or characterization, or other risk reduction step while also maintaining a focus on the risks to be reduced?  

Has the Contractor verified that each completed risk reduction step has achieved its objective?  

Has the Contractor reflected what was learned from the risk reduction steps back into the definition of the applicable system concepts -- for example, if the expected performance from a technology was not realized, has the Contractor changed the concept so that the required level of performance at the system level can still be realized?  

Has the Contractor determined that the selected parts, materials, and processes (PMP) can be ready when needed to support the development process (perhaps in the next development phase)?  Can each PMP element be characterized in time for the designers to apply them?  Can each PMP element be qualified in time for it to be used in flight or other delivered hardware?

Design concept/approach verification.  Has the Contractor shown that the preferred concept(s) can comply with the recommended or approved functional baseline based on the extrapolation of all available demonstrations, tests, or analyses?  Are the analyses, to the extent practical, based on simulations, demonstrations, or tests that have been completed or are planned during the contract execution?  Do the verifications fully apply the results of all the risk reduction steps conducted during the contract so far?



Obj. 6.	Develop and/or maintain the decision data base.  

Has the Contractor prepared and maintained a decision data base that is readily accessible by the Government?  Does it include (1) the recommended functional baseline, the preliminary functional architecture, the preliminary physical hierarchy, and the preliminary allocated and design baselines; (2) the system supportability requirements, personnel skill levels, and manpower levels; (3) for each component in the physical hierarchy, the preliminary allocated requirements including the preliminary specifications or other requirements documents; drawings or other concept descriptions; material and process requirements; embedded software requirements; cost estimates; relationship to the planned simulations, technology demonstrations, prototypes, parts characterization, and/or other risk reduction steps; remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; models; and each iteration of the verification plans, procedures, and results; (4) the approval authority and rationale for any changes to the data; (5) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the allocated baseline and design concept; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and iterative verification plans, procedures, and data; from any component in the physical hierarchy to its allocated requirements, product description, and supportability data; and from any element to its change history; and (6) any other decision support data required by the contract linked to its basis in the rest of the data base?  



�3.2.3  Post-Contract Award Review Questions for EMD

�tc "3.2.3  Post-Contract Award Review Questions for EMD" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the question should be tailored to the scope of the contract or the matter should be reviewed with the Government Contracting Officer.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.3 on page � PAGEREF Obj_II \h ��
23
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.3 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent contract compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  

In addition, the objectives from Section 2.3.3 and the corresponding review questions presented here assume that a functional baseline (including Design-to-Cost (DTC) and Life-Cycle-Cost (LCC) requirements) has been established in a preceding phase though it may still have TBDs, TBRs, or TBSs or otherwise require iterative updates.  The review questions also assume that the establishment of the product baseline including the comparison of the as-built configuration with the design baseline (and an Event such as the Product Baseline Completion, Physical Configuration Audit, or equivalent) will be in a subsequent phase.  If either of these assumptions do not apply, then the appropriate objectives and questions from other phases should be considered along with these.  

It is also assumed that progress during EMD will be assessed toward achieving the Events in the Integrated Master Plan (IMP) called Allocated (design-to) Baseline Completion, Design (build-to) Baseline Completion, and System Verification Completion and Readiness for Production, Deployment, Operations, and Support or their equivalents such as a Preliminary Design Review (PDR), Critical Design Review (CDR), and System Verification Review (SVR) -- see the definitions of these Events in the glossary in Annex 1.  

To use this set of Review Questions, first enter the following table to identify the objectives and related questions for the current activities or next major event in your program.  

Activity or Event�Applicable Objectives/Questions��Throughout the Contract�— Obj. 1, all questions.  ��Requirements analysis early in the contract to complete the functional baseline. �— Obj. 1.1, RQ1 – RQ6.  

— Obj. 6, RQ1 and RQ4.��Complete the Functional Analysis/Allocation, the Physical Hierarchy, the Allocated Baseline and accomplish the Event, Allocated Baseline Completion (or equivalent Event such as the PDR) or an incremental allocated baseline completion (or incremental PDR) leading up to the Allocated Baseline Completion. �— Obj. 1.1, RQ7 – RQ21.  If the 

functional baseline has been 

updated, also see RQ1 – RQ6.

— Obj. 3, all questions.  

— Obj. 6, RQ1, RQ2, and RQ4.��Complete the initial design and accomplish the Event, Design Baseline Completion (or CDR) or an incremental baseline completion leading up to the Design Baseline Completion (or CDR).  �— Obj. 1.2, all questions.  

— Obj. 2, all questions.  

— Obj. 3, all questions.  

— Obj. 6, RQ1 – RQ4.��Prepare for IOT&E, prepare for the Event, Readiness for IOT&E.  �— Obj. 1.3, RQ1.  

— Obj. 5, all questions.  ��Other activities between the Design Baseline Completion and the System Verification Completion . . . (or SVR) such as Software coding and hardware fabrication, Technical Manual Completion or Partial Completion (or equivalent reviews), LSA Completion (or Reviews), Test Planning Completion (or Reviews), review of verification results, and the like.  �— Obj. 1.3, all questions.  

— Obj. 2, all questions.  

— Obj. 3, all questions.  

— Obj. 6, all questions.  ��System Verification Completion . . . (or SVR) or an incremental review leading up to System Verification Completion . . . �— Obj. 1.3, all questions.  

— Obj. 3, all questions.  

— Obj. 4, all questions.  

— Obj. 6, all questions.  ��

Post Award Review Questions



Obj. 1.	Complete the system design, balanced with respect to performance, cost, schedule, and risk.  

This objective is summarized by the following flow chart which, for simplicity, does not show the iterative loops around the steps.  

�

Overall review questions are as follows:  

Has the Contractor applied the planned or otherwise appropriate metrics and TPMs to monitor the performance of the system engineering process?  

Has the Contractor satisfied each significant accomplishment criterion for each significant accomplishment in the IMP that should have been completed by this point in the program?

Is the Contractor on schedule according to the IMS?  What is the status of the slack on the critical path(s)? 

Where the metrics, TPMs, or IMS indicates inadequate progress, has the Contractor planned and implemented corrective action?  Is the corrective action working? 

Are the IMP and IMS proving to be satisfactory tools for you and the Contractor to monitor progress?  Do they need to be updated to accommodate the current realities?



Obj. 1.1. Iteratively complete a balanced functional architecture, physical hierarchy, and allocated baseline including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements.  

Functional baseline update.  Has the Contractor defined alternative candidates for closure of any TBDs or TBRs in the contract system specification, SRD, or other requirements document?�  Do they result in verifiable performance requirements? Has the Contractor objectively and, to the degree practical, quantitatively evaluated the performance, cost, schedule, and risk impacts for each alternative candidate?  Do the recommended closures balance performance, cost, schedule, and risk?  Have the Operator/Users reviewed the evaluations?  Do they reflect the Operator/Users needs and expectations?  If not included in the original contract requirements document(s), has the Contractor defined qualification methods that are the best verification method for each requirement, e.g., is inspection, demonstration, or test specified for all requirements where affordable and practical and where that reduces risk to the program and operational mission?  

External Interface Definition.  Is the scope of all external interfaces completely and unambiguously defined?  Do the defined interfaces include the functional interface with all systems with which the system has to communicate?  Do they include the interface between the ground segment and host facilities (such as those in Cheyenne Mountain or at Falcon Air Force Base) or platforms (such as aircraft, ships, or ground vehicles including mobile command posts) and between the satellite and launch system?  Do they reflect on-going or planned changes to the host facilities or platforms (to include on-going or planned upgrades at Cheyenne Mountain)?  Are the external interface requirements documented in the System Specification (or equivalent system requirements document), interface specifications, or interface control drawings (ICDs) (though they may have TBDs or TBRs)?

Transition.  Has the Contractor defined an approach for transitioning between any current system that performs a similar mission and the system now under development?  Does the approach balance mission performance, cost to perform the mission over time, and risk to the mission?  Is the transition schedule consistent with the remaining life of the current system?  Are system level transition requirements that are consistent with the approach included in the functional baseline?  (Note to the CPAT User:  These questions are applicable only if there is a current system which your program is required to upgrade or replace and that requirement is explicit in the contract.  Recommend you consider the specific transition issues associated with the current system and its replacement.)  

Functional baseline documentation.  Has the Contractor prepared or updated a System Specification or other system requirements document in accordance with the CDRL or other contract requirement?  If the Contractor has documented the functional baseline in a document different from the initial contract requirements document, has the Contractor demonstrated complete two-way traceability to and from the initial document?  Has the Contractor demonstrated complete two-way traceability to and from the source of the program requirements (such as the ORD/RCM, system threat assessment, and DoD policy), and the System Specification or equivalent?  

Has the Contractor incorporated any data supplied by the Government to resolve any TBSs into the functional baseline?

Are the verification methods for each requirement annotated to each requirement in the requirements section of the specification or listed in a separate section?  Are the proposed verification methods appropriate – are the proposed methods consistent with any definitions in the contract glossary or its equivalent?  Is test, demonstration, or inspection specified for all requirements where applicable and analysis applied only where other methods are not affordable or practical? 

Functional Analysis/Functional Architecture.  Has the Contractor performed a functional analysis and allocation that resulted in a functional architecture?  Does the functional analysis incorporate the results of a time-line analysis that drove out all time-related requirements?  Is each element of the functional architecture unambiguously defined and related to other elements?  Does each element of the functional architecture have a requirement reference to a higher level requirement, study, analysis, demo, or a test?  For the operations function, are the personnel and training requirements defined?  Are the critical operational timelines defined?  If the program includes an orbital element, does the functional architecture include requirements either for a safe end-of-life orbit or for orbital relocation (disposal) at the end of the useful life?  

Has the requirements allocation been extended to the point that each requirement can be allocated to an element of the physical hierarchy?  

Has the Contractor demonstrated two-way traceability between the functional architecture and the functional baseline as documented in the System Specification or equivalent?  

Physical Hierarchy.  Has the Contractor defined all realistic alternative candidates for the physical hierarchy?  For terrestrial system elements, would other alternative architectural decisions on LRUs and SRUs result in lower costs for spares and lower life cycle costs?  Has the Contractor objectively and, to the degree practical, quantitatively evaluated (traded) performance, cost, schedule, risk, and any other reasonable criteria for each alternative candidate?  Have the Operator/Users reviewed the evaluations?  Does the recommended or preferred hierarchy balance performance, cost, schedule, and risk?  Does it reflect the Operator/Users needs and expectations?  

Does the Contractor’s organizational and subcontracting approach reflect the recommended or preferred physical hierarchy, i.e., can each element of the hierarchy be logically assigned to an element of the Contractor’s organization such as an Integrated Product Team (IPT) or to an existing or planned subcontract?  

Does the physical hierarchy call for or imply the need for new or modified facilities for development, production, or operations?  If so, are any required Government funds programmed?  Are any environmental analyses and reports necessary?�  Does the Contractor have realistic plans for new or modified company-funded facilities?  Will all required facilities be available in time to support the program?  

Allocated Baseline.  Has the Contractor allocated all the requirements in the functional architecture to the physical hierarchy?  Has the Contractor defined alternative candidates for the allocations?  Has the Contractor objectively evaluated the performance, cost, schedule, and risk impacts for each alternative allocation?  Does the recommended or preferred allocated baseline balance performance, cost, schedule, and risk?  Does the allocated baseline reflect the Operator/Users needs and expectations?  Does it include the design requirements for any facilities or facility modifications?  Does it include the interface and other constraints between the elements of the preferred physical hierarchy?  

Has the Contractor considered alternative functional architectures that would yield allocated requirements that better balance performance, cost, schedule, and risk?  Has the Contractor identified the cost drivers in the allocated baseline and related them to the driving functional requirements?  Have the Operator/Users and other program decision makers reviewed the cost drivers and considered alternative functional requirements that better balance cost and performance? 

Traceability.  Has the Contractor demonstrated two-way traceability between the functional baseline and architecture, on the one hand, and the physical hierarchy and allocated baseline, on the other hand?  

DTC/LCC Goals.  Has the Contractor allocated DTC and LCC requirements or objectives to each element in the physical hierarchy?

Documentation and approval.  Has the Contractor prepared development specifications or the equivalent for each hardware and software element in the physical hierarchy to form the allocated baseline?  Are the interface requirements between the elements of the allocated baseline defined in internal interface control documents (IICDs) or the equivalent?  If not (or not yet) to be controlled by the Government, has the Contractor approved the allocated baseline at the appropriate level?  

Preliminary Software development.  Is the software development progress consistent with the Software Development Plan?  Have the Contractor and each major subcontractor defined the software development environment and demonstrated its adequacy for the program?  If the environment is new to the Contractor, has it been integrated into the Contractor’s software development process?  Has the Contractor estimated the size and computer resource requirements of each software component according to a documented procedure?  Considering the maturity of both the hardware and the software, are there adequate memory and throughput margins for each hardware element?  For other review questions relative to readiness for software design, see the questions under the Software Development Capability Evaluation (SDCE) Critical Capability Area (CCA) 3.4.  

Allocated baseline verification.  Has the Contractor, by simulation or other analysis, demonstration, and test, verified that a design satisfying the allocated baseline can meet the requirements in the approved functional baseline?  Did the analysis and simulations use the same algorithms as those documented in the allocated baseline for the software?  Is the predicted performance consistent with the developmental test results?  

Early Fabrication.  For each element in the physical hierarchy for which developmental items are to begin fabrication before the completion of the design baseline, has the Contractor defined the manufacturing tooling and processes and the factory test equipment requirements?  For parts and material to be ordered prior to completion of the design baseline, has the Contractor demonstrated traceability of the requirements to the allocated baseline and that they can meet program requirements?

Readiness for design.  Does the Integrated Master Plan (IMP) contain events and associated accomplishments and criteria and the Integrated Master Schedule (IMS) contain tasks for completing the design baseline?  Is the schedule for completing the design baseline consistent with the contract requirements (Section F of the contract)?  



Obj. 1.2. Iteratively update the allocated baseline and complete a balanced design baseline (initial product baseline).  

Baseline maintenance.  Has the Contractor maintained the functional and allocated baseline as changes were dictated in forming the design baseline or for any other reason?  Were the changes approved at the appropriate level, and was the change history (date of change, rationale for the change, approval for the change, and previous baseline) maintained?  

Design baseline.  Has the Contractor formed the design baseline for each hardware and software element in the physical hierarchy?  Do the hardware baselines include all physical requirements (in terms of drawings, manufacturing instructions, and parts and material requirements or the equivalent)?  Do the software baselines include all coding requirements?  Do the baselines reflect the functional and physical requirements for qualification (i.e., verification that the design for each item in the physical hierarchy meets its design requirements) and acceptance testing and requirements for testing during deployment, training, operations, support, and disposal?  

In forming the design baseline, did the Contractor define and trade alternative candidates?  Has the Contractor considered alternatives that reduce manpower and personnel skill levels?  Has the Contractor considered NDI and COTS parts, materials, components, and subsystems in defining the alternative candidates?  Has the Contractor, to the degree practical, quantitatively evaluated (traded) performance, cost, schedule, and risk (including long-term supportability risks for NDI and COTS items) for each realistic alternative candidate for each element of the design baseline?  Was the design baseline selected to balance performance (including realistic operating and environmental margins), cost, schedule, and risk?  Does it reflect the Operator/Users needs and expectations?  

Has the Contractor identified the cost drivers in the design baselines and related them to the driving allocated and functional requirements?  Has the Contractor considered (traded) alternative functional architectures and allocated baselines that would better balance performance, cost, schedule, and risk?  Have you and the Operator/Users reviewed the cost drivers and considered alternative functional requirements that better balance cost and performance?  

Software design.  Does the design baseline include the structure and dynamic behavior of the software?  Does it describe all the software interfaces?  Have the computer resources requirements been updated?  Are the memory and throughput margins for each hardware element adequate for the maturity of the hardware and software?  

Traceability.  Has the Contractor demonstrated two-way traceability between the allocated baseline and the design baseline?  

Design Baseline Verification.  Has the Contractor, by a combination of simulation or other analysis, demonstration, and test, verified that the design baseline can meet the requirements in the allocated baseline including compatibility with external and internal interfaces?  

DTC/LCC.  Has the Contractor updated estimates for the unit production cost (UPC) and LCC for each element in the physical hierarchy?  Where the DTC and LCC requirements or objectives were exceeded, has the Contractor considered alternative architectures, allocated baselines, or design baselines?  Are the overall program DTC and LCC requirements or objectives still satisfied?  If not, what corrective action is the contractor planning or implementing?  

Readiness for development phase manufacturing, coding, and deployment.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for manufacturing, coding, and deployment (including launch and on-orbit operations if applicable) that lead to verification that the requirements have been met?  Are the schedules consistent with the contract requirements (Section F of the contract)?  For each hardware element in the physical hierarchy to be produced during this phase, has the Contractor baselined the manufacturing flows, tooling, and processes and factory test equipment?  

Has the Contractor baselined any needed updates or expansions to the software engineering environment?  For other review questions relative to readiness for software coding and integration, see the questions under the Software Development Capability Evaluation (SDCE) Critical Capability Areas (CCAs) 3.5 and 3.6.  

Readiness for DT&E.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for DT&E including deployment (such as launch and on-orbit operations if applicable) that lead to verification that the requirements have been met?  Are the verification plans and procedures in place?  Will the test equipment and facilities be in place on a schedule to support the DT&E?  

Planning for IOT&E.  Does the IMP and IMS include plans to complete and verify the technical manuals and training programs (or training program requirements if the training programs are not to be developed under the contract) and refine the manpower and personnel skill levels ?  Are operator training, spares, support equipment, and developmental testing mirroring operational testing all on track to support IOT&E?  Will all OT&E Critical Parameters/Thresholds and the Scenarios have been fully defined and tested during DT&E prior to OT&E?  Do all terms (such as MTBF) have the same meaning for both DT&E and OT&E?  Has all data required by the operational test agency been supplied or on schedule?  

Readiness to complete development.  Is deployment equipment such as transportation equipment or launch support equipment that will be needed during development on schedule?  Does the IMS allow time for redesign and retest if compliance is not initially achieved during DT&E or IOT&E?  Are there adequate funds available to address non compliances?  Does the Government and the Contractor have processes in place to consider the impact of any necessary changes, document the changes, and ensure that they are approved at the appropriate level?  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for baselining the verification, manufacturing, support, deployment, training, operating, and disposal data and plans?  



Obj. 1.3. Update the design baseline based on the results of both contract compliance verification and Initial Operational Test and Evaluation (IOT&E).  

Redesign and retest after initial qualification and other contract compliance verification.  Has the Contractor identified the cause of any lack of compliance and designed, implemented, and verified  the necessary change(s)?  If the lack of compliance was not identified until the system level, did the Contractor identify and correct any errors in the allocated baseline?  If a significant change was required, did the Contractor’s consider changes to the functional architecture, physical hierarchy, or allocated baseline to maintain the balance between performance, cost, schedule, and risk?  

Redesign and retest after IOT&E. Has the Contractor identified the cause of any anomalies, problems, or deficiencies and designed, implemented, and verified  the necessary change(s)?  Did the Contractor determine if there was an error in the functional or allocated baseline?  If a significant change was required, did the Contractor consider changes to the functional architecture, physical hierarchy, or allocated baseline to maintain the balance between performance, cost, schedule, and risk?



Obj. 2.	 Baseline balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans and update them based on the results of both contract compliance verification and IOT&E.  

Verification.  Are the verification plans and procedures ready or on schedule to verify compliance for each and every requirement in the functional, allocated, and design baselines?  Is the factory test equipment on schedule to support manufacturing of hardware during the current contract?  Does it balance cost, schedule, and risk?  Is the factory test equipment consistent with that planned for operations and support, i.e., will all test sets yield identical test results?  Would more commonality between factory and deliverable test equipment reduce life cycle cost?  

Manufacturing.  Are the production flows, tooling, and processes on schedule?  Do they balance cost, schedule, and risk?  Will the tooling and processes be in place to support the schedule for manufacturing during the current contract?  Can parts and materials be purchased to support the manufacturing schedule?  Do the manufacturing schedules support the DT&E and IOT&E schedules?  Are the baselined manufacturing flows, tooling, and processes being applied to manufacture hardware?  Is the baseline documentation updated when the process must be changed?  

Software Coding.  Is the Contractor following the standards defined or cited in the IMP narratives, Software Development Plan, or other plan or procedure for documentation, style, complexity, and use of language features?  Does the Contractor maintain two-way traceability between the design baseline and the code?  Is the code tested at all increments of integration?  Is it tested in its target hardware when it reaches the corresponding level of integration?  Do the measured computer resource margins for memory and throughput meet or exceed the budgeted or specification levels?  Are code changes reviewed against the standards before incorporation?  Are code changes tested at the unit level and then up through the integration hierarchy before being baselined?  

Support.  Level of Repair.  Has the Contractor analyzed the number of levels of maintenance for each element in the physical hierarchy?  Has the Contractor considered disposal rather than repair for items expected to remain in production?  Does the recommended or preferred number of maintenance levels balance cost, schedule, and risk?  Does it meet the Operator’s and Supporter’s needs and expectations?  Support Equipment.  Have the common (Government-inventory) support equipment requirements been baselined?  Do the support equipment requirements balance cost, schedule, and risk?  Do they meet the Operator’s and Supporter’s needs and expectations?  Will the support equipment be available on time to support operational testing?  Spares.  Have the spares been identified to support operational testing?  Will they be available on a schedule that supports operational testing?  Is Contractor logistics support in place to support operational testing?  Organic Support.  Has the Contractor analyzed the elements of the physical hierarchy to be organically supported by the Government?  Does the recommended or preferred split between Contractor and organic logistics support balance cost, schedule, and risk?  Is there an avenue for recompeting high cost and usage items in the future?  Is the depot support equipment baselined?  Does it balance cost, schedule, and risk?  Does it meet the Supporter’s needs and expectations?  Will the provisioning data be available in time to transition to organic support on schedule (and not have to extend interim Contractor support)?

Deployment including Launch Operations.   Is launch system integration on schedule?  Is a launch range pathfinder necessary?  If so, is it on schedule?  Does the schedule permit changes in the operational equipment, support equipment, or facilities to reflect the results of pathfinder tests?  Are the transportation flows, equipment, and processes for both ground and space equipment on schedule?  Do they balance cost, schedule, and risk?  Are the flows, support equipment, and processes for launch range operations on schedule?  Are new or modified facilities on track to support launch or ground system deployment?  Are any necessary environmental analyses and reports on schedule to support deployment? Do the flows, equipment, and processes balance cost, schedule, and risk?  Have they been verified to meet their requirements or are they scheduled to be verified?

Training.  Is the initial training for operational crews and maintenance personnel on schedule to support operational testing?  Will the training be completed in time to support operational testing?  Does it meet the Operator/User’s and Trainer’s needs and expectations?  Does it balance cost, schedule, and risk?  Are there plans for retraining if the operational testing is delayed?  

Operations.  (Note to the CPAT User: see the questions regarding IOT&E under Objective 5 below.)

Disposal.  Has the Contractor identified the elements of the system that will require disposal during IOT&E as well as during normal operations and support?  Are the disposal flows, equipment, and processes on schedule?  Do the operations and logistics support flows, equipment, and processes accommodate the disposal baseline?  Have the environmental effects been analyzed?  Is the disposal baseline consistent with the applicable laws and regulations?  If the program includes an orbital element that should be relocated at the end of its useful life, do the technical orders, positional manuals, or other operating instructions include the necessary operational steps?  

Relation to design baseline.  Are the verification, manufacturing, support, deployment, training, operating, and disposal plans, procedures, and data and consistent with the prime operational hardware and software?  If not, what does the Contractor need to do to rationalize and balance all aspects of the program?  

Readiness to continue the program.  Does the IMP contain events and associated accomplishments and criteria and the IMS contain tasks for completing the development program?  Do they include the preparation of any decision support data needed to plan the next phase or by the Milestone Decision Authority to approve start of the next phase?  



Obj. 3.	 Perform thorough assessments of cost, schedule and performance risk and identify all medium and high risks areas (but not less than the top ten risks) for the selected design concepts/approaches and design baseline.  Define and implement appropriate risk mitigation efforts to reduce risks to levels that are acceptable for transition to the phase.  

Have the planned mitigation steps been implemented?  Were any results achieved to this point different than anticipated?  If so, are additional mitigation steps now appropriate?  

Have the risks been reassessed and additional mitigation steps implemented as needed?  

Do the metrics, TPMs, or other risk monitoring approaches indicate that additional mitigation steps may be needed?  



Obj. 4.	 Verify that the system design, including verification, manufacturing, deployment, training, operational, support, and disposal elements, satisfies the functional baseline.  

Build Paper.  Was each item manufactured or coded in accordance with the design baseline?  

Test, Demo, and Inspection.  Have the tests, demonstrations, and inspections been completed?  Do the results show compliance?  Where compliance was not initially achieved, has the design baseline and equipment or software been modified and compliance verified?  Where compliance required significant change, did the Contractor consider changes to the functional architecture or allocated baseline?

Analysis.  For each requirement to be verified by analysis, has the Contractor completed the analysis?  Are the assumptions used in the analysis consistent with the objectives and planned operational use of the system?  Do the methodologies realistically measure performance relative to the requirements?  

Margins.  Do the verifications show that positive margins exist for each maximum expected operating condition (temperature, pressure, flow rate, etc.) and environment (vibration, shock, thermal, etc.).  

Final Verification.  Has the system design been verified to comply with each requirement in the functional, allocated, and design baselines?  

Readiness for the next phase.  Is the program ready for production, operations, and support?  Have the plans, procedures, and data for verification, manufacture, training, operations, support, and disposal been updated and reviewed based on all completed DT&E and OT&E?  Have the production flows, tooling, and processes been baselined?  Do they balance cost, schedule, and risk?  



Obj. 5. Support IOT&E including timely delivery of training programs, definition of Government-inventory support equipment, and spare parts provisioning.  

Have all OT&E Critical Parameters/Thresholds and the Scenarios have been fully demonstrated during DT&E prior to IOT&E?  Do all terms (such as MTBF) have the same meaning for both DT&E and IOT&E?  

Has all data required by the operational test agency been supplied?  

Are all the Contractor tasks necessary for IOT&E planned and on schedule?  Are the equipment manufacturing, verification, and deployment; software coding; system integration and verification; technical manuals development and verification; training program development and personnel training; spares definition and provisioning; and support equipment requirements definition all planned and on schedule?  

Has the Contractor planned for correcting deficiencies in the hardware, software, and manuals that are uncovered during OT&E -- are there adequate time spans in the IMS? 



Obj. 6. Develop and/or maintain the decision data base.  

Is the decision data base readily accessible for Government review?  Does the data base include, as appropriate for this point in the contract, the functional baseline, the functional architecture, the physical hierarchy, and the allocated or design baselines?  Can you readily link or trace any requirement to its source (the ORD, the system threat assessment, other program document, or DoD policy); to its requirements analysis or other requirement reference (such as a trade-off or other rationale); and to its further allocation?  

To the extent appropriate for this point in the contract, for each component in the physical hierarchy, does the data base include the design-to or build-to requirements and product descriptions including the specifications or other requirements documents; drawings and manufacturing or assembly instructions; material and process requirements and process instructions; embedded software; cost estimates; remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; models; and each iteration of the verification plans, procedures and results including those for analyses, simulations, demos, inspections, and tests?  For each component in the physical hierarchy, can each requirement be readily traced back to its source in the functional architecture?  

Can the supportability data be readily accessed and can it be readily traced to its basis in the other decision support data?  Is the supportability data adequate to support the concurrent engineering of the next baseline and the logistics planning for the next step in the program to include, as appropriate for this point in the contract, the logistics support plan, technical manuals, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations?  

Can you identify each change since the start of the contract, the authority for the change, and the rationale?  

Does the decision data base include any other decision support data such as that needed to plan for the next phase or to obtain approval to initiate the next phase as required by the CSOW, CDRL, and/or IMP?  Are the data linked to their basis in the rest of the data base.  

�3.2.4  Post-Contract Award Review Questions for Production, Deployment, and Operational Support

�tc "3.2.4  Post-Contract Award Review Questions for Production, Deployment, and Operational Support" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the question should be tailored to the scope of the contract or the matter should be reviewed with the Government Contracting Officer.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.4 on page � PAGEREF Obj_III \h ��
24
� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.4 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent contract compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  In addition, the objectives in Section 2.3.4 and the corresponding review questions in this subsection assume that a design baseline has been established and verified in a preceding phase but that the formal comparison of the as-built configuration to the design baseline and the establishment of a product baseline will be or have already been completed in current contract.  If these assumptions do not apply, then these questions should be modified accordingly -- appropriate questions from other phases can be considered along with these.  

These review questions also assume that progress will be assessed toward achieving the Event in the Integrated Master Plan (IMP) called Product Baseline Completion or its equivalent such as a Physical Configuration Audit (PCA) (see the definitions of these Events in the glossary in Annex 1).

Post Award Review Questions



Obj. 1.	Complete the product baseline balanced with respect to performance, cost, schedule, and risk.  

Product baseline.  Does the as-built configuration meet all requirements in the functional, allocated, and design baseline?  Has the Contractor compared the as-built configuration with the design (initial product) baseline?  Has the Contractor updated the design baseline to form or recommend the product baseline for each component in the physical hierarchy?  

Does the product baseline include all manufacturing requirements (drawings, manufacturing and assembly instructions, parts and components requirements, and material requirements or the equivalent) for hardware?  Does it include the completed code for software?  Does it include the functional and physical requirements for production acceptance testing and requirements for testing during deployment, training, operations, support, and disposal?  Does it include updated technical manuals, training programs (or training requirements if the training programs are not provided under the contract), manpower requirements, and personnel skill requirements for operations, support, and disposal?

Government control below the system level.  Has the Contractor recommended the level of Government control of the product baseline below the system level?  

Has the Contractor updated the computer resource parameters including memory and throughput margins as a basis for future assessment of proposed changes?  Are these data readily accessible in the decision data base?  



Obj. 2.	For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Baseline maintenance.  As changes have become necessary, has the Contractor maintained the functional baseline, the functional architecture, and the allocated, design, and product baselines (including DTC and LCC goals or requirements) in a way that continues to balance system performance, cost, schedule, and risk?  

Has the Contractor asked for Government approval of changes to the functional baseline and elements of the product baseline controlled by the Government?  

Has the Contractor informed the Government of other changes that affect performance, cost, schedule or risk before they were implemented?  Has the Contractor approved each of the other changes at the appropriate level?  Has the Contractor maintained the change history (date, rationale, and authority for the change and all previous baselines) for each component?  

Has the Contractor (1) manufactured and deployed components consistent with product baseline and the processes described in the CSOW and/or Integrated Master Plan (IMP) and that meet the requirements of Section B of the contract; (2) coded software as required by approved changes in accordance with the process in the CSOW/IMP; and, (3) if required by the Operator/Users, planned and supported Follow-On OT&E?  

Is the Contractor delivering the system or its components as required by Section F of the Contract?  Have the subcontractors and vendors followed the applicable elements of the product baseline?  



Obj. 3.	Complete and/or maintain balanced life-cycle verification, manufacturing, support, deployment, training, operating, and disposal data, procedures, and plans.  

Has the Contractor updated the technical manuals, training programs (or training requirements depending on the Government’s detailed objectives and plans), manpower requirements, and personnel skill requirements for operations, support, and disposal consistent with any system changes since they were last baselined?  

As changes have become necessary, has the Contractor updated other verification, manufacturing, support, deployment, training, operating, and disposal plans, procedures, and data in a way that continues to balance system performance, cost, schedule, and risk?  



Obj. 4.	Verify that delivered products, including deployment, training, operational, support, and disposal system elements, satisfy the Government’s requirements.  

Has the Contractor verified that all components that are about to be or have been delivered by the prime, subcontractors, and vendors satisfy the product baseline and all other contract requirements?  Has a pedigree review been performed for all flight hardware prior to launch?  Were anomalies found that were open or otherwise not properly disposed of that indicate that the Contractors system engineering and/or program management processes require corrective action?  



Obj. 5.	Support Follow-on Operational Test and Evaluation (FOT&E).  

(Note to the CPAT User: since the scope of FOT&E and the contractor support that is appropriate varies tremendously from program to program, no generic questions are offered.  In general, you should determine if the support that the Operators expect will be available.  In some cases, the Contractors should be prepared for an increase in the tempo of operations during the period of the FOT&E.)



Obj. 6.	Develop and/or maintain the decision data base.  

Has the Contractor maintained a decision data base that is readily accessible by the Government and includes (1) both the original and all changes to the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product  baselines; (2) both the original and all changes to the system supportability data including logistics support plan, technical manuals, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) the approval authority and rationale for any changes to the data; (4) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the product baseline; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history; and (5) any other decision support data required by the contract linked to its basis in the rest of the data base?  



�3.2.5  Post-Contract Award Review Questions for Operations and Logistics Support (Support and Services)

�tc "3.2.5  Post-Contract Award Review Questions for Operations and Logistics Support (Support and Services)" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the question should be tailored to the scope of the contract or the matter should be reviewed with the Government Contracting Officer.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.5 on page � PAGEREF Obj_O_S \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.5 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  In addition, the objectives in Section 2.3.5 and the corresponding review questions shown here assume that the design and product baselines have been established and verified in preceding phases.  If this assumption does not apply, then the appropriate review questions from other phases should be considered along with these.  

Post Award Review Questions



Obj. 1.	For any necessary changes or modifications, iteratively complete updates to the functional baseline, functional architecture, physical hierarchy, allocated baseline (including allocated Design-to-Cost (DTC) and Life Cycle Cost (LCC) requirements), design baseline, and product baseline as necessary for them to remain (or become) balanced with respect to performance, cost, schedule, and risk and verify that they meet the Government’s requirements.  

Baseline maintenance.  As changes have become necessary, has the Contractor maintained the functional baseline, the functional architecture, and the allocated, design, and product baselines (including DTC and LCC goals or requirements) in a way that continues to balance system performance, cost, schedule, and risk?  

Has the Contractor asked for Government approval of changes to the functional baseline and elements of the product baseline controlled by the Government?  

Has the Contractor informed the Government of other changes that affect performance, cost, schedule or risk before they were implemented?  Has the Contractor approved each of the other changes at the appropriate level?  Has the Contractor maintained the change history (date, rationale, and authority for the change and all previous baselines) for each component?  

If upgrades to the hardware or software were necessary, has the Contractor (1) manufactured and deployed components consistent with updated product baseline and the processes described in the CSOW and/or Integrated Master Plan (IMP); (2) coded software as required by approved changes in accordance with the process in the CSOW/IMP; and, (3) if required by the Operator/Users, planned and supported Follow-On OT&E?  If involved, have the subcontractors and vendors followed the applicable elements of the updated product baseline?  



Obj. 2.	Complete and/or maintain balanced life-cycle verification, support, training, operating, and disposal data, procedures, and plans.  

As changes have become necessary, has the Contractor updated the verification, manufacturing, support, deployment, training, operating, and disposal data and plans in a way that continues to balance system performance, cost, schedule, and risk?  



Obj. 3.	Support the Government in resolving anomalies, problems, and deficiencies.  Develop and recommend solutions (including the maintenance actions, procedural changes, or block updates to software, hardware, and facilities) that balance performance, cost, schedule, and risk.  

Has the Contractor identified the most probable cause that is logically consistent with all observed aspects of an anomaly or failure?  

If new or revised system elements are necessary, is the Contractor applying the system engineering processes to develop changes to the appropriate baselines?  

Have the performance, cost, schedule, and risk of a reasonable range of alternatives been objectively evaluated and the alternative recommended that provides the best balance?  



Obj. 4.	Verify that delivered products, including operational, training, support, and disposal system elements satisfy the Government’s requirements.

Has the Contractor verified that all delivered products satisfy the updated product baseline and all other contract requirements?  If any of the updated hardware is to be launched, has a pedigree review been performed?  If a pedigree review has been performed, were anomalies found that were open or otherwise not properly dispositioned that indicate that the Contractors system engineering and/or program management processes require corrective action?  



Obj. 5.	Develop and/or maintain the decision data base.  Include anomalies, problems, deficiencies; the recommended resolution or disposition; the rationale for the recommendations; and actions taken by the Contractor.  

Has the Contractor maintained a decision data base that is readily accessible by the Government and includes (1) both the original and all changes to the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product  baselines; (2) both the original and all changes to the system supportability data including logistics support plan, technical manuals, common (Government-inventory) support equipment requirements, spares requirements, personnel skill levels, and manpower levels applicable to both OT&E and operations; (3) the approval authority and rationale for any changes to the data; (4) provisions for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline (the ORD, the system threat assessment, other program document, or DoD policy) or down to the lowest elements of the product baseline; from any element to the corresponding requirement reference (such as a trade-off or other rationale); from any requirement to the corresponding verification method and verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history; and (5) any other decision support data required by the contract linked to its basis in the rest of the data base?  



�3.2.6  Post-Contract Award Review Questions for Demilitarization and Disposal

�tc "3.2.6  Post-Contract Award Review Questions for Demilitarization and Disposal" \l 3�

Special care should be exercised to ensure that the Contractor does not take these review questions as directing new contract scope.  If the Contractor personnel judge that a question reflects work outside the scope of the contract, then the question should be tailored to the scope of the contract or the matter should be reviewed with the Government Contracting Officer.  In particular, these review questions are organized according to the Objectives which are in Subsection 2.3.6 on page � PAGEREF Obj_D_D \h ��
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� above and repeated below.  Therefore, the questions assume that the objectives in Section 2.3.6 (or the corresponding but more detailed Section-L instructions in Section 2.5 above) were the basis for preparation of the Contract Statement of Work (CSOW), the IMP, or other equivalent compliance documents.  If they were not, some of the work related to the questions may be outside the scope of the effort covered by the contract.  In addition, the objectives in Section 2.3.6 and the review questions shown here assume that the disposal data and plans were established and verified in preceding phases.  If this assumption does not apply, then the appropriate review questions from other phases should be considered along with these.  

Post Award Review Questions



Obj. 1.	Update balanced disposal plans, procedures, and data.  (Note to the CPAT User: if hardware or software items are to be delivered, tailor this objective to address the development, production, and verification of those elements.)  

Has the Contractor updated the disposal plans, procedures, and data and in a way that continues to balance system performance, cost, schedule, and risk?  

If new or modified hardware or software is necessary, has the Contractor defined and documented the design-to and build-to requirements and verified compliance with them?  

If the disposal involves moving a satellite to a new orbit, have the long term implications of the new orbit been assessed by the Contractor and the Operator?  Has a failure modes and effects analysis been conducted to assess the potential for impact to other satellites or to orbits that might have future operational benefits?  



Obj. 2.	Verify that delivered products satisfy the Government’s requirements.

Have any products that are to be delivered been verified to satisfy the product baseline and all other contract requirements?  



Obj. 3.	Maintain the decision data base.  Include recommended disposal actions and their rationale. 

Has the Contractor maintained the decision data base including changes to the disposal data and plans, hardware and software design, if necessary, and any other decision support data required by the contract linked to its basis in the rest of the data base?  



Annex 1�Glossary �tc "Annex 1  Glossary" \l 1��(Sources used in the preparation are in parentheses following each definition)

Accomplishment�See “significant accomplishment.”  ��Accomplishment criteria�See “significant accomplishment criteria.”  ��acquisition program �Within the DoD, an approved and funded activity that defines the skill and manpower levels for the people, develops and produces the products, and develops the processes that make up a system.��Affordable�An acquisition program for which the life-cycle cost of is in consonance with the long-range investment and force structure plans of the Department of Defense or individual DoD Components. (Draft DoDI 5000.2)��Allocated (design-to) Baseline Completion�During the Engineering and Manufacturing Development (EMD) or similar phase, the contract status in which (1) the functional baseline and any changes since it was established have been approved by the Government, (2) the functional architecture reflects all eight primary system functions and has been extended to the point that all decomposed functional requirements can be and have been mapped one-to-one to a physical hierarchy to form an allocated baseline, (3) the functional architecture, physical hierarchy, and allocated baseline have been balanced with respect to performance, cost, schedule, and risk, (4) the allocated baseline for each component is complete including complete and compatible interface design constraints between the items and between the items and other systems, facilities, and personnel, (5) it has been verified that the allocated baseline can satisfy the approved functional baseline, (6) the design-to-cost and life cycle cost estimates have been updated and remain consistent with any contract cost goals, constraints, or requirements and (7) the two-way traceability has been demonstrated via the decision data base from each element in the functional architecture and allocated baseline to the corresponding (a) source of the functional baseline and (b) requirement reference.  

During the Program Definition and Risk Reduction (DEM/VAL) or similar phase, the contract status in which the design requirements for each prototype has been verified to align with (1) the evolving functional architecture and allocated baseline including compatibility of the physical and functional interfaces between the item and other items, facilities, and personnel and (2) the planned risk handling approach.  ��allocated baseline �The approved design-to requirements for each system component (hardware or computer software) or computer software unit.  The requirements include the allocations from the functional architecture and higher level elements, interface constraints with interfacing elements, additional design constraints, and the verification method required to demonstrate compliance.  (Draft MIL-STD-499B, MIL-STD-973)��allocation �(1) All or part of a requirement for a higher level system element that has been designated to be satisfied by a lower tier element or item.  (2) The process of decomposing the requirements for a system among the elements or items of the system.  (3) The results of (2).  (SECMM-94-04)��Alternative Systems Review (ASR) �A formal review, usually conducted during the Concept Exploration Phase (Phase 0) of the acquisition life cycle, (1) to make a preliminary assessment that the preferred concept(s) can provide an affordable, timely solution that meets the operational requirements in the intended environment at acceptable risk and (2) to define the risks for the preferred system concept(s) that should be addressed during subsequent phases.  (Draft MIL-STD-499B) ��analysis �(1) The performance and assessment of calculations (including modeling and simulation) to evaluate requirements or design approaches or compare alternatives.  (2) The verification method of determining performance (a) by examination of the baseline, (b) by performing calculations based on the baseline and assessing the results, (c) by extrapolating or interpolating empirical data of collected using physical items prepared according to the baseline, or (d) by a combination of all of the above.  (EELV Tailoring to DI-IPSC-81431)��approved�The formal acceptance of an item, data, or document by the management level required by the contract or contract plan.  If the level is the Government, the Government has notified the Contractor that it is acceptable through a contractual letter.��architecture �A structure that shows the elements and their relationship for a set of requirements or a system concept or both.  (SECMM-94-04)��article�An individual copy of item.  ��as-built configuration�A production-representative article built or fabricated in accordance with the design baseline.  ��audit �An independent examination of the results of work to assess compliance with a specification, standard, or contract, or other criteria.  (SECMM-94-04)��balance �The act of assessing and comparing performance, cost, schedule, and risk for alternative requirements, requirements allocations, and/or design solutions.  ��balanced�A set of requirements, requirements allocations, and/or design solutions for which the performance, cost, schedule, and risk have been assessed and found to be acceptable in the context of the program that is to satisfy the requirements.  ��baseline �noun: Document(s) or database(s) that record a set of requirements and/or product solutions and that can be changed only by formal, documented procedures.  

verb: To formally approve a baseline.  (SECMM-94-04)��build-to requirements�Drawings, manufacturing or assembly instructions, process specifications and instructions and/or any other data required to manufacture an item.��change �A modification of an approved requirement, baseline, or item as documented in a decision data base, specification, or any other configuration item documentation.  (MIL-STD-973)��change control �The engineering management function of (1) limiting change to a baseline or item to that which has been (a) assessed for impacts to performance, cost, schedule, and risk and (b) approved by formal, documented procedures and (2) assuring implementation of all changes so assessed and approved.  (SECMM-94-04)��change proposal�A proposed change to the currently approved configuration baseline for a configuration item and the documentation by which the change is described, justified, and, if required by the contract, submitted to the Government for approval or disapproval.  ��commercial off the shelf (COTS)�An item that is available in the commercial marketplace that does not require unique Government modifications or maintenance over its life-cycle to meet the requirements.  (Draft MIL-STD-499B definition for NDI)��compatibility �The capability of two or more items to exist or function in the same system or environment without mutual interference.  (Draft MIL-STD-499B)��component �An item that is viewed as a separate entity for purposes of design, manufacturing, software coding, testing, maintenance, contracting, reprocurement, record keeping, or configuration management.  A configuration item is a component, but all components are not necessarily configuration items, i.e., they may be controlled by other than formal configuration management procedures.  Hardware components may be further divided into additional components; software components may be further divided into additional components and/or software units.  (MIL-STD-1540)��computer software�The complete set or any item of the set of computer programs or instructions in the physical hierarchy and the associated documentation.  ��computer software unit�A subdivision of a computer software component.  ��configuration �The functional and physical characteristics of an item as documented in a baseline and ultimately achieved in a product or process.  (MIL-STD-973)��configuration baseline �The configuration document(s) or database(s) that record the initially approved set of requirements and/or product solutions and all approved changes thereto and that is changed only by formal, documented procedures.  (Draft MIL-STD-499B, MIL-STD-973)��configuration control �Formal change control for configuration items.  (MIL-STD-973)��configuration item �An item that satisfies a documented set of requirements and is designated for separate configuration management to include any item required for logistic support or designated for separate procurement.  (MIL-STD-973, SECMM-94-04)��configuration management �For configuration items, (1) the identification and documentation of the configuration, (2) the control of changes to the items or their documentation, (3) configuration status accounting, and (4) the auditing to confirm that conformance to all requirements has been verified.  (MIL-STD-973, SECMM-94-04)��configuration status accounting�For configuration items, the recording and reporting of (1) the approved configuration baseline and identification numbers, (2) the status of proposed changes, deviations, and waivers, (3) the implementation status of approved changes, and (4) the configuration of all units of the configuration item owned by the Government.  (MIL-STD-973)��control �The engineering management function of ensuring that plans are having the intended effect and that work is being completed according to the plans.  Controlling is one of the basic functions of engineering management -- the others are planning, organizing, staffing, directing, and monitoring.  ��Cost Analysis Requirements Document (CARD)�The common description of the salient programmatic and technical features of the program (and the system it is to provide) that is used by the teams preparing the program office cost estimate, component cost analysis, and independent life-cycle cost estimates.��cost engineering�The art of analyzing and estimating the cost of a design solution and relating those costs to the requirements.  ��cost goals, cost constraints, or cost requirements�The financial objectives or thresholds for the program or contract and their allocation to items.  Often expressed in terms of development, design-to-cost (DTC), unit production cost (UPC), operations and support (O&S), and life cycle cost (LCC) thresholds, targets, or goals.  Cost goals and requirements are a reflection that fiscal constraints are a reality in defense acquisition.  (SECMM-94-04, Draft DoDI 5000.2)��Critical Design Review (CDR) �(1) During Engineering and Manufacturing Development (EMD) or similar phase, the review by the Contractor and the Government of (1) the status of any changes to the functional baseline and architecture and allocated baseline since they were established, (2) the design baseline for each configuration item including the completeness and compatibility of interfaces between the items and between the items and other systems, facilities, and personnel, (3) the basis for each element in the design baseline in terms requirements and objective, comprehensive, quantitative design trades, (4) the balance between performance, cost, schedule, and risk for each element in the selected design baseline, (5) the two-way traceability from the source of the functional baseline to the design baseline and back, and (6) the verification that the design baseline can meet the contract requirements.  The data available for CDR should document or demonstrate these six items and reside in the decision data base.  

(2) During the Program Definition and Risk Reduction (DEM/VAL) or similar phase, a review conducted on each prototype (1) to evaluate the progress, technical adequacy, and risk resolution of the detailed design and (2) to determine its alignment with the evolving functional architecture and allocated baseline including compatibility of the physical and functional interfaces among the item and other items, systems, facilities, and personnel.  

(Draft MIL-STD-499B, MIL-STD-1521, SECMM-94-04, Draft DoDI 5000.2)��data accession/internal data list�An evolving list, prepared and maintained by the Contractor, of data acquired or prepared under the contract and accessible by the Government either by access to a management information system or by PCO direction.   ��decision data base �The linked and readily retrievable collection of data (including inputs and intermediate and final results) that provide the audit trail of decisions and their rationale from initially stated needs and requirements, the system threat assessment, other program documents, and DoD policy, AF practice, and public law to the current description of the system requirements and the products, processes, facilities, and personnel requirements that collectively satisfy the requirements.  It includes, as they evolve, (1) the functional baseline, the functional architecture, the physical hierarchy, and the allocated, design, and product baselines; (2) life-cycle verification, manufacturing, support, deployment, training, operations, and disposal data, procedures, and plans (including but not limited to test plans and procedures, drawings, manufacturing instructions, logistics support plans, common [Government-inventory] support equipment requirements, spares requirements, training programs [or training program requirements for training programs not developed under the contract], technical manuals, and required Government personnel skill and manpower levels applicable to both OT&E and the operations phase); (3) the embedded software; (4)  remaining risks and corresponding risk monitoring (including TPMs and metrics) and mitigation steps; (5) cost estimates and their bases; (6) data, models, and analytic techniques used to verify that an evolving solution can meet its requirements; (7) the verification results that verify compliance of designs or delivered products with the contract requirements; (8) the approval authority and rationale for any changes to the data; and (9) any other decision support data developed under the contract linked to its basis in the rest of the data base.  It provides for the efficient traceability through the architectures, baselines, and the physical hierarchy from any element up to the Government sources of the functional baseline or down to the lowest elements of the allocated, design, and product baselines; from any element to the corresponding requirement reference; from any requirement to the corresponding verification method and verification plans, procedures, and data; from any component in the physical hierarchy to its design-to and build-to requirements, product description, and supportability data; and from any element to its change history.  (Draft MIL-STD-499B, SECMM-94-04)��demonstration �The verification method of determining performance by exercising or operating the item in which instrumentation or special test equipment is not required beyond that inherent to the item and all data required for verification is obtained by observing operation of the item.  (EELV Tailoring to DI-IPSC-81431)��deployment function �Tasks to be performed to take the elements of a system or system upgrade from the completion of development, training, manufacturing, and verification to a state of operational readiness.  (Draft MIL-STD-499B)��derived requirements �Requirements not explicitly stated in the operational requirements and which are inferred from the nature of the proposed solution, the environment, policy, law, best engineering practice, or some combination of the above.  (Draft MIL-STD-499B, SECMM-94-04)��design �verb: Architecting and selecting products (including processes) and corresponding personnel manpower, skill levels, and specialized training that satisfy all requirements and describing them so that the products can be manufactured or coded, verified, deployed, operated, supported, and disposed of and so that the personnel can be selected and trained.

noun: The result of designing.  (Draft MIL-STD-499B, SECMM-94-04)��Design (build-to) Baseline Completion�During Engineering and Manufacturing Development (EMD) or similar phase, the contract status in which (1) any changes to the functional baseline have been approved by the Government, (2) any changes to the functional architecture and allocated baselines since they were established have been approved as required by the contract, (3) the design baseline is complete including the interface designs between the baseline components and between the components and other systems, facilities, and personnel, (4) the functional architecture and allocated and design baselines are balanced with respect to performance, cost, schedule, and risk, (5) it has been verified that the design baseline can satisfy the approved functional baseline, (6) the design-to-cost and life cycle cost estimates have been updated and remain consistent with any contract cost goals, constraints, or requirements and (7) the two-way traceability has been demonstrated from each element in the functional architecture and the allocated and design baselines to the corresponding (a) source of the functional baseline and (b) requirement reference via the decision data base.  

During the Program Definition and Risk Reduction (DEM/VAL) or similar phase, the contract status in which the design for each prototype is verified to align with (1) the evolving functional baseline architecture and allocated baseline including compatibility of the physical and functional interfaces among the item and other items, systems, facilities, and personnel and (2) the planned risk handling approach.  

(Draft MIL-STD-499B, MIL-STD-1521, SECMM-94-04, Draft DoDI 5000.2)��design baseline�The documented requirements for (1) material ordering (“buy-to” requirements), (2) hardware fabrication and manufacturing process setup and operation for developmental hardware (“build-to” requirements), (3) software coding (“code-to” requirements), (4) verification, training, deployment, operations, support, and disposal (“verify-to, train-to, deploy-to, operate-to, support-to, and dispose-to” requirements) and (6) personnel skill and manpower levels that collectively satisfy the functional baseline.  The design baseline includes separable documentation for each hardware and software component.  For programs that will transition to production, the design baseline forms an initial or  preliminary product baseline.  The complete product baseline will usually be formalized near the end of development or early in production.  If the Event “Design (build-to) Baseline Completion,” Critical Design Review (CDR), or the equivalent is held, the design baseline is usually formalized as part of the Event close-out.   ��design constraints �Requirements that form boundaries within which other requirements must be allocated and items must be designed.  The constraints may be externally imposed or result from decisions internal to the program or contract.  Design constraints include interface, environmental, physical mass and dimensional, reliability, maintainability, human factors, logistics support, personnel resource (skill levels and manpower) and training, standardization, design and construction practices, and fiscal (cost) requirements.  (Draft MIL-STD-499B, SECMM-94-04, BMO-STD-77-6A)��Design to Cost (DTC), Design-to-Cost �noun: An acquisition management technique in which cost design constraints are derived and allocated to the items to be designed.  

adj.: Derived by applying the DTC technique.  (Draft MIL-STD-499B)��development function �Tasks to be performed to take a system or system upgrades from the statement of the operational requirement to readiness for verification, manufacturing, training, deployment, operations, support, and disposal.  (Draft MIL-STD-499B, SECMM-94-04 -- product development process, system development ff.)��Developmental Test & Evaluation (DT&E)�Test and evaluation activities to (1) support technology selection, requirements analysis and allocation, and design and (2) verify compliance with the contract requirements.  ��deviation �A specific written authorization, granted prior to the manufacture of an item, to depart from one or more particular requirements of an items approved configuration baseline for a specific number of units or a specified period of time.  (MIL-STD-973, SECMM-94-04)��disposal function �Tasks to be performed to ensure that the disposition of products and by-products that are no longer needed or no longer useful complies with applicable security classification guidance and environmental laws and regulations.  The function addresses the short and long term impact to the environment and health hazards to humans and animals as well as recycling, material recovery, salvage for re-utilization, demilitarization, and disposal of by-products all other functions, i.e., across the life cycle.  (Draft MIL-STD-499B)��documented�Recorded on paper or in electronic or other media in accordance with the contract.   ��eight primary system functions�The essential tasks that must be accomplished so that a system will satisfy the operational needs, DoD policy, and the law over the life cycle.  Any defense acquisition program must complete eight primary functions:  development, manufacturing, verification, deployment, operations, support, training, and disposal.  (Draft MIL-STD-499B, SECMM-94-04)��element�For a system, baseline, or architecture, any requirement, any function or sub-function, any item (any product to include any process or facility), any material, or any personnel requirement.  ��environment �The natural and induced conditions experienced by a system including its people and products (including its processes) during operational use, stand-by, maintenance, transportation, and storage.  The natural conditions include space (exo-atmospheric), atmospheric (weather, climate), ocean, terrain, and vegetation.  Induced conditions includes manufacturing (process conditions, clean room, storage), test, transportation, storage, normal operations (thermal, shock, vibration, electromagnetic, the range of power inputs), maintenance, combat (dust, smoke, nuclear-chemical-biological), and the threat (existing and potential threat systems to include electronic warfare and communications interception).  (Draft MIL-STD-499B, SECMM-94-04, Draft DoDI 5000.2)��environmental constraints or requirements �The expected worst case impact of the environment on the system or item as well as the system or items allowed impact on the environment.  (Draft MIL-STD-499B)��equipment�Hardware, hardware and software, or an assembly of hardware or hardware and software��event�A point in a program or contract defined by significant accomplishments and accomplishment criteria (or metrics) in the IMP.  The goal for the calendar date to complete an event is documented in the IMS.  ��external interface �A design constraint imposed on a system by another system or facility.  (SECMM-94-04)��Follow-on Operational Test and Evaluation (FOT&E)�See “Operational Test & Evaluation (OT&E).”  ��formal�An act that follows a documented procedure and that is approved by the signature of an authorized individual recorded in a readily retrieved archive.  ��function �A task to be performed to achieve a required outcome or satisfy an operational need.  (Draft MIL-STD-499B, MIL-STD-973, SECMM-94-04)��functional analysis and allocation �The decomposition of each of the top-level functions to sub-functions to the point that each sub-function can be related to the elements of a physical hierarchy, the allocation of the top-level performance requirements and design constraints to the functions and sub-functions, and the capture of the aggregation in a functional architecture.  (Draft MIL-STD-499B)��functional architecture �The hierarchical arrangement of functions and their decomposition to sub-functions and the allocation of the top level performance requirements and design constraints to functions and sub-functions.  (Draft MIL-STD-499B, SECMM-94-04)��functional baseline �The initially approved documentation describing a system’s top level functional and performance requirements and design constraints and all changes thereto.  The functional baseline can be changed only with Government approval.  The functional baseline is usually initially approved near the end of the Program Definition and Risk Reduction Phase (Phase I, formerly called DEM/VAL), as part of the procurement process for Engineering and Manufacturing Development (EMD or Phase II), or soon after the start of EMD.  See the definition for the Event, Functional Baseline Completion, in this Annex.  (Draft MIL-STD-499B, MIL-STD-973)��Functional Baseline Completion �Contract status in which (1) the planned risk reduction efforts under the contract have been completed, (2) the functional baseline has been approved by the Government, (3) the preliminary functional architecture maps to the preliminary physical hierarchy and both are balanced with respect to performance, cost, schedule, and risk, (4) the design-to-cost and life-cycle-cost projections have been updated and compared to the contract cost requirements or objectives, (5) it has been verified that the preliminary allocated baseline can satisfy the functional baseline, (6) the decision data base (a) provides two-way traceability from the sources of the functional baseline to any element in the approved functional baseline and evolving functional architecture and allocated baseline and from any element to the rationale for that element and (b) archives the rationale and approval authority for all changes, (7) the preliminary physical hierarchy maps to the proposed CWBS for the next phase, and (8) the significant accomplishments and accomplishment criteria have been planned in the IMP for at least all technical activity required prior to the next event on the contract, if any.  ��Functional Configuration Audit (FCA)�For each configuration item, the formal examination of its functional characteristics to verify that it has achieved the requirements in its allocated baseline.  For a system, the formal examination of its functional characteristics to verify that it has achieved the requirements in the functional baseline.  (MIL-STD-973)��functional requirement �A task that must be accomplished to satisfy an operational need or set of requirements.  The top-level functional requirements are the eight primary system functions stated and linked as they apply to the operational need or requirements.  (Draft MIL-STD-499B, MIL-STD-973 for functional characteristics, SECMM-94-04)��hardware �Items made of a material substance but excluding computer software and technical data packages.  (MIL-STD-973)��Initial Operational Test and Evaluation (IOT&E)�See “Operational Test and Evaluation (OT&E).”  (Draft DoDI 5000.1)��inspection �The verification method of determining performance by examining (1) engineering documentation produced during development or modification or (2) the item itself using visual means or simple measurements not requiring precision measurement equipment.  (EELV Tailoring to DI-IPSC-81431, SECMM-94-04)��Integrated Logistics Support (ILS) �A disciplined, unified, and iterative approach to the management and technical activities necessary to (1) integrate support considerations into system and component design; (2) develop support requirements that are consistently related to readiness objectives, to design, and to each other; (3) acquire the required support; and (4) provide the required support during the operational phase at minimum cost.  (MIL-STD-1388-1, Draft DoDI 5000.1)��Integrated Master Plan (IMP) �A description, usually contractual, of the applicable documents, significant accomplishments, accomplishment criteria, events, and critical processes necessary to satisfy all contract requirements.  The completion of each significant accomplishment is determined by measurable accomplishment criteria.  The significant accomplishments have a logical relationship to each other and, in subsets, lead up to events.  Each event is, in turn, complete when the significant accomplishments leading up to it are complete.  The critical processes are described by narratives that include Objectives, Governing Documentation, and an Approach.  The IMP includes an indexing scheme (sometimes called a single numbering system) that links each significant accomplishment to the associated CWBS element, event, significant accomplishment criteria, and tasks presented in the Integrated Master Schedule (IMS).  The data in the IMP defines the necessary accomplishments for each event both for each IPT and for the contract as a whole.  See also Integrated Task and Management Plan (ITAMP).  (Draft MIL-STD-499-B, AFMC Guidebook)��Integrated Master Schedule (IMS) �The schedule showing the time relationship between significant accomplishments, events, and the detailed tasks (or work packages) required to complete the contract.  The IMS uses (and extends if necessary) the same indexing (or single numbering system) as used in the Integrated Master Plan (IMP).  (AFMC IPD Guidebook)��Integrated Process Team (IPT)�Team composed of specialists from all appropriate functional disciplines working together (1) to develop and operate processes that affordably meet all program requirements and (2) to enable decision makers to make the right decisions at the right time.  For Acquisition Category I and II (ACAT I and II) space programs, the IPT is chaired by a senior individual in the office of the Air Force Mission Area Director for Space (SAF/AQS).  (Draft DoDI 5000.2)��Integrated Product and Process Development (IPPD) �A management technique that simultaneously integrates all essential acquisition activities through the use of multi-disciplinary Integrated Product or Process Teams (IPTs).  (AFMC Guidebook, SECMM-94-04, Draft DoDI 5000.2)��Integrated Product Team (IPT)�Team composed of specialists from all applicable functional disciplines working together (1) to deliver products and processes that affordably meet all requirements at acceptable risk and (2) to enable decision makers to make the right decisions at the right time by timely achievement of the significant accomplishments in the Integrated Master Plan (IMP).  (AFMC Guidebook, Draft DoDI 5000.2)��Integrated Task and Management Plan (ITAMP) �A single document that combines and fulfills the purposes of the Statement of Work (SOW) and the Integrated Master Plan (IMP).  The Task Section of the ITAMP replaces the SOW and the other sections are identical to the IMP.  ��integration �The merger or combining of two or more parts, computer software units, components, or other items into a still higher level item to ensure that the functional requirements and design constraints for the higher level item are satisfied.  (SECMM-94-04)��interface �The boundary, often conceptual, between two or more functions, systems, or items or between a system and a facility at which interface requirements are set.  (MIL-STD-973, SECMM-94-04 -- functional and physical interface requirement)��interface constraint�See interface requirement.  ��interface control �The process of identifying, documenting, and controlling all interface requirements on a system or the elements of a system.  (MIL-STD-973)��Interface Control Document (ICD), Interface Control Drawing�Drawing or other documentation that depicts interface designs or elements of interface designs that satisfy interface requirements.  (MIL-STD-973, SECMM-94-04)��Interface Control Working Group (ICWG) �A group with representation from all sides of an interface that seeks agreement on mutually compatible interface requirements and controls the documentation of the resulting interface agreements.  ICWGs that address external interfaces will usually be chaired by the Government.  ICWGs that address internal interfaces, if separate, may be chaired by the Contractor.  (MIL-STD-973)��interface requirement �The functional and physical design constraints imposed on each other by two or more functions, items, or systems or between a system and a facility.  Functional interfaces include signal, electrical, electromagnetic, and software.  Physical interfaces include keep-out volumes and mating surfaces and connections.  (Draft MIL-STD-499B)��interface requirements specification (IRS), interface specification �A repository for interface requirements that details the functional and physical connection between systems or system elements or between systems and facilities.  (SECMM-94-04)��internal interface�The functional and physical design constraints imposed on an item resulting from the designs selected for other items in the same system.  (Also, see interface requirement and external interface.)  ��interoperability �The ability of systems, units, or forces to provide services to or accept services from other systems, units, or forces and to use the services so exchanged to operate effectively together.  (MIL-STD-973, Draft DoDI 5000.2)��item �Any product (where products include processes and facilities).  (Draft MIL-STD-499B, MIL-STD-973, SECMM-94-04)��life cycle �The scope of a system or upgrade evolution beginning with the determination of a mission need or identification of a system deficiency through all subsequent phases through disposal of the system.  (MIL-STD-973, SECMM-94-04)��Life Cycle Cost (LCC) �The total cost to the Government of acquisition and ownership of the system over its useful life.  It includes the cost of development, production, operations & support, and disposal.  (Draft MIL-STD-499B, MIL-STD-973, SECMM-94-04, Draft DoDI 5000.2)��Logistics Support Analysis (LSA)�Engineering efforts, as part of the systems engineering process, to assist in: causing support considerations to influence design; defining support requirements that are related optimally to design and to each other; acquiring the required support; and providing the required support during the operational phase at minimum cost.  (MIL-STD-1388-1, Key Supplier Processes. . ., Draft DoDI 5000.2)��manufacturing function �Tasks to be performed to convert materials and parts into a product ready for verification, training, and/or deployment.  (Draft MIL-STD-499B)��metric �A measure used to indicate progress or achievement.  (Draft MIL-STD-499B)��milestone �(1) A point in a program or contract at which some team member or leader is held accountable and at which progress toward completion of the program or contract is measured.  Also, see event.  

(2) Major decision points that separate the phases of defense acquisition programs.  Phases include, for example, engineering and manufacturing development and full-rate production.  (Draft DoDI 5000.1, SECMM-94-04)��Milestone Decision Authority (MDA)  �The individual designated in accordance with criteria established by DoD 5000.2-R to approve entry of a defense acquisition program into the next phase.��Mission Need Statement (MNS)�A statement of the need for a material solution to perform an assigned mission or to correct a deficiency in existing capability to perform the mission.  (AFI 10-601, Draft DoDI 5000.2)��modification �The act of changing a system or component after delivery to improve some characteristic, to adapt it to function in a changed environment, or to respond to a change in the law.  Also, see upgrade.  (SECMM-94-04)��Non-Developmental Item (NDI)�Any item that is (1) available in the commercial marketplace or (2) previously developed and in use by a department or agency of the United States, a State or local Government, or a foreign Government with which the United States has a mutual defense cooperation agreement and that does not require unique upgrades or maintenance over its life-cycle to meet the current requirements.  In some cases NDI may be extended to include items that (a) have been developed but are not yet available in the commercial marketplace or in use by a Government entity or (b) require only minor modification or upgrade.  In other cases, items meeting these latter criteria are termed Near-NDI or N-NDI.  (Draft DoDI 5000.2, Draft MIL-STD-499B, MIL-STD-973)��objectives�Operationally significant desired levels of performance or functionality above the requirement that are goals for the program or contract but not a requirement.  (AFI 10-601)��operational effectiveness�The overall degree of mission accomplishment of a system when used by representative personnel in the environment planned or expected (e.g., natural, electronic, threat etc.) for operational employment of the system considering organization, doctrine, tactics, survivability, vulnerability, and threat (including countermeasures, initial nuclear weapons effects, nuclear, biological, and chemical contamination (NBCC) threats).  (Draft DoDI 5000.2)��operational requirements�Requirements generated by the Operator/Users, normally in terms of system capabilities or characteristics required to accomplish mission tasks, and documented in a Mission Needs Statement (MNS) that evolves into an Operational Requirements Document (ORD) and associated Requirements Correlation Matrix (RCM).  (Draft MIL-STD-499B, SECMM-94-04, also system requirements, Key Supplier Processes . . .)��Operational Requirements Document (ORD)�Usually prepared during Phase 0, Concept Exploration, the ORD will be based on the most promising alternative determined during the Phase 0 studies.  The ORD documents how the system will be operated, deployed, employed, and supported by describing system-specific characteristics, capabilities, and other related operational variables.  The ORD will be updated for Milestones II and  III.  The CSAF approves all Air Force and Air Force-led ORDs.  (AFI 10-601)��Operational Test & Evaluation (OT&E)�Independent test and evaluation to determine the effectiveness and suitability of the weapons, equipment, or munitions for use in combat by typical military users; and the evaluation of the results of such tests.  Can be either Initial (IOT&E) or Follow-on (FOT&E).  IOT&E is conducted on production or production representative articles, to support a decision to proceed such as beyond low-rate initial production.  It is conducted to provide a valid estimate of expected system operational effectiveness and operational suitability.  FOT&E is conducted during and after the production period to refine the estimates made during IOT&E , to evaluate changes, and to reevaluate the system to ensure that it continues to meet operational needs and retains its effectiveness in a new environment or against a new threat.��operations function �Tasks to be performed subsequent to verification and deployment to accomplish defined missions in either the expected peacetime or wartime environments excluding training, support, and disposal.  (Draft MIL-STD-499B, SE Process Guide)��performance �A measure of how well a system or item functions in the expected environments.  (Draft MIL-STD-499B, SECMM-94-04)��performance requirement �The extent to which a mission or function must be executed, i.e., a functional requirement that is stated in terms of quantity or quality such as range, coverage, timeliness, or readiness.  (Draft MIL-STD-499B, SECMM-94-04)��physical architecture �The physical hierarchy and the functional requirements and design constraints for each element in the hierarchy.  It can be viewed as an intermediate step between the functional architecture and the physical hierarchy, on the one hand, and the allocated baseline, on the other hand.  It is not directly addressed in this CPAT.  (Draft MIL-STD-499B, SECMM-94-04)��Physical Configuration Audit (PCA) �For each configuration item (CI), the formal comparison of a production-representative article with its design baseline to establish or verify the product baseline.  For the system, the formal comparison of a production-representative system with its functional and design baseline as well as any processes that apply at the system level and the formal examination to confirm that the PCA was completed for each CI, that the decision data base represents the system, that deficiencies discovered during testing (DT&E and IOT&E) have been resolved and changes approved,  and that all approved changes have been implemented.  (Draft MIL-STD-499B, MIL-STD-973)��physical hierarchy, product physical hierarchy�The hierarchical arrangement of products, processes, personnel skill levels, and manpower levels that satisfy the functional baseline.  The top entry in the hierarchy is the system.  The hierarchy extends to include all components and computer software units necessary to satisfy the functional baseline whether deliverable or not.  It includes the prime operational hardware and software, Contractor-supplied support equipment, Government-inventory support equipment, technical manuals, training programs for both Government and Contractor personnel, Government personnel skill and manpower levels, spare parts requirements, and factory support equipment and tooling which collectively result in the system that satisfies the functional baseline.  ��physical requirement �A physical characteristic, attribute, or distinguishing feature that a system or item must possess.  (SECMM-94-04)��plan�Documented approach, resources, and schedule necessary to complete a task.  ��planned profile �The time-phased projection, usually in graphical form, of the values for a technical parameter.  (SECMM-94-04)��planned value �The predicted value of a technical parameter at the planned time of measurement based on the planned profile.  (SECMM-94-04)��Preliminary Design Review (PDR) �During Engineering and Manufacturing Development (EMD), the review by the Contractor and the Government of (1) any changes to the functional baseline since it was established, (2) the functional architecture, (3) the physical hierarchy, (4) the allocated baseline for each configuration item including the completeness and compatibility of interfaces between the items and between the items and other systems, facilities, and personnel, (5) the basis and the balance between performance, cost, schedule, and risk for each element in the architectures and each requirement in the baseline, (6) the two-way traceability from the source of the functional baseline to the allocated baseline and back, and (7) the verification that the allocated baseline can meet the system requirements.  The primary PDR data is the Decision Data Base documenting or demonstrating these seven items.  

During the Program Definition and Risk Reduction (DEM/VAL) or similar phase, a review conducted on each prototype to evaluate the progress, technical adequacy, and risk resolution of the selected design approach; to determine its alignment with the evolving functional baseline and architecture and allocated baseline including compatibility of the physical and functional interfaces among the item and other items, facilities, and personnel.  (Draft MIL-STD-499B, MIL-STD-1521, SECMM-94-04, see also SECMM-94-04 for SDR, Draft DoDI 5000.2)��primary functions, primary system functions �See the entry, “eight primary system functions.”  ��procedure�A documented description of a sequence of actions to be taken to perform a given task.  ��process �A set of steps or activities that bring about a result and the criteria for progressing from step to step or activity to activity.  (SECMM-94-04)��product �What is delivered to the customer (e.g., hardware, software, test reports, RFPs, data...), as well as processes (e.g., system engineering, design, manufacturing, test, logistics, acquisition security...) which make the product possible.  (AFMCP 63-104)��product baseline �Build-to requirements for each physical element to be manufactured; software code for each software element that has been separately designed or tested; and buy-to requirements for each other physical element, part, or material to be procured from a subcontractor or vendor.  (Draft MIL-STD-499B, MIL-STD-973, SECMM-94-04)��Product Baseline Completion �For each configuration item (CI), the contract status in which a production-representative article and any associated processes have been formally demonstrated to satisfy the corresponding design baseline to establish or verify the product baseline for the CI.  For the system, the contract status in which (1) a production-representative system and any processes that apply a the system level have been formally demonstrated to satisfy the system functional and design baseline, (2) it has been formally confirmed that (a) the Product Baseline is complete for each CI, (b) that the decision data base represents the system, (c) that deficiencies discovered during test and evaluation  (DT&E and IOT&E) have been resolved and changes approved,  and (d) that all approved changes have been implemented.  ��product physical hierarchy�See physical hierarchy in this Annex.  ��requirement reference�A higher level requirement or an analysis, test, or other justification for a requirement, requirement allocation, or other architectural element.  Abbreviated Req. Ref.  ��requirements �Characteristics, attributes, or distinguishing features that a system or system element must have within a stated environment or set of conditions in order to meet an operational need and comply with applicable policy and practices.  Also, see operational requirements and program technical requirements.  ��requirements analysis �The determination of the system specific functional and performance requirements and design constraints based on analyses of the operational need, requirements, objectives (or goals), and measures of effectiveness; missions; projected utilization environments; DoD policies and practices; and the law.  (Draft MIL-STD-499B, SECMM-94-04)��Requirements Analysis Completion�Contract status in which (1) the operational requirements have been translated into technical requirements and captured in the evolving functional baseline, (2) the functional baseline and the plans to complete it account for the eight primary system functions and all design constraints, (3) the preliminary functional architecture is consistent with the functional baseline and maps to the preliminary physical hierarchy, (4) design-to-cost and life-cycle-cost projections have been updated and compared to any cost requirements or objectives, (5) the decision data base captures the completed work on the baselines and architectures and provides two-way traceability from the sources of the functional baseline to any element and from any element to the rationale for that element and archives the rationale and approval authority for all changes, (6) the risk reduction efforts have resulted in the planned progress, remain applicable to the preferred system concept(s), and address all the risks that can be handled at this point in the program, and (7) the significant accomplishments and accomplishment criteria have been planned for at least all technical activity required prior to the next event.  ��risk �A measure of the uncertainty of attaining a goal, objective, or requirement and the consequences of not attaining it.  The uncertainty is the result of one or more undesirable events that could occur during the system life cycle for which insufficient resources and time are programmed to overcome them.  The consequences are inability to satisfy the operational military need and exceeding the programmed budget and directed schedule.  (Draft MIL-STD-499B, AFMCP 63-101, SECMM-94-04)��risk management �A documented process for the prospective (looking ahead) and recurring identification of what can go wrong, assigning a level of risk (e.g., High, Moderate, Low) to each risk, and planning and implementing mitigation steps for each commensurate with the level of risk.  Also, see the Risk Management CPAT. ��schedule, schedule requirements �Progress characteristics imposed on the completion of program phases, on contract events and deliveries, and operation and support parameters such as time between failures and repair time.  ��significant accomplishment�A specified step or result that indicates a level of progress toward completing an event and, in turn, meeting the objectives and requirements of the contract.  ��significant accomplishment 

criteria�Specific, measurable conditions that must be satisfactorily demonstrated before a significant accomplishment listed in an Integrated Master Plan (IMP) is complete and before work dependent on the accomplishment can proceed.  (Draft MIL-STD-499B)��simulation�The process of conducting experiments with a model (an abstraction or simplification) of an item and/or part or all of its operating environment for the purpose of assessing its behavior under selected conditions or of evaluating various strategies for its operation within the limits imposed by developmental or operational criteria.  Simulation may include the use of analog or digital devices, laboratory models, or "test bed" sites.  Simulations are usually programmed for solution on a computer; however, in the broadest sense, military exercises and war games are also simulations.  (Draft DoDI 5000.2)��Software Development Plan (SDP)�A management plan for the software development activities on a contract, usually prepared by the developer.  (Glossary of Defense Acquisition Terms, SECMM-94-04)��software, software product�See computer software.  (SECMM-94-04)��solution, solution set�Products (including processes) and corresponding personnel manpower, skill levels, and specialized training that satisfy all requirements and balance performance, cost, schedule, and risk.  (SECMM-94-04)��spares, spare parts�Maintenance replacements for replaceable parts, components, or assemblies in deployed items of equipment. (Draft DoDI 5000.2)��specification �A description of the essential technical requirements for items (hardware and software), materials, and processes that includes verification criteria for determining whether the requirements are met.  (Draft MIL-STD-499B, MIL-STD-490A, MIL-STD-973?, SECMM-94-04)��specification tree �The hierarchical depiction of all the specifications needed to formally control the development, procurement, manufacture, integration, verification, and/or reprocurement during any part of the life cycle.  (Draft MIL-STD-499B)��subsystem �A grouping of items satisfying a logical group of functions within a system.  (Draft MIL-STD-499B, SECMM-94-04)��support equipment  �All equipment (mobile or fixed) required to support the operation and maintenance of a materiel system.  This includes associated multi-use end items, ground-handling and maintenance equipment, tools, meteorology and calibration equipment, test equipment, and automatic test equipment.  It includes the acquisition of logistics support for the support and test equipment itself.  (Draft DoDI 5000.2)��support function �Tasks to be performed to provide support for operations, maintenance, and training.  The tasks include the acquisition and supply of spares, depot level maintenance, and the acquisition and maintenance of the facilities and selection and training of personnel to carry out the support function.  (AFI 10-602, Draft MIL-STD-499B, SECMM-94-04)��supportability�The degree to which planned logistics support (including system design; test, measurement, and diagnostic equipment; spares and repair parts; technical data; support and facilities; transportation requirements; training; manpower; and software support) allow meeting system availability and wartime usage requirements.  (Draft DoDI 5000.2)��survivability�The capability of a system to avoid or withstand man-made hostile environments without suffering an abortive impairment of its ability to accomplish its designated mission. (Draft DoDI 5000.2)��system �An integrated composite of people, products, and processes that satisfy an operational requirement or objective.  An acquisition program defines the skill and manpower levels for the people, develops and produces the products, and develops the processes.  (Draft MIL-STD-499B, SECMM-94-04)��System Concept Assessment Completion�The contract status in which (1) the performance in the intended environment(s) relative to the operational requirements and objectives; the cost relative to program cost objectives, if any; the schedule relative to the operational need, if stated; and the risk have been assessed for the preferred system concept(s) and (2) the risks to be handled during subsequent phases have been identified. ��System Design Review�See System Functional Review.  ��system element �See element.  (Draft MIL-STD-499B, SECMM-94-04)��system engineering �As a process, an interdisciplinary effort to recursively and iteratively (1) support the evolution of, first, the operational need, and then later, the operational requirements and objectives, (2) translate the requirements and objectives into, first, a functional baseline, second, an allocated baseline, third, a design baseline, and, finally, a product baseline, (3) to maintain those baselines over the life cycle of the system, and (4) verify initially that the requirements can be met by the evolving baselines and ultimately that the requirements have been met.  

As a team or organizational entity, a group that is directly responsible for certain activities in the process and for facilitating or monitoring others as a staff function to a program or product manager.  Note: All of the technical organizations involved in a program or contract have a role in the system engineering process so the it is much more than what the system engineering team or office does.  Also, see Section 1.1.  (Draft MIL-STD-499B, SECMM-94-04)��System Functional Review (SFR) �A review, usually held during the Program Definition and Risk Reduction or similar phase (Phase I), by the Contractor and the Government to confirm that (1) the planned risk reduction efforts have been completed and the results reflected in the proposed functional baseline and preliminary functional architecture and allocated baseline, (2) the proposed functional baseline is accurate and comprehensive (though perhaps with TBDs, TBRs, and TBSs), (3) the preliminary functional architecture and allocated baseline reflect the proposed functional baseline and is balanced with respect to performance, cost, schedule, and risk, (4) the decision data base supports two-way traceability from the source of the functional baseline to the preliminary allocated baseline and from any element to the rationale for that element and shows the rationale and approval authority for all changes, (5) the verification that the evolving allocated baseline can satisfy the functional baseline, (6) the preliminary physical hierarchy, the planned (or approved) PWBS, and the proposed CWBS are all consistent, (7) the life cycle cost for the evolving design is consistent with the program affordability constraints, and (8)  the remaining risks have been identified and can be handled in the context of the planned next phase.  The primary SFR data is the Decision Data Base documenting or demonstrating these eight items.  (Draft MIL-STD-499B, MIL-STD-1521 for SDR)��System Requirements Review (SRR) �A review, usually held near the end of the Program Definition and Risk Reduction or similar phase (Phase I), by the Contractor and the Government to confirm that (1) the planned risk reduction efforts are making adequate progress and reflect the technologies envisioned to implement the preferred system concept(s), (2) the operational requirements and objectives have been accurately and comprehensively translated into technical requirements and are reflected in the preliminary functional baseline, (3) the preliminary functional baseline and the plans to complete it account for the eight primary functions and all design constraints on the system design, (4) the preliminary physical hierarchy is consistent with the preliminary functional baseline, (5) life cycle cost projections remain consistent with the program affordability constraints, (6) the decision data base supports two-way traceability from the source of the functional baseline to the functional baseline and from any element to the rationale for that element and shows the rationale and approval authority for all changes, and (8) the significant accomplishments and accomplishment criteria have been planned for the next wave of technical activity on the contract.  The primary SRR data is the Decision Data Base documenting or demonstrating these eight items.  (Draft MIL-STD-499B, MIL-STD-1521)��system threat assessment report, System Threat Assessment Report (STAR)�Describes the threat to be countered and the projected threat environment.  The threat information should reference DIA or Service Technical Intelligence Center approved documents. (Draft DoDI 5000.2, Appendix , DoDI 5000.2, Part 4, Section A)��System Verification Completion and Readiness for Production, Deployment, Operations, and Support �The contract status in which (1) the system has been verified to satisfy the functional, allocated, and design baselines and the assumptions and methods used in verification by analysis have been demonstrated to be consistent with the operational, threat, and other system requirements and environments, (2) the decision data base has been demonstrated to represent the system, (3) that deficiencies discovered during test and evaluation (DT&E and IOT&E) have been resolved and changes approved as required by the contract, (4) all approved changes have been designed and verified, (5) the life cycle cost projections have been updated and shown to be consistent with any contract affordability or cost goals, constraints, or requirements, (6) planning is complete (including significant accomplishments and corresponding criteria for the next contract event, if any) and procedures, technical manuals, resources, and other requisite systems or facilities are available (or, if not planned to be complete by this event, are on schedule to be available when needed) to initiate production, verification, training, deployment, operations, support, and disposal , and (7) the remaining risks have been identified and can be handled in the context of the planned next program phase.  (Draft MIL-STD-499B)��System Verification Review (SVR) �A review, usually held near the end of Phase II, EMD, by the Contractor and the Government to confirm that (1) the system has been verified to satisfy the functional, allocated, and design baselines including an assessment of the assumptions and methods used in verification by analysis, (2) that the decision data base has been maintained and represents the system, (3) that deficiencies discovered during testing (DT&E and IOT&E) have been resolved and changes approved, (4) that all approved changes have been designed and verified, (5) the life cycle cost projections remain consistent with the program affordability constraints, (6) planning is complete and procedures, resources, and other requisite systems or facilities are available to initiate production, verification, training, deployment, operations, support, and disposal, and (7) the remaining risks have been identified and can be handled in the context of the planned next phase.  The primary SFR data is the Decision Data Base documenting or demonstrating these eight items.  (Draft MIL-STD-499B)��tailoring�The process by which sections, paragraphs, and sentences of specifications, standards, and other requirements or tasking documents are evaluated to determine the extent to which they are applicable to a specific acquisition contract and then modified to balance performance, cost, schedule, and risk.  (Draft MIL-STD-499B, SECMM-94-04)��task�A unit of work that is sufficiently well defined so that, within the context of related tasks, readiness criteria, completion criteria, cost, and schedule can all be determined.  (SECMM-94-04)��team�A group of people that collectively have the necessary knowledge, skills, and resources and are assigned the Responsibility and Authority and are held Accountable (RAA) to perform a task or function.  (SECMM-94-04)��technical data package (TDP)�The evolving data needed for implementing the acquisition strategy, engineering, production, verification, deployment, training, operations, logistics support, and disposal for an item.  It defines the configuration and procedures to ensure that the item meets requirements.  It consists of performance requirements and the associated development and product specifications, standards, quality assurance provisions, drawings, associated lists, process instructions, packaging details, training program, and technical manuals.  The technical data package is a part of the decision data base.  (Draft MIL-STD-499B, Draft DoDI 5000.2)��technical manual (TM)�Instructions for the deployment, operation, maintenance, training, support, and disposal of weapon systems, weapon system items, and support equipment.  Technical Orders (TOs) that meet this definition may also be classified as Technical Manuals.  (DoDI 5000.2)��Technical Performance Measure (TPM) �A parameter that is related to progress toward meeting the program or contract functional requirements or goals and is assessed periodically and at certain events to estimate the degree to which the final value will meet the anticipated or required level.  See Figure 1.7 of AFMC Instruction 63-XXX for more detail.  (Draft MIL-STD-499B, technical parameters in SECMM-94-04, Key Supplier Processes . . .)��program technical requirements�Verifiable requirements and objectives restated or derived by the acquisition community from the program operational requirements, the program threat assessment, applicable DoD and DoD-Component practices and policies, and program decisions to achieve all program requirements and objectives.  Technical requirements include all program functional and performance requirements, design constraints, and, ultimately, personnel tasks, numbers and skills of personnel, quantities of equipment, spares, repair parts, and consumables.  Government program technical requirements are usually initially documented in a Systems Requirements Document (SRD) or similar record and evolved by the Government or the prime Contractor into the System Specification.  Technical requirements for the elements of the system are allocated from the Government program technical requirements to the components of the system and documented consistent with the management and contracting structure and support plans.  (Draft MIL-STD-499B, SECMM-94-04, also system requirements, Key Supplier Processes . . ., BMO-STD-77-6A)��test �The verification method of determining performance by exercising or operating the system or item using instrumentation or special test equipment that is not an integral part of the item being verified.  Any analysis of the data recorded in the test and that is needed to verify compliance (such as the application of instrument calibration data) does not require interpretation or interpolation/extrapolation of the test data.  (EELV Tailoring to DI-IPSC-81431, SECMM-94-04)��test plan�Documented approach, resources, and schedule to verify compliance of a system or one of its elements by test.  (SECMM-94-04)��test report�Documentation of compliance with the test plan and the compliance or non-compliance of the items under test.  (SECMM-94-04)��threat�(1) Countries or groups that are considered to have a potential adverse impact on the national security of the United States.  (2) Weapon systems that must be defeated by U.S. systems in battle and the environment in which those systems operate.  Note:  Threat information, to include the target data base, shall be validated by the Defense Intelligence Agency (DIA) for acquisition programs subject to review by the Defense Acquisition Board (DAB).  (DoDI 5000.2)��time-line analysis �The analysis of the time sequencing of the elements of the functional architecture and the operation of the elements of a design response to define any resulting time or sequencing requirements.  (Draft MIL-STD-499B)��To Be Determined (TBD)�When used in a Government controlled requirements document or Interface Control Drawing, an item that has not been determined and for which a determination is to be recommended by the Contractor (by a System Engineering or Integrated Product Team in which the Government participates) for final Government approval.  ��To Be Resolved (TBR)�When used in a Government controlled requirements document or Interface Control Drawing, an item that is preliminary and for which a final resolution is be recommended by the Contractor (by a System Engineering or Integrated Product Team in which the Government participates) for final Government approval.  ��To Be Supplied (TBS)�When used in a Government controlled requirements document or Interface Control Drawing, an item that has not been determined and for which a determination is to be formally supplied by the Government to the Contractor (though it may be studied by the System Engineering or Integrated Product Teams on which both Contractor and Government personnel participate).  ��traceability�The ability to relate an element of the functional baseline, functional architecture, physical hierarchy, allocated baseline, design baseline, and product baseline (or their representation in the decision data base) to any other element to which it has a master-subordinate (or parent-child) relationship.  (SECMM-94-04)��trade-off study �An objective comparison with respect to performance, cost, schedule, risk, and all other reasonable criteria of all realistic alternative requirements; architectures; baselines; or design, verification, manufacturing, deployment, training, operations, support, or disposal approaches. (Draft MIL-STD-499B)��training function �Tasks to be performed to achieve and maintain knowledge and skill levels necessary to perform the operations, support, and disposal functions efficiently and effectively over the system life cycle.  (Draft MIL-STD-499B, SECMM-94-04)��unit�A subdivision of time, fabrication or production quantity, or some other system or program parameter.  For software, a subdivision of a component.  ��unit production cost (UPC)�The cost of a single, specified unit (such as first or average) under a defined set of production ground rules (such as schedule and quantity).  ��upgrade�A change from previously delivered items because of obsolescence of a part; a change in the military need or threat; an operational, supportability, or training deficiency is identified; the system life must be extended; a change in the law occurs; or an unsafe condition is detected.  Also, see modification.  ��users �The personnel who operate, maintain, support, or dispose of an item delivered to the Government inventory or those who train such personnel.  (Draft MIL-STD-499B)��variation�The difference between the planned value of a technical parameter and the current assessed value.  (SECMM-94-04)��verification �The task of determining whether a system or item meets the requirements established for it.  (SECMM-94-04, also for validation, , Key Supplier Processes . . .)��verification function �Tasks to be performed to evaluate the compliance of the evolving system (people, product, and processes) with the program or contract requirements.  Includes analysis, demonstration, test, inspection, and special methods.  The function includes technology assessments and demonstrations and all test and evaluation such as Development Test and Evaluation (DT&E) and Operational Test and Evaluation (OT&E).   Also includes the evaluation of program or contract risks and monitoring the risks.  (Draft MIL-STD-499B)��verification method�A way to verify that a solution meets a requirement.  The usual verification methods are test, demonstration, inspection, and analysis.  Other, special methods are also sometimes applied.  The verification method for each requirement should be included in the baseline containing the requirement.  ��waiver �A written authorization to accept an item which, subsequent to the start of manufacture, is found to depart from specified requirements but nevertheless is considered suitable for use “as is” or after repair by an approved method.  (MIL-STD-973)��Work Breakdown Structure (WBS)�A product-oriented hierarchical tree composed of the hardware, software, services (including cross-product tasks such as systems engineering), data, and facilities that encompass all work to be carried out under the program or contract along with a dictionary of the entries in the tree.  The WBS for the entire program is called the Program or Project WBS (PWBS).  The WBS for the work under the contract is called the Contract WBS (CWBS) and is prepared in accordance with the contract.  (Draft MIL-STD-499B, MIL-STD-881B)��
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ACAT�Acquisition Category��AFMC�Air Force Material Command��ASR�Alternative Systems Review��B�(1) Section of an RFP or model contract that specifies supplies or services and prices/costs

(2) Blue evaluation ranking��BCD�Baseline Concept Description��BPPBS�Biennial Planning, Programming, and Budgeting System��C/SCS�Cost/Schedule Control System��C/SSR�Cost/Schedule Summary Report��CAID�Clear Accountability in Design��CAM�Cost Account Manager��CARD�Cost Analysis Requirements Document��CCA�Critical Capability Area��CDR�Critical Design Review��CDRL�Contract Data Requirements List��CE�Concept Exploration (Phase 0)��CE&D�Concept Exploration and Definition ��CFSR�Contract Funds Status Report��CI�Configuration Item��CLIN�Contract Line Item Number��COTS�Commercial off the Shelf��CPAT�Critical Process Assessment Tool��CPR�Cost Performance Report��CSOW�Contract Statement of Work��CWBS�Contract Work Breakdown Structure ��DAD�Defense Acquisition Deskbook��DEM/VAL�Demonstration and Validation (Phase I)��DIA�Defense Intelligence Agency��DID�Data Item Description��DoD�Department of Defense��DPML�Deputy Program Manager for Logistics��DT&E�Development Test and Evaluation��DTC�Design to Cost (See also DTUPC, UPC)��DTUPC�Design to Unit Production Cost (See also DTC, UPC)��EBB�Electronic Bulletin Board��ECP�Engineering Change Proposal��EELV�Evolved Expendable Launch Vehicle��EMD�Engineering and Manufacturing Development (Phase II)��F�Section or an RFP or model contract that specifies delivery schedules��FCA�Functional Configuration Audit��FFBD�Functional Flow Block Diagram��FFP�Firm Fixed Price��FOT&E�Follow-On Operational Test and Evaluation��FRD�Functional Requirements Document��G�Green evaluation ranking��H�(1) Section or an RFP or model contract that specifies special contract requirements or provisions

(2) High Risk��I�Section or an RFP or model contract that specifies contract clauses��ICD�Interface Control Document��ICWG�Interface Control Working Group��ILS�Integrated Logistics Support��IMP�Integrated Master Plan��IMS�Integrated Master Schedule��IOT&E�Initial Operational Test and Evaluation��IPD�Integrated Product Development -- see IPPD��IPPD�Integrated Product and Process Development ��IPT�Integrated Product Team ��IRS�Interface Requirements Specification��ITAMP�Integrated Task and Management (or Master) Plan (ITAMP)��ITO�Instructions to the Offerors��J�List of attachments to an RFP or model contract��L�(1) Section of an RFP that includes the Proposal Preparation Instructions

(2) Low Risk��LAAFB�Los Angeles Air Force Base��LCC�Life Cycle Cost��LOE�Level Of Effort��LRU�Line Replaceable Unit��LSA�Logistics Support Analysis��M�(1) Section of an RFP that includes the evaluation criteria and factors

(2) Moderate Risk��MDA�Milestone Decision Authority��MIL-Spec�Military Specification��MIL-STD�Military Standard��MIS�Management Information System��MNS�Mission Need Statement��MSSRP�Military Specifications and Standards Reform Program ��MTBF�Mean Time Between Failure��NBCC�Nuclear, Biological, and Chemical Contamination��NDI�Non-Developmental Item��O&S�Operations and Support��ORD�Operational Requirements Document��OT&E�Operational Test and Evaluation (IOT&E and/or FOT&E)��PCA�Physical Configuration Audit��PCO�Procuring Contracting Officer��PDR�Preliminary Design Review��PPI�Proposal Preparation Instructions��PWBS�Program or Project Work Breakdown Structure (WBS)��R�Red evaluation ranking��RAA�Responsibility, Authority, and Accountability��RCM�Requirements Correlation Matrix��RFP�Request for Proposal��SAF�Secretary of the Air Force��SDCE�Software Development Capability Evaluation -- see AFMC Pamphlet 63-103, Volumes 1 and 2��SDP�Software Development Plan��SDR�System Design Review��SEIT�System Engineering & Integration Team��SEMP�System Engineering Management Plan��SERD�Support Equipment Requirements Data (SERD)��SFR�System Functional Review��SMC�Space and Missile Systems Center��SOO�Statement of (Government) Objectives��SOW�Statement of Work��SPD�System Performance Document��SPO�System Program Office��SRD�System Requirements Document��SRR�System Requirements Review��SRU�Shop Replaceable Unit��SSA�Source Selection Authority��SSS�System/Subsystem Specification��STAR�System Threat Assessment Report��SVR�System Verification Review��TBD�To Be Determined 	(see definition in Annex 1)��TBR�To Be Resolved		(see definition in Annex 1)��TBS�To Be Supplied		(see definition in Annex 1)��TDP�Technical Data Package��TM�Technical Manual��TO�Technical Order��TPM�Technical Performance Measure��TRD�Technical Requirements Document��UPC�Unit Production Cost (See also DTC, DTUPC)��WBS�Work Breakdown Structure (see also CWBS and PWBS)��Y�Yellow evaluation ranking��

Note: most terms are defined in Annex 1.
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As discussed in Section 1.1 in the main body of this CPAT, organized efforts sponsored by national and international professional and standards organizations are underway to standardize system engineering terminology and processes.  Until the efforts reach a successful conclusion and the results are widely adopted, the interpretation of the scope of system engineering will continue to differ markedly among engineers and engineering organizations.  The terminology used in this CPAT is defined in Annex 1.  The characteristics of the critical development processes that are addressed in this CPAT are summarized in Section 1.1 and discussed in some detail in this Annex where key terms are also introduced.  They are consistent with the requirements of DoD 5000.2-R, Section 4.3, Systems Engineering.  

For the purposes of this CPAT, system engineering is a process that deals with requirements and the efficient synthesis of solutions that satisfy requirements.  Requirements are characteristics that a system or system element must have within a stated environment or set of conditions in order to meet an operational need and comply with Department of Defense (DoD) and Air Force decisions, policy, and practices and with public law.  It is sometimes useful to distinguish between operational requirements, on the one hand, and program technical requirements, on the other hand.  Operational requirements form the foundation for defense acquisition programs.  They are the capabilities or characteristics that a system must have to accomplish tasks for a military mission.  Within the Air Force, the operational requirements for an acquisition program grow out of Mission Area Assessments (MAAs) which are strategy-to-task evaluations and a Mission Need Analysis (MNA) which is a task-to-need examination.  The results are usually first documented in a Mission Need Statement (MNS) and then later in an Operational Requirements Document and Requirements Correlation Matrix (ORD/RCM).�  The Air Force operating command responsible for the mission area usually conducts the MAA and MNA and prepares the MNS and ORD/RCM with support from an acquisition planning office or system program office (SPO).  Thus, Air Force Space Command performs these activities for most space programs with support from one or more SMC offices.  

Program technical requirements include the operational requirements documented in the MNS or ORD/RCM, translated as necessary to be verifiable and to reflect program decisions made by the appropriate Government authorities.  It is useful to further divide program technical requirements into functional requirements and performance requirements.  A functional requirement is a task that must be accomplished to satisfy an operational need or while a performance requirement is the extent to which the corresponding function must be executed, i.e., it is a functional requirement stated in such terms as range, coverage, timeliness, or readiness..  For all but very simple systems, experience shows that the technical  requirements can be developed more efficiently and completely by first defining and linking the tasks, i.e., the functional requirements, that the acquisition program and corresponding system must complete to satisfy the need before defining the extent to which they must be satisfied, i.e., the performance requirements.  Program technical requirements also include the constraints imposed by (1) the operating environment which includes the threat and meteorological conditions, and (2) interfaces with other systems or facilities.  Other technical requirements are derived from applicable DoD and DoD-Component practices and policies.  The responsible acquisition planning office or SPO usually prepares the program technical requirements with support from one or more Contractor teams.  

System engineering process characteristics and activities.  For the purposes of this CPAT, system engineering will be viewed as a process characterized by the following activities:  (1) requirements analysis, (2) functional analysis/allocation, (3) synthesis, (4) system analysis and control, (5) the verification of compliance with the requirements, and (6) the development of balanced plans covering the life cycle of the system.  Each of these six activities is discussed in the following paragraphs.  

Requirements Analysis.  The system engineering process starts by analyzing the requirements, first, in support of the operators and users (the customers of the acquisition process) in the activities that lead to the MNS and ORD/RCM and, second, to understand the customer needs and define the functional and performance requirements and constraints that form the program technical requirements.  Experience has shown that thoroughness is a key attribute of requirements analysis.  Requirements that are missed during requirements analysis either require costly and time consuming redesign and re-testing later in the program or lead to inefficiencies that significantly increase the cost of key tasks over the remaining life cycle.  A key step to help ensure the thoroughness of the requirements analysis is to systematically consider the functions or tasks that must be performed by a program.  These include the eight primary functions that every acquisition program must perform as summarized in the following graphic.  

development �, verification �, manufacturing �, deployment �,

training�, operations �, support �, and disposal �.  



The eight primary system functions are interdependent.  For example, the last function shown in the graphic, “disposal,” is not a task to be carried out only at the end of the system life; instead, any by-products of the other seven tasks that are environmentally harmful or available to recycle or dispose of as surplus should be handled effectively and efficiently.  For that to happen, disposal performance requirements must be defined for the development processes, test equipment, manufacturing and assembly processes and tooling, deployment processes and equipment, training equipment and processes, operational system elements, support equipment, and disposal processes and equipment to the extent practical concurrently, i.e., before the detailed design of any of the equipment and processes.  This process starts by stating and linking the eight primary system functions in the way that they apply to the operational need to form the top- or system-level functional requirements for the program.  For each top-level function, verifiable performance requirements that state the extent to which the function shall be executed should then be developed.  

Another key step to ensuring thoroughness is the definition of the environments in which the system will have to operate and interfaces with other systems and facilities.  As noted earlier, the operating environments include the threat and meteorological conditions.  The threat is usually documented by the intelligence community in a system threat assessment based on a description of the system concept provided by the acquisition community.  Meteorological conditions are usually documented on space programs with support from the Acquisition Meteorology Branch, SMC/AXEW.  The interfaces with other systems or facilities are usually defined with support from the responsible Government office or agency.  For space programs, the interfaces include those between the launch system and satellites, between space hardware and the facilities at the launch site, and between ground communications and control hardware, on the one hand, and the facilities in which they will reside, on the other hand.  

Experience shows that the system functional and performance requirements should be documented as they are defined and that changes (additions or revisions) should be controlled, i.e., impacts should be determined and the changes approved at the appropriate level.  Initially, responsibility for control is usually assigned to the Contractor (so long as the contractual requirements are met).  When the top-level program functional and performance requirements become mature, they should be formalized to form the functional baseline which should be approved and controlled thereafter by the Government.  The functional baseline includes each top-level system performance requirement and its corresponding method for verification.  The methods for verification are test, demonstration, inspection, analysis, and, in some cases, special methods.  The functional baseline is usually documented in a system specification or equivalent requirements document.  

Recursive and iterative application of the system engineering processes.  Experience has also shown that some of the technical requirements depend not just on the operational requirements to be satisfied but also on the nature of the solution that evolves to satisfy those requirements.  Such requirements cannot be defined at the outset but must be identified as the solution evolves.  In addition, the operational requirements sometimes evolve after the start of a program as more is learned about the mission and about the affordability and risk of alternative solutions.  For these and other reasons, requirements analysis and the other system engineering processes should be carried out recursively and iteratively, refining the requirements and solution with each iteration and recursion.  Initial recursions should be conducted to determine if the evolving system requirements can be satisfied affordably at reasonable risk and to develop the functional baseline.  Within each recursion, iterations should evolve a solution that satisfies the requirements and balances performance, cost, schedule, and risk across not only the individual elements of the system, but the program as a whole.  

Functional Analysis and Allocation.  Experience has further shown that to thoroughly define the performance requirements, the top tier functional requirements should be decomposed by the Contractors to the point that the resulting sub-functions can ultimately be related to a hierarchical arrangement of the products, processes, and personnel (manpower and skill levels) that satisfy the functional baseline.  For the purposes of this CPAT, this hierarchical arrangement is called the physical hierarchy.  The decomposition of functional requirements provides a framework for allocating the top-tier performance requirements to the elements of the physical hierarchy in a way that highlights performance requirements that may have been omitted.  Also, analysis of the interfaces between the functions at the top level and between sub-functions at each lower level may surface additional requirements that would otherwise be missed.  Thus, functional analysis and allocation must be conducted iteratively with requirements analysis.  The hierarchical decomposition of functions to sub-functions and the allocation of the top level performance requirements and design constraints to functions and sub-functions is called the functional architecture.  

Synthesis.  For the functional analysis and allocation described in the preceding paragraph to be completed, it must be carried out iteratively with the definition of a physical solution.  This should start with the definition and comparative analysis of alternative concepts.  The definition of each concept should include a physical hierarchy that is, a hierarchical outline of the concept as shown by the following example.  

�

The physical hierarchy should extend down to the point in the physical system that each element can be mapped uniquely to an Integrated Product Team or subcontractor responsible for its design and development.  In the example shown on the previous page, the payload has been extended down to the sensor and processing.  If IPTs have been (or are to be) organized at lower levels, the hierarchy should be extended to match.  Next, the performance requirements developed in the activities discussed previously should be allocated to the elements of the physical hierarchy.  Interface constraints and requirements between the elements of the physical hierarchy should also be developed to complete the definition of the design requirements for each IPT and subcontractor Team.  For example, in the space system hierarchy shown on the previous page, the interface between the satellite and the terrestrial communications, command, and control equipment should be defined.  The allocated requirements and constraints for each element of the physical hierarchy and their corresponding methods for verification should then be documented and formally approved to form the allocated baseline.  The allocated baseline is the formal definition of the design requirements for each IPT and subcontractor Team and, as a result, is sometimes called the design-to baseline.  It is usually documented in development specifications or equivalent requirements documents.  It should be controlled and maintained by the Contractor until and unless the Government chooses to take control.  

In completing the design that complies with the allocated baseline, each design Team should trade the available alternatives and choose the design approach that best balances performance (including the performance margin necessary to offset uncertainties in the design and verification processes), cost, schedule, and risk.  In selecting design alternatives to trade, each Team should fully consider the use or reuse of Commercial-Off-The-Shelf (COTS) and Non-Developmental Items (NDI) when they are available.  Each design alternative is, in essence, an assemblage of parts, materials, and processes.  Unless the need for new parts, materials, or processes has been anticipated so that they have already been developed and characterized in the intended operating environment, there can be significant schedule and cost impacts while that is done.  This should have happened in a previous recursion of the system engineering process to develop earlier baselines and architectures.  That is one of the many reasons why the system engineering process is recursive as discussed earlier.  In addition, as the design for the individual elements of the system evolve, the Contractor should monitor the performance, cost, schedule, and risk of the overall system and, when necessary, define and conduct iterative trades to ensure the system as a whole remains balanced.  This is one of the ways in which the system engineering process should be conducted iteratively.  The completed design and the methods for its verification, when approved, form the design baseline (sometimes called the initial product baseline).  The design baseline documents the requirements for manufacturing hardware, coding software, preparing training programs and support plans, and the like that are necessary to verify that the contract requirements have been met and complete the system development.  As a result, it is sometimes called the build-to baseline (though it’s important to note that it addresses more than hardware and software).  The design baseline is usually documented in product specifications, drawings, manufacturing instructions, training requirements, or equivalent requirements documents.  The Contractor should control and maintain the design baseline unless and until the Government chooses to take control of some part or all of it.  

After the design, refined as necessary, has been verified to comply with all program requirements, the resulting documentation defining the hardware, software, and processes and their methods for verification, when approved, forms the product baseline.  The documentation usually takes the form of updated product specifications, drawings, software code, assembly instructions, test plans and procedures, training programs, operating procedures, spare parts provisioning plans, requirements for support equipment that is in the Government inventory, and the like.  After its approval, the Government may choose to take control of the product baseline for the system or for selected elements such as those that the Government may plan to directly support or reprocure.  Until and unless the Government takes control, the Contractor should control the product baseline.  

System Analysis & Control.  All system engineering activities should evidence several overarching characteristics that will now be discussed.  First, there is seldom any direct or closed-form approach for carrying out the analysis, design, and planning activities that make up most of the developmental processes discussed here.  Instead, it is usually necessary to pose and objectively trade-off a reasonable range of alternatives for derived requirements, functional architectures, concepts and the corresponding physical hierarchies, requirements allocations, and detailed designs.  Based on the results of the objective trade-offs, the Contractor should then select the alternative that best balances performance, cost, schedule, and risk.  The adjective “objective” as used to modify trade-off here means that, to the extent practical, objective assessments (rather than, for example, subjectively developed relative rankings) of overall system performance, cost, schedule, and risk should be the basis for the selection of each preferred alternative.  To ensure such overall objectivity, each tradeoff by individual Teams should be monitored by the Contractor to ensure that not only the Team’s products are balanced but that the overall program also remains balanced as well.  Otherwise, experience shows that each Team is likely to become “stove-piped,” i.e., focused on it’s own products to the point that the overall system becomes unbalanced.  When the Contractor detects that the system is becoming unbalanced, it may be necessary to reiterate some or all of the steps that led to the requirements for each design Team.  To ensure both objectivity and thoroughness, the trade-offs and selections should usually be done iteratively so that what is learned in evaluating one alternative is considered in posing further alternatives (rather than just trading pre-determined alternatives).  

As the solution evolves, the its performance should be assessed in comparison with the performance requirements.  Early in a program, the assessment should determine if the concept can satisfy the operational need at a cost and risk that is determined to be an affordable and acceptable by the program decision makers.  Subsequent assessments should determine if the evolving concept and design can meet all its requirements and objectives including the program cost objectives.  A key point here is that affordability and risk cannot be directly assessed for requirements but, rather, only for a concept and design that can meet the requirements.  In addition, as the solution evolves, the program risks should be managed.  Also, the approved baselines and interface design constraints should be controlled to ensure that changes are not made until the impacts have been assessed and that all responsible design Teams are directed to accommodate the changes.  To provide the basis for controlling changes, a decision data base should be developed and maintained to archive all requirements, architectures, the physical hierarchy, requirements allocations, and design solutions and the objective basis for both their initial selection and for all subsequent changes.  

Finally, the system engineering effort should be managed, i.e., it should be planned, organized, have resources assigned, directed, monitored, and controlled as discussed in the Program Management (PM) CPAT, Section 1.1.  A key part of planning for system engineering is the development of the system engineering entries in the Integrated Master Plan (IMP) and corresponding Integrated Master Schedule (IMS) – see the PM CPAT, Section 1.1, for a discussion of the IMP and IMS.  Many of the Events addressed in the IMP focus on system engineering activities – see the discussion on Events in Section 2.5 of the PM CPAT and the definitions of the Events in Annex 1 of either the PM or this CPAT.  For example, the Event called Allocated (design-to) Baseline Completion includes an assessment that (1) the allocated baseline for each system element uniquely assigned to a Contractor design team is complete, including complete and compatible interface design constraints between the system elements, and (2) the allocated baseline can satisfy the approved functional baseline.  As a key part of organizing the system engineering effort, the Contractor should ensure the integration of all technical personnel including, but not limited to, requirements analysts, system analysts, designers, specialty engineers, and testers in both defining requirements and developing the solution.  The other management characteristics apply to system engineering essentially the same as discussed in the PM CPAT.  

Verify Compliance with Requirements.  The design process leads to verification that the design meets all contract requirements and that the resulting products satisfy the military need.  Verification of a major new system, system upgrade, or system element usually involves two steps: (1) Developmental Test & Evaluation (DT&E) conducted by the Contractor with the Government system program office (SPO) maintaining insight and (2) Initial Operational Test & Evaluation (IOT&E) conducted by either the Air Force Operational Test and Evaluation Center (AFOTEC) or by the operating command that developed the operational requirements with support from the SPO and Contractor.  Verification during DT&E is conducted according to the method established for each requirement in the functional, allocated, and design baselines.  As noted earlier, the methods include test, demonstration, analysis, inspection, and, in some case, special methods that are defined as part of the baselines.  A major step in verification is qualification testing to determine if the hardware, software, and processes meet their test requirements (including design margins) as established in the functional, allocated, and design baselines.  Such qualification testing usually starts at the component level and proceeds up the physical hierarchy to the system level.  In most development programs, the next step is IOT&E during which the hardware, software, training programs, operational procedures, support equipment, spare parts provisions, and the like are all tested by AFOTEC and/or the Operator in operational scenarios.  After each iteration of the verification activities, the deficiencies identified in the solution should be corrected by the Contractor leading to the product baseline discussed above under synthesis.  

Develop & Maintain Balanced Life Cycle Plans.  The design process also leads to the development of plans for verification, manufacturing, training, deployment, operations, support, and disposal over the remaining life cycle that are balanced with respect to performance, cost, schedule, and risk.  As an example, verification plans cover verification during production, support to Follow-on Operational Test and Evaluation (FOT&E), and the like.  As the life cycle plans evolve, it may be necessary to iterate part or all of all of the synthesis activities to maintain the overall balance between performance, cost, schedule, and cost.  

Summary of the system engineering performance characteristics.  In summary, the performance characteristics related to system engineering that each Contractor’s developmental processes should have include:  

(1) analysis of the system functional and performance requirements to ensure the capture of all needs of the operational military customer and all applicable policy, regulations, and law requirements in a functional baseline, that is, in an approved system specification or other requirements document(s); 

(2) analysis (decomposition) of the functions that the contract products must satisfy and allocation of the performance requirements to the decomposed functions to ensure that all relevant performance requirements have been captured in the functional architecture;

(3) iterative synthesis of a solution (integrated products, processes, personnel skill levels, and manpower levels) that fully complies with the complete set of performance requirements in the form of first an allocated baseline, then a design baseline, and finally a product baseline; 

(4) objective systems analysis and management control to ensure that the products and processes that fulfill the other characteristics can meet all contract requirements and are balanced with respect to performance, cost, schedule, and risk; recorded in a data base that is adhered to and not changed without full consideration of the impacts and proper approval; and developed efficiently;

(5) formal verification that the solution complies with all contract requirements; and 

(6) development and maintenance of a set of plans and procedures for verification, manufacturing, deployment, training, operations, support, and disposal over the life cycle of the system.  



In graphical form, these six characteristics can be summarized as shown in the following hierarchical block diagram.  
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Recursion/iteration.  As discussed above, the characteristics of an adequate system engineering process are interrelated.  The interrelationships are summarized in the following graphic.  
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The arrows in the above graphic convey that the Contractor’s system engineering process should be applied recursively and iteratively over the life cycle of a system in several important ways.  In one way, the processes, taken as a whole, should be applied recursively across the life cycle.  Within each recursive application, iterative trade-off analyses should be conducted to provide the basis for choosing balanced requirements, requirements allocations, solutions, and life cycle plans. What is learned in one trade-off or recursion should be considered in structuring further trades.  Also, as discussed earlier, within each recursion, requirements analysis should be iterated with functional analysis/decomposition which should, in turn, be iterated with synthesis which should also be iterated with the development of the life cycle plans.  In another way, the solution performance should be iteratively assessed at key early events to confirm that the evolving requirements can be satisfied by the proposed concept(s) at acceptable risk within the budgetary and schedule constraints on the program and then, at later events, that the evolving design can meet all requirements.  At the end of development, the integrated system design should be verified to comply with all requirements (the design should be qualified), and in production, products to be delivered should be verified to meet their requirements.  Any lack of compliance with program requirements and objectives in the basic design solution indicates the need for some or all of the activities to be iterated.  As the requirements and solution(s) are iterated, the changes should be managed and change decisions documented.  

Roles and responsibilities.  The military operating command having responsibility for the mission usually defines the military need and corresponding operational requirements.  Fulfilling the system engineering characteristics discussed above is usually the responsibility of an Air Force acquisition planning office or System Program Office (SPO).  The planning office or SPO is usually supported by one or more industrial teams under contract.  The Government Office will usually complete some tasks and assign others to industry via contract.  In others, both the Government and the Contractor may have a role.  For example, the Government will often take the lead in supporting the operating command in defining and understanding the need but may assign some sub-tasks to one or more Contractors.  As another example, in system engineering management, the Contractor is held responsible for managing the assigned tasks while the Government office is responsible for monitoring or maintaining insight into the Contractor’s progress and, when necessary, controlling or providing oversight.  The support in this CPAT is focused on those tasks that are usually assigned to the Contractor and in the Government’s role in maintaining insight into progress on those tasks. 

Annex 3.2  System Engineering Across the Life Cycle
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The characteristics described in the previous paragraphs should be evident across the life cycle, but the level of activity required to achieve each of the characteristics usually varies over the life cycle.  For example, early in the life cycle of a new system or major upgrade, emphasis should be placed on requirements analysis to ensure the accuracy and thoroughness of the top-tier program requirements.  At the same time, adequate attention should be given to the other characteristics to ensure that a solution exists that can be affordably implemented to satisfy the requirements at acceptable risk.  As another example, near the end of development, emphasis should be placed on verifying that the solution meets all requirements and completing the product baseline, but the entire system engineering process should be applied to any changes that become necessary such as the changes made to ensure compliance with the requirements or to ensure that the solution and life cycle plans remain balanced.  

Most acquisition programs are divided into phases separated by major decision points called milestones.  The phases provide a logical means of progressively translating broadly stated mission needs into well-defined system-specific requirements and ultimately into an operationally effective, suitable, and survivable solution.  The decisions at each milestone are reviewed or approved at a number of management levels within DoD culminating with the milestone decision authority (MDA) for each program.  Much of the data on which milestone decisions are based comes from the system engineering process.  For Major Defense Acquisition Programs (MDAPs), the nominal phases and associated milestones are defined in DoD 5000.2-R.  The nominal phases are intended to be tailored to the needs of each acquisition program.  They are summarized in the following graphic.

�



The phases during which several of the system engineering activities discussed earlier usually receive their greatest emphasis are also indicated in the above graphic.  The phases also correspond roughly to the minimum number of recursive applications of the whole system engineering process as discussed earlier.  At a minimum, one recursion should be completed in Phase 0 and another in Phase I, two in Phase II to produce the allocated and design baselines, a third to complete the product baseline at the end of Phase II or the beginning of Phase III, and as needed to address changes in Phase III.  Many more recursions may be necessary, however, especially in the early phases to develop a balanced solution that affordably satisfies the military need at acceptable risk.  Thus, while the characteristics discussed earlier should be in evidence in the Contractors’ system engineering process over the life cycle, the Government’s objectives for the critical system engineering process, which are presented in Section 2.3 of this CPAT, do vary from one program phase to another corresponding to the areas of emphasis shown in the graphic.  As a result, Section 2.3 is divided into subsections corresponding closely to the phases in the above graphic.  Because the sub-tasks that a planning office or SPO may choose to assign to one or more Contractors during support to the Mission Need Analysis vary considerably, objectives specifically for the Need Analysis (Pre-Milestone 0) phase are not included.  Objectives are provided in Sections 2.3.1 through 2.3.3 for Phases 0, I, and II.  Because many programs contract separately for the production, deployment and early operational support, on the one hand, and the subsequent long-term support and services, on the other hand, those activities from phase III are further subdivided in Section 2.3.4 and 2.3.5.  Finally, the Government’s system engineering objectives for decommissioning and disposal at the end of the system life are presented in Section 2.3.6.  You, the CPAT User, should tailor the objectives in the subsection of 2.3 for the nominal program phase that most closely corresponds to the phase of your program applicable to your current activity and skip over the other subsections.  

Since the objectives vary from program phase to program phase, much of the other support in this CPAT is broken out by program phase as summarized in the following table.  

Support�Location in this CPAT��Preparation of Section L�In Section 2.5 which is partly broken out by program phase��Preparation of the evaluation factors for award that go in Section M�In Section 2.6.1 which is divided into subsections corresponding closely to the program phases in the same way as Section 2.3��Preparation of the Evaluation Standards�In Section 2.6.2 which is divided into subsections corresponding closely to the program phases��Preparation for Tech Eval and fact finding�In Section 3.1 which is divided into subsections corresponding closely to the program phases ��Preparation for review of the Contractor’s progress after contract award�In Section 3.2 which is divided into subsections corresponding closely to the program phases.  In addition, the review questions for EMD are correlated to the varying areas of emphasis over that phase. ��

In each Section called out in the right hand column of the above table, you should tailor the support that is given for the nominal program phase (or phases) that is most applicable to your current activity and skip over the support for the other phases.  

Four of the activities discussed in this Annex are also addressed as separate critical processes in other CPATs: 

Activity�CPAT to see for more detail��Risk management�Risk Management CPAT��Baseline and Interface Control�Program Management CPAT for top-level change control and Configuration Management CPAT for detailed treatment��System engineering management�Program Management CPAT��Verification�Test and Evaluation CPAT for detailed treatment of T&E��



�. You, the CPAT User, will see this reference to the “latest policy” for preparing RFPs many times in this CPAT.  Contact SMC/AXD to learn about the latest policy.  

�. For more detail on the MNS or ORD/RCM and the processes that lead to their development, see DoD 5000.2-R, especially Section 2.3, Air Force Policy Directive (AFPD) 10-6, and Air Force Instruction (AFI) 10-601.  

�. As of September, 1995, SMC Regulations 540-11 and 800-12 and SMC Pamphlet (or Instruction) 800-11 provide policy and guidance on the MRR process.  Plans call for SMC regulations to be replaced by directives from AFMC or higher headquarters.  

�. See DoD 5000.2-R, Part 2, Section 2.2, on intelligence support to major acquisition programs.  

�. Contact SMC/AXD to learn about the latest policy.  

�. A number of management systems are used to focus and integrate the activities of the many organizations that make up the DoD. See DoDD 5000.1 and the references thereto for more information.  

�. The Defense Acquisition Deskbook, a computer software program prepared by the DAD Joint Program Office, (937) 255-0423 or http://www.deskbook.osd.mil.

�. Section 2 of the Program Management CPAT provides an overview of the sections of an RFP that project officers and project engineers must typically prepare or provide inputs to.  

�. See the discussion of IPPD in Section 1.1 of the Program Management (Global) CPAT.  For more detail, see the Air Force Materiel Command Guide on Integrated Product Development, 25 May 1993 or the Integrated Product Development Implementation Guide, HQ SMC, March 1993.  Also, see the DoD Guide to Integrated Product and Process Development, Version 1.0, February 5, 1996.  

�. See Section 2.4 below for more discussion of this DID or contact your Data Management Specialist.  

�. If lower level development specifications are placed under Government configuration control, this will normally occur during EMD after the Allocated (Design-To) Baseline Completion or an equivalent Event – under the Air Force’s initiative called Clear Accountability in Design (CAID), it could be delayed until after the design has been verified.  If lower level product specifications are placed under Government Control, this would normally happen  between the Design (Build-To) Baseline Completion and Product Baseline Completion.  

�. A cover letter from SMC/SD (now SMC/AX) distributing the 6 May 1994 draft of MIL-STD-499B, stated that “Although you must not cite this draft document in a contract [or RFP], you should employ appropriate parts . . . in the execution of your programs.”

�. At least one SMC program has recently used an approach in which the proposed WBS and WBS Dictionary also serve as the SOW and together with the IMP define the Contractor’s commitments and plans.  At least one other SMC program has combined the SOW and the IMP into a single document, the Integrated Task and Management Plan (ITAMP) which is proposed by the Contractor.  The Task Section of the ITAMP replaces the SOW, and the other sections are identical to the IMP.  Check with SMC/AXD for the latest policy.  

�. Contact SMC/AXD to learn about the latest policy.  

�. See Section 1.5 above for more information on the documents referenced here.  A table entry on page � PAGEREF MIL_HDBK \h ��
11
� describes how to find the applicable sections of MIL-HDBK-499-3.  

�. If your program is using a different PWBS, then the entries should be renumbered accordingly.  

�. See Section 2.1 earlier in this CPAT for support in preparing the requirements document(s).  

�. See the definitions in Annex 1.  

�. Preparation and validation of the threat assessment report usually takes a year or more.  Consequently, the schedule for delivery of a version of the BCD to support the threat assessment should be coordinated with the intelligence community.  

�. Contact SMC/AXD to learn about the latest policy.

�. Recommend that the requirements document be specifically identified here and in the subsequent references, e.g., the “XYZ Mission Needs Statement (MNS)” or “Program ABC Requirements Document.”

�. Recommend that the requirements document be specifically identified here and in the subsequent references, e.g., the “Program XYZ System Specification.” 

�. Recommend that the requirements document be specifically identified here and in the subsequent references, e.g., the “Program XYZ System Specification.” 

�. Recommend that the requirements document be specifically identified here and in the subsequent references, e.g., the “Program XYZ System Specification.” 

�. The Proposal Preparation Instructions (PPI) in Section 2.5 of the Program Management CPAT address the Events to be included in the Integrated Master Plan (IMP).  Also, see the definitions in Annex 1. 

�. Contact SMC/AXD to learn about the latest policy.  

�. Formerly called DEM/VAL.  

�. Contact SMC/AXD to learn about the latest policy.  

�. If you don’t have an extensive knowledge of system engineering, review Annex 3 of this CPAT and at least Section 3 of either the draft MIL-STD-499B or EIA/IS-632 and the sections of the draft MIL-HDBK-499-3 applicable to the current and upcoming activities on the contract.  See Section 1.5 above for more information on the documents referenced here.  A table entry on page � PAGEREF MIL_HDBK \h ��
11
� describes how to find the applicable sections of MIL-HDBK-499-3.  

�. See the definitions in Annex 1.  

�. See Section 1.5 above for more information on the documents referenced here.  A table entry on page � PAGEREF MIL_HDBK \h ��
11
� describes how to find the applicable sections of MIL-HDBK-499-3.  

�. Risk applies not only to the individual elements of the technical and management approach but also for the scope or scale of the resulting number of design teams, integration steps, and the like.  

�. Risk applies not only to the individual elements of the technical and management approach but also for the scope or scale of the resulting number of design teams, integration steps, and the like.  

�. See the definitions in Annex 1.  

�. In each case where the question concerns Contractor commitment, that commitment should be reflected in the CSOW and/or IMP.  

�. The eight primary system functions are development, verification, manufacture, deployment, training, operations, support, and disposal.  

�. Check with the Acquisition Civil Engineers for environmental analysis and reporting requirements.  

�. See Section 1.5 above for more information on the documents referenced here.  A table entry on page � PAGEREF MIL_HDBK \h ��
11
� describes how to find the applicable sections of MIL-HDBK-499-3.  

�. Risk applies not only to the individual elements of the technical and management approach but also for the scope or scale of the resulting number of design teams, integration steps, and the like.  

�. The eight primary system functions are development, verification, manufacture, deployment, training, operations, support, and disposal.  

�. Risk results not only to the individual elements of the technical and management approach but also for the scope or scale of the resulting number of design teams, integration steps, and the like.  

�. Also, keep in mind that by the time the Contractor completes work on the functional baseline, the government should have formally supplied any TBSs in the contract System Specification or other requirements document(s)?  

�. Check with the Acquisition Civil Engineers for environmental analysis and reporting requirements.  

�. For more detail on the MAA, MNA, MNS, or ORD/RCM, see Air Force Policy Directive (AFPD) 10-6 and Air Force Instruction (AFI) 10-601.  Also, see DoD 5000.2-R, section 2.3.  
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