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DISCUSSION:


· The attachment manual was prepared in an attempt to ensure more uniformity in the way our assessments are planned and conducted.

· The document has been coordinated with each of the groups in your organization who are responsible for performing DAB assessments on major weapon systems, all of whom are internal.

COORDINATION:

N/A

RECOMMENDATION:
Sign the manual at Tab A.

Prepared by:  Jack F. Harris/IEQD/756-8994/Oct 07, 1992
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INDUSTRIAL ENGINEERING AND QUALITY DIRECTORATE ENGINEERING DIVISIONS

ENGINEERING ASSESSMENT MANUAL

FOREWARD


The engineering divisions of the Industrial Engineering and Quality (IEQ) Directorate are charged with providing producibility/production oversight in support of the major weapon system acquisition milestone decisions.  Providing that function requires the engineering staff to conduct program assessments at each of the major milestones.  The engineering staff is also required to conduct studies, reviews and analyses pertaining to subjects pertinent to weapon systems acquisition.  These activities can also be in direct support of a major milestone, but are more often performed at times “out of cycle” with the major milestones and lastly, the engineering staff conducts independent research into selected subjects chosen because of their impact/potential impact on the acquisition process.  The independent research subjects fall into any of several areas such as product or process technologies, acquisition management or industrial base capability.

The engineering divisions strive to maintain a uniform, standardized methodology for conducting assessments, reviews, and analyses, and to develop a set of quantifiable criteria for each.  While this manual is written to provide a general approach to conducting major milestone assessments, it forms the baseline for all of the work conducted by the engineering divisions.  The outlines in this manual are general in nature and must be adapted to specific programs and to address specific issues.


This manual is a dynamic document intended to grow and change with the evolution of new acquisition strategies.  It does not address quantifiable exit criteria in great detail, for instance, and a trend toward that end is desirable.  Similarly, there is a minimum discussion about non-developmental items (NDI) and how they will be utilized and what oversight might be required.  This list of exceptions is not intended to be comprehensive.  It will be developed as the manual is utilized.

THE NEW REQUIREMENTS


With the approval of the new DoD Directive 5000.1, and its related documents, the number of major milestones and the designation of phases preceding each milestone changed.  The changes are significant enough that the oversight procedures require modification in order to reflect the new emphasis.  While the bottom line is still producibility/production, the procedures and methods that we utilize need to be tailored and expanded to include the new milestones and concepts that have evolved since our last attempt to develop an “assessment checklist.”  The importance of this effort is amplified because of the addition of new personnel to the staff, both currently and in the future.

Figure 1 depicts the mew milestones and titles for the acquisition phases.  Figure 2 is an illustrative example of temporal relationships between typical program milestones.  Finally, Figure 3 represents the Defense Acquisition Board (DAB) inchstones.


Figure 4 is a list of the program documentation program and acquisition strategy.  This planning and reporting documentation still forms the baseline from which the review busy begin, and against which the risk of the program must be measured.  The names of the documents have changed but the content is essentially the same.  The Integrated Program Summary (IPS) replaces the Decision Coordinating Paper (DCP).


The following checklist indicates the functional areas as defined by 5000.2 and the typical subjects that should be pursued in order to establish a data base to support the position of the producibility/production community for the DAB decision process.  The functional areas remain essentially unchanged throughout all of the milestones but the subjects of interest, and/or the emphasis, change with the milestone.  For instance, while it is well understood that production-related issues are of concern at all of the milestones, the subjects of interest to pursue at Milestone I are quite different than those at Milestone III, but are prerequisite those at Milestone III.  It should be emphasized that the checklist is designed to be utilized as a guide, and does not enumerate all aspects of a program assessment.  Additionally, program assessment, a cursory investigation of a particular area may reveal that proper management concern and control is being exercised by the contractor and/or Program Manager.  In such cases, based on the professional judgment of the IEQ Project Manager, an in-depth review of the particular subject is not necessary or justifiable, based on limited resources, cost effectiveness and time constraints.  The number of areas to be covered may also be limited by the fact that the particular review is out of the DAB cycle and is particularly directed to address only a specific subject of interest.

DoD 4245.7M outlines a set of macro criteria which have come to be known as the Willoughby Templates, after the Chairman of the Defense Science Board Subgroup that developed them as part of the definition of transition from development to production.  Those general guidelines should be part of the baseline when planning an assessment at any milestone.  Cognizance for a template at a given milestone may be the government’s, the contractor’s or shared.  In general, the Government’s involvement evolves more to one of monitor as the program matures.  There is no prescribed format for presenting data pertinent to each of the templates.  Nor is there a fully described set of metrics associated with each template.  While the data may be presented in several different formats, it is usually adequate for developing an assessment position when coupled with a prudent set of questions, as discussed later.  A set of micro criteria and their related metrics must be developed as part of each assessment.  Micro criteria and metrics exist for some elements of the assessment, and a firm assessment can be done quite readily.  For instance, when the issue in design stability and maturity, the number of outstanding waivers/deviations can Class I Engineering Change Proposals (ECPs), their trend, or time-dependent slope, and the rate of change of the number can be excellent indicators or metrics to make a judgment.  If the numbers are high, the trend is up, and if the rate of change is high, then the design is not mature.  For other elements of assessment, for instance the level of maturity of a process, the micro criteria and the related metrics are not straightforward.

In the latter case, where the micro criteria and metrics must be developed, the goal should be to lead the contractor toward concepts of concurrent engineering and continuous process improvement concepts and methodologies, i.e., “Total Quality Management,” or whatever name the contractor chooses to call his more innovative approaches to development and production.  One possible process metric could be the process stability and capability indices, Cp and Cpk.  Whatever the continuous improvement process is called, it should be an integral part of the development and production programs and incorporate some form of metrics for each of the processes involved.

PROGRAM ASSESSMENTS


Assessment functional areas remain the same for all of the major milestones.  Questions and topics of emphasis in each functional area varies with each major milestone after milestone 0.  The evolution of each functional area toward production should be apparent as the program progresses through each major milestone.


This document is generated around functional areas headings.  Each major milestone is discussed for each functional area heading in an attempt to illustrate the evolution toward production of that functional area.


The functional areas defined in 5000.2, Part 6, Section O, Attachment 1, are Product Design, Industrial Resources, Parts, Quality Assurance, Logistics, and Contract Administration.  In accordance with the DASD(PR) guidance each of the functional areas must be addressed in an assessment performed, at any milestone, and the report is to be written accordingly.  In practice, the functional areas are defined slightly differently to ensure broader and more in-depth coverage.  A typical functional area definition includes:  I. Program Management; II.  Engineering/Product Design; III.  Production Engineering and Planning; IV.  Materials and Purchased Parts; V.  Industrial Resources; VI.  Quality Assurance; VII.  Logistics; VIII.  Software Engineering and Management.  While each Service may define the functional areas a little differently, these definitions prove suitable for an IEQ framework.

It should be noted that IEQ does assessments on programs that are not associated with a milestone review, or an “out-of-cycle assessment.”  An out-of-cycle assessment may not be intended to address all of the functional areas as defined in 5000.2, nor even all of the potential subjects in any functional area.  The report should be written in such a way as to clearly indicate the purpose for the assessment and which of the functional areas, or portions thereof, and to be addressed.

All detailed reports are to have a clear, concise executive summary at the beginning.  The executive summary should address all of the concerns and issues, in the order of their discussion in the report, that have significant risk to the completion of the program on time, at cost, and with suitable performance.


Each of the functional areas can be addressed by utilizing a series of subjects/questions as guidelines to open dialogue with the Program Manager and/or contractor.  The list of subjects/questions are not intended to be a cookbook or a yes/no exercise.  The list is meant only to provide a basis from which to begin discussions and ensure that all of the subjects have been pursued to the point that some assurance has been achieved that there are no major issues associated with a functional area.  The list of subjects/questions is also not intended to be all inclusive.

Prior to Milestone 0:  Determination of Military Need


The period leading up to this milestone is utilized to develop the mission need, to obtain approval preliminary independent cost estimates for the program.  The Joint Requirements Oversight Council (JROC) has the lead on the program during this planning effort.  All Defense acquisition elements provide support to the JROC.  The objective of this milestone is to determine if a documented mission need warrants the initiation of study efforts of alternative concepts and to identify the minimum set of alternative concepts to be studied to satisfy the need.  The milestone decision authority must determine that the mission need is based on a validated projected threat, that it cannot be satisfied by a nonmaterial solution and that it is sufficiently important to warrant the funding of study efforts to explore and define alternative concepts to satisfying the need.

The Acquisition Decision Memorandum (ADM) for Milestone 0 should define the minimum set of alternative concepts to be examined, identify the lead organization(s) for the study efforts, establish any exit criteria information or analyses that must be presented at Milestone I and identify funding and its source for the study efforts.


The acquisition community (USD(A)) aids the JROC, as necessary, in determining that the mission need statement has been addressed by the alternatives presented and that the alternatives can be defined by hardware and software available in the time frame of the program.  Program documentation is the primary source of information for the decision process but program documentation must be tempered by the acquisition community experience base.  It is essential that the concepts studies that are approved at Milestone 0 are evolving in such a way that the product and the process designs are included in the studies and analyses.


The IEQ functions are not defined in preparation for this milestone by the functional areas contained in 5000.2M.  This is the only effort preliminary to the Milestone 0 decision that is essentially an all government effort.  Industry input is generally solicited for purposes of calibrating the requirements as they are derived, but they have no active part ingenerating the requirements documents.  The following general areas of concern need to be addressed by IEQ in preparation for the Milestone 0 decision:
1. Concept studies proposed reflect the requirements of the mission need statement.

2. Concept studies will provide both product and process baseline information.

3. Concept studies will provide a clear understanding of the technological barriers.

4. Technology base programs are underway or complete to support the proposed schedule (ATDs).

5. All alternatives can be evaluated by the concept studies proposed.

6. Tradeoff analyses have been completed for each alternative.

7. Program documentation is complete.

DAB Decision Point at Milestone 0:  Concept Studies Approval


This decision leads into Phase 0, that phase of the program subsequent to the Milestone 0 approval, which then becomes the period for the concept exploration and leads up to Milestone I.


Beginning with Phase 0, the period prior to Milestone I, the program assessment can follow the functional areas.  The remainder of this document is structured such that all milestones are discussed under each functional area in an attempt to improve continuity.
I. PROGRAM MANAGEMENT (CONTRACT ADMINISTRATION)

Prior to Milestone I:  Phase 0 – Concept Exploration Definition


The objectives for Milestone I are to determine if the results of Phase 0 warrant establishing a new acquisition program and to establish a Concept Baseline containing initial program cost, schedule, and performance objectives for an approved new program.  To approve a new program the milestone decision authority must confirm that the system threat assessment and performance objectives and thresholds have been validated, that study efforts conducted support the need for a new program, that potential environmental consequences of the most promising alternative have been analyzed and appropriate mitigation measure shave been identified, that projected life-cycle costs and annual funding requirements are affordable in the context of long-range investment plans, or similar plans, and adequate resources are available or can be made available.

The IEQ function of looking at the trade-off analyses must address the rationale for eliminating the order of preference for new programs, stated as follows:  use or modification of an existing military system, use or modification of an existing commercially developed or Allied system that fosters a nondevelopmental acquisition strategy, a cooperative research and developmental program with one or more Allied nations, a new joint Service development program, or a new Service-unique development program.


The ADM for this decision point should approve the initiation of a new program and entry into Phase I, Demonstration and Validation (Dem-Val), approve the proposed r modified acquisition strategy and Concept Baseline, establish program-specific exit criteria that must be accomplished during Phase I, and identify affordability constraints derived from the planning, programming, and budgeting system (PPBS).

The acquisition community takes the lead in this phase and the JROC assumes the support roll.  Industry now starts to take the lead in technical activities leading to the definition of the program.  The updated program documentation still becomes the starting point for an assessment.  The results of the Phase I portion of the program can now be used in conjunction with the original program documentation to make program assessments.  The functional areas defined in 5000.2M can now be addressed in the assessment with the expectation that effort has been expended sufficiently to permit an evaluation of the level or risk with the particular functional area.  An acquisition strategy is developed in this phase and approved at the end of the phase.  There will be a Dem-Val solicitation and contract award.  The contractual requirements will include a Preliminary Design Review (PDR) and a Critical Design Review (CDR).


Some of the subjects/questions that should lead into a good assessment decision are listed below.  Some of these are pertinent for the Program Manager (PM), the contractor, or both.  The list of subjects/questions is as follows:
1. What is the declared acquisition strategy?

· What type of contract?

· What is the integrated schedule and does it appear reasonable?

· Does the program funding appear reasonable?

· Are all of the alternatives clearly defined and understood?

· Are all of the technological barriers recognized and are plans implemented to reduce risk?
· Has competitive prototyping been considered?
· Does the strategy permit competitive alternative development and production for major subsystems and/or critical components?

· Has the Cooperative Opportunities document been prepared and corresponding decisions made?

· Does the strategy support the Low Rate Initial Production (LRIP) decision required?

· Will the strategy provide production configuration or representative articles for operational test and is an LRIP quantity required to do that?

· Does the LRIP lead to an initial production base for the system?

· Does the program ramp-up to production rate appear reasonable and does it permit the build-up to rate after the completion of the test program?

· Does the Test and Evaluation Master Plan (TEMP) adequately test the system to ensure that the design is adequate?

· Does the program documentation reflect the strategy discussed in the assessment?

· Are there funding or budgeting issues?

· Is a software management plan in place?

· Is a subcontractor/supplier management plan in place?

· Have any program objectives changed since program approval?

· What are the risk predictions from PM and contractor(s)?

· Who are the potential contractors, subcontractors, and suppliers?

· Has a Design to Production Cost (DTPC) program been defined?

· What is contractor(s) history on similar programs?

· Does the contractor(s) have a product/process enhancement program, i.e., total quality management, concurrent engineering, etc.?

· Does the contractor(s) have a well defined quality program?

· Are logistics issues addressed?

2. Has the threat analysis been studied and reflected in the design boundaries, including performance?
3. Are the system requirements understood and reflected in each alternative to be considered?

4. Has the system complexity been compared to prior similar systems?

5. Have historical design data been considered for both hardware and software?

6. Have design tradeoff studies been complete/

7. Have preliminary configuration management guidelines/procedures been established?

8. Have independent cost estimate been prepared?

DAB Decision Point at Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior to Milestone II:  Phase I, Demonstration and Validation


The objectives of Milestone II are to determine if the result of Phase I, Dem-Val, warrant continuation and to establish a Development Baseline containing refined program cost, schedule, and performance objectives for a program approved for continuation.  A program cannot enter Phase II, Engineering and Manufacturing Development (EMD), unless the milestone decision authority confirms that the system threat assessment and the performance objectives and thresholds have been validated, that prototyping and demonstration results to date provide reasonable assurance that the technologies and processes critical to success are attainable, that the potential environmental consequences of the program have been analyzed and appropriate mitigation measures have been identified, that projected life-cycle costs and annual funding requirements are affordable in the context of long range investment plans or similar plans, and that adequate resource (people and funds) are programmed, or can be programmed, to support the efforts.

The ADM for this decision point should approve entry into Phase II, EMD, approve the proposed or modified acquisition strategy and Development Baseline, establish program-specific exit criteria that must be accomplished during Phase II, and identify LRIP quantities, is appropriate.


The Milestone II review must assess the compliance with several statutorily imposed requirements, and IEQ, as the technical assessment leader for producibility/production, must provide the acquisition decision authorities with an independent assessment of the status of the efforts relative to the Service’s activities leading to such compliance.


Prior to approval to enter Phase II an Independent Cost Estimate and a Manpower Estimate Report must be prepared, with this latter submitted to Congress 30 days prior to entering the EMD phase.


The acquisition strategy must include an option for competitiveness alternative sources for the system and each major subsystem under the program throughout the period from the beginning of EMD through the end of procurement.  The Cooperative Opportunities Document prepared at Milestone I must be updated at this milestone and at all subsequent milestones.  The Acquisition Program Baseline must be established at Milestone II, and it becomes the baseline for reporting to the Defense Acquisition Executive.  An analysis is required of the related Defense Industrial Base to ascertain its capabilities to develop, produce, maintain, and support the program.

A design to Average Unit Procurement Cost Objective (DTUPC) must be established, validated and tracked throughout the remainder of the engineering and development cycle of the program.  A DTUPC effort needs to include a rigorous method for developing and maintaining the data base necessary to ensure that realistic data is available for determining how well the objective was met.


The milestone decision authority must determine the quantities to be procured for LRIP at the Milestone II decision point.  All increases from the quantities established at Milestone II must be approved by the milestone decision authority.  LRIP quantities for new weapon systems shall be limited to those quantities required to provide production configured or representative articles for operational test, establish an initial production base for the system, and permit an orderly increase in the production rate for the system sufficient to lead to full rate production upon successful completion of operational testing.  LRIP for ships and satellites is defined as the production of items at the minimum quantity and rate that preserves the mobilization production base for that system is feasible.


There are a minimum number of required accomplishments for this phase.  The system threat assessment must be validated and the operational tests must clearly provide a portrait of the level of performance.  LRIP experience must verify the adequacy of the manufacturing or production process, confirm the stability and producibility of the design, and provide a realistic estimate of production costs.  The acquisition strategy must be clearly defined and contain system cost estimates.  The Production Baseline that is established must contain objectives for program cost, schedule, and performance.  The independent assessment must provide an estimate of the industrial base capability, either planned or available, that is required to support the program.  That industrial base review must address the environmental issues and their mitigation efforts.  The design configuration baseline must be established.  And finally, the assessment must show that projected life-cycle costs and annual funding requirements are affordable in the context of long-range investment plans, and that adequate resources to support production, deployment, and support have been programmed.

The functional areas from 5000.1 are now becoming more well defined.  The acquisition community still has the lead in the development cycle, supported by JROC.  The IWQ primary objective has not changed, it is still to provide the producibility/production assessment for the acquisition authorities.


The understanding and management risk factors are very important in this phase.  It is critical that the government and contractor(s) program management understand the risk factors and have detailed plans for the elimination of the risk in the framework of the program.  The risk factors must address cost, schedule and performance.  One of the best sources for leads into specific subjects is the action officers meeting and/or the individual action officers in the Pentagon.  It is imperative that IEQ, as one of the “hands-on” review offices, address issues pertinent to other action officers who do not have the opportunity to visit the program managers in the government and industry.  To ensure that, it is necessary for the IEQ action officers to interface with the other action officers individually on an ad-hoc basis.  The coordination of these activities is done with personnel who represent the PM or the contractor(s) in this functional area.  The typical questions are as follows:
1. Have all of the design alternatives been fully evaluated?

2. Has the acquisition strategy been revised to reflect the new phase?

3. Has the competition plan been updated?

4. Have any of the program objectives been altered?  Have they been fully coordinated?

5. Have all of the independent cost estimates been revalidated?

6. Have the program risk analyses been revalidated?

7. Are program personnel and other resources in place at the PM?  The contractor(s)?

8. Are program management plans in place?

9. Do back-up plans exist for the high risk areas?

10. Has the TEMP been coordinated?  Does it reflect the testing that is required to ensure compliance?

11. Has a management information system MIS been fully implemented?  What is its history?

12. Has a set of criteria been established to measure the design “robustness?”

13. Has the contractor(s) developed a rigorous program for process improvement, and implemented it on this program?  What are the specifics of the program?

14. Are all of the critical reviews scheduled?  Are the schedules realistic?
15. What is the history of all of the potential prime contractor(s)?

16. What is the history of all of the potential subcontractors?

17. Are pre-planned product improvements (P3I) required to meet full specification?  Are they planned at all?

18. Have technical data package (TDP) requirements been established?

19. Does this program utilize parts from a qualified manufacturing line (QML)?

20. Are there advanced technology transition documentation (ATTD) requirements in the program?

21. Are government furnished equipment (GFE) plans in place?

DAB Decision Point at Milestone II:  Developmental Approval


This decision leads into Phase II.

Prior to Milestone III:  Phase II, Engineering and Manufacturing Development


The objective of Milestone III are to determine is the results of Phase II, EMD, warrant continuation and to establish a production baseline containing refined program cost, schedule, and performance objectives for a program approved for continuation.  A program may not enter full rate production unless the milestone decision authority confirms that the system threat assessment and the performance objectives and thresholds have been validated; test results and LRIP provide reasonable assurance that the design is stable, operationally acceptable, supportable, and capable of being produced repeatedly, that the potential environmental consequences have been analyzed to determine appropriate mitigation measures, that projected life cycle costs and annual funding are affordable, and that adequate resources to support the life of the program have been planned.  The ADM should approve entry into Phase III, Production and Deployment, approve the proposed or modified acquisition strategy and production baseline, and establish program-specific exit criteria that must be accomplished during Phase III.

The milestone decision authorities must assess compliance with requirements for competitive alternative production capability for the system and major subsystems and components.  The acquisition decision authority must also ensure that production baseline is established or updated, and independent cost estimate prepared or updated, a manpower estimate report is prepared for Congress 30 days prior to production approval, that a defense industrial base analysis is completed, that the DTUPC objective is revised, and that a “Beyond LRIP” report is prepared to indicate that the operational test and evaluation of the program is complete and is submitted to the proper authorities.


This phase of the program is intended to design and develop a system, including hardware and software, that can be economically replicated on a schedule consistent with the program requirements and that provides a reasonably long useful life with a minimum of maintenance.  The very title of this phase of the program, “Engineering and Manufacturing Development” implies that the product and the process must be designed simultaneously.  The trend toward concurrent engineering practices currently indicated by a lot of defense contractors is a welcome change to the government.  IEQD should both encourage the adoption of these concepts by all of the defense industry, and attempt to measure the progress toward the adoption of the concepts.  The most visible faces in a defense program are those of the government and the contractor program managers.  They will therefore be the first indications of how the program will be run.  The program management that is assigned to this phase will mostly likely see the system through at least the first production procurement.  Both of them should be highly sensitized to the need to ensure that a system maturity is developed in this phase of the program that will support the planned production program.  An acquisition strategy is also finalized in this phase of the program.  Production long lead decisions must also be made in this portion of the program.  APDR and then a CDR will be conducted in this phase that gives the authority to cut metal for the final configuration of the part.  Physical and functional configuration audits (PCA & FCA) respectively will verify the system assembly to design and its functionality against specifications.  Some of the typical subjects/questions are as follows:
1. Has the acquisition strategy changed for this phase?

2. Were all the alternatives fully evaluated and eliminated or adopted?

3. Has an overall program risk assessment been done?  Has the risk been allocated?  Can the risk be overcome in this phase of the program?

4. Have all system features been validated and demonstrated?

5. Have all processes been validated and demonstrated?

6. Were all trade-off studies completed satisfactorily?
7. Are all of the pertinent plans in work and can they be finalized for the Milestone III?

· Production Plan?

· Manufacturing Plan Flow?

· Risk Mitigation Plan(s)?

· Integrated Logistics Support Plan?

8. Does the contractor and his subcontractors and suppliers have in place:

· Design criteria?

· Design boundaries?

· An integrated design team?

· Configuration management team?

· A subcontractor management team?

· A supplier management team?

· A clear software management plan?

· A make or buy procedure?

· Alternative approaches for all high risk areas?

9. Does the government PM have his team in place?

10. Has the government PM provided all of the necessary documentation?

11. Have all the pertinent interface documents been provided?

12. What is the acquisition strategy proposed?

13. What type of contract is planned?

14. What options are in the contract?

15. What is the funding status?

16. Are all cost tracking mechanisms in place?

17. Is there a DTUPC program?  What is the target?

18. Does a test plan exist?

19. Has a resource analysis been done?

20. Is the program dependent on independent research and development (IR&D?)  Manufacturing technology (MANTECH?)  Industrial modernization and improvement (IMIP?)  TITLE III?

21. Are there GE requirements?  Is coordination complete?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


The objectives of Milestone IV are to determine if major upgrades to a system currently in production are warranted and, for system where such action is warranted, establish an approved acquisition strategy and baseline (concept, development, or production) for the program.  This milestone occurs in the Production and Deployment Phase when a system is no longer in production; a deficiency results from a change in threat; a change is defense policy; or technology must be defined in a new Mission Need Statement.  The intent is that potential system modifications should compete with all other possible alternatives during a new Phase 0, Concept Exploration and Definition.

A new major upgrade or modification program may not be established unless the milestone decision authority confirms that the system threat assessment and the performance objectives and thresholds have been validated, that the field experience and results support the need for such a program, that reasonable assurance exists that the technologies and processes critical to success have been identified and are attainable in the context of the acquisition strategy being proposed, that the potential environmental consequences are identified and mitigated, that projected life-cycle costs and annual funding requirements are affordable in the context of long-range investment plans or similar plans, and that adequate resources are, or will be, available.


The ADM for this decision point should define the phase of the process the program is approved to enter, approve the proposed or modified acquisition strategy and baseline, and establish program specific exit criteria that must be accomplished.


This phase of a program must ensure that the fielded system continues to provide the capabilities required to meet the identified mission need and to identify shortcomings or deficiencies that must be corrected to improve performance.  As a minimum, an updated configuration baseline must be developed, performance characteristics and capabilities must attained and maintained, and service life extension programs must be conducted as appropriate.


For programs still in production the management is still in place.  For programs that are no longer in production the personnel.  The requirements for programmatic information is identical, however.  In general, a requirement for major modification will be as a result from a change in threat or system application.  System trade-off analyses will be generated to support the proposed performance baseline and relationship to existing systems.  Typical subjects/questions are as follows:


1. What is the change in threat?  Is the threat validated?

2. How was the previous threat addressed?

3. Can modifications to a current system achieve the performance required for the new threat?

4. What new products and/or processes are required to achieve the performance?
5. What is the risk associated with the new products and processes?  What is the new baseline?

6. What is the current production capability and rate for systems still in production?

7. Can the modification be added as a clock engineering change to the current systems?  As a series of engineering changes?
8. What re-test is required to verify the performance baseline?

9. Will retrofit of fielded assets is required?

10. What method of access to fielded assets is required?

11. Can the modification be installed by the government at one of maintenance levels already established?

12. Have foreign systems been considered?  Can back-up approaches be derived from the rejected alternatives?

13. What system alternatives were considered?  Cooperative opportunities?

14.  Have the budgeting and appropriation issues been resolved?

The Program Management/Contract Administration functional area is discussed areas, that is, one of serving as the element of cohesion in a particular program.  It is the Program Management function in the government and industry that provides the greatest insight into the overall program.

In the remaining functional area discussions the introductory remarks describing general milestones requirements are equally applicable and will not be repeated here for the sake of brevity.

DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

II.         ENGINEERING AND PRODUCT DESIGN
Prior to Milestone I:  Phase 0 – Concept Exploration Definition


The product and the process must be designed simultaneously in order to be optimized for transition to production.  Each of the alternatives should be structured in such a way as to ensure to that the design evolution of both product and process takes place.  In today’s environment there are a number of statistical processes that may be applied to the design evolution, and it is of interest to the government to know if the methodologies are being applied.  At some point in time it may be imperative that they be applied.
1. Do the preliminary specifications reflect the user requirements?
2. Do the alternatives require different approaches?

3. Do the alternatives require radically different processes?

4. Are all critical product and process technologies and their status identified?

5. What component tests are planned to support the design effort?

6. How pervasive among the contractors is CAD/CAM/CASE etc.?

7. What are the design rules applied?

8. Do the contractors have a “design maturity criteria” for product/process?

9. Are there related technology demonstration efforts critical to the program?  What is their relative status?

10. Does an internal drawing development and release procedure exist?

11. Does a configuration control program exist?  How is it applied at this stage of the program?

12. What cost guidelines are provided to designers?  How do they related to DTUPC?

13. Are parts standardization guidelines in effect?

14. How does engineering validate the design with production/manufacturing?

15. What are the firmware requirements?  What are the software requirements?

16. How does software and hardware design rationalization occur?

17. What are the minimum “feature sizes” required in the electronic design?

18. Does the design require special considerations such as:

· Surface Mount Technology (SMT)?

· Ceramic circuit boards?

· Multi-chip module decisions?

· Microwave, Millimeterwave Integrated Circuity (MIMC) devices?

· Special processing rates?

· Special displays?

· Special sensors/seekers?

· Composites?

· Heavy welding or robotic welding?

19. Are critical strategic materials required in the design?

20. Are critical strategic material workarounds planned?

21. How is each step of the design validated?

22. Should MANTECH, Industrial or IMIP efforts be initiated in the program?

23. Do process stability and/or capability indices exist for stable processes?

24. Have program objectives been established for controlling risks?

DAB Decision at Milestone I:  Concept Demonstration Approval.


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


The design of the product and the process are starting to be finalized in this phase of the program.  The leading edge technologies required in the program, and those processes critical to the technologies, should all be identified.  The alternative evaluations will be completed if they have not already been completed.  Typical subjects/questions are as follows:

1. Were the technology risks correctly identified in the previous phase?

2. Are all of the critical processes now identified?

3. Have all performance specifications been met?

4. Does the product and process design still reflect the performance?

5. Have all of the remaining technology risks been quantifies?

6. Are all manufacturing technologies known?

7. Are any other MANTECH/IMIP programs critical to the program?

8. Are workaround plans in place for critical technologies?

9. Has the program performance baseline been established and validated?

10. Is producibility engineering and planning (PEP) included in the contract as a separate line item?
11. Are producibility issues addressed in a formal way in the design?

12. Has the TEMP been updated for the program?

13. Have test procedures been written and validated?

14. Have technical acceptance criteria been established?

15. Is there a configuration tracking mechanism in place at the prime?  Subcontractors?

16. Is there a drawing release procedure in place and in use?

17. Are design modifications required from the previous phase?

18. Are any modifications increasing the risk to completion of the program?

19. Does the design require state-of-the-art electronics?

20. Have all of the performance trade studies been completed?

DAB Decision at Milestone II:  Development Approval


This decision leads into Phase II.

Prior To Milestone III:  Phase II – Engineering and Manufacturing Development


The design of the product and the process will be finalized in this phase of the program.  Release to production occurs at the end of this phase at Milestone III.  Production and manufacturing planning must be completed.  The configuration of both hardware and software are finalized.  Formal tracking of engineering changes will commence during this phase.  A Physical Configuration Audit (PCA) and a Functional Configuration Audit (FCA) will be conducted near the end of the phase to verify that the technical data are representative of the product and the processes and that the performance meets all of the minimum requirements.

A formal Production Readiness Review (PRR) is required prior to the Milestone III decision.  The PRR is the last point in the program at which the government can develop some degree of confidence that the program maturity will support a full production program.  Even if an LRIP is utilized, the maturity, or level of risk, must be quantified.  There are also another PDR and CDR in this phase that will provide information as part of the evolution to the final PRR.  The questions listed here are those that would be finally answered at the PRR but they would have the answers developed over the entire phase.


The following list subjects/questions are typical for the PRR:

1.    Will the aggregate of product design satisfy system design specifications?

2. Do the design specifications reflect the user requirements?

3. What was the status of overall design at the PDR?

4. What was the status of the design at the CDR?

5. Are critical processes developed sufficiently to permit full throughput testing?

6. What is the status of engineering qualification testing?  Does it properly reflect requirements?

7. Has the design considered maintainability issues?

8. Has the design optimized maintenance characteristics?

9. Is parts/system reliability being demonstrated?

10. Has an electronics parts/circuit tolerance analysis been completed and a list of critical circuitry/items been established and maintained?
11. Has a thermal analysis of the electrical/electronic design been performed?

12. Have all of the mechanical design features been validated?

13. Is the design complete and on schedule?

14. Is the drawing release on schedule and complete by work breakdown structure?

15. Does a disciplined configuration control process exist?  Is it operational?

16. Does the configuration control board have a full set of functional areas represented, including production and quality?

17. When was an official engineering change process implemented?

18. How many ECPs are in effect?  What is the trend in number of ECPs?

19. How many waivers are in effect?  What is the trend in number of waivers?

20. How many deviations are in effect?  What is the trend in numbers of deviations?

21. How many source control drawings are used?  How many specification control drawings are used?

22. Are product drawing releases on schedule?  Are process drawing releases on schedule?

23. Are all tooling drawings in work for proper release?

24. Are “white wires” permitted?  How many are permitted?  What is the schedule for removal and requalification?

25. Is computer automation implemented?  Planned? (i.e., CAD/CAM/CASE/CIM/etc.)

26. Have all changes driven by parts quality testing been incorporated in the design?  Was this verified at the PCA?

27. Have all “development only” parts been removed from the T
DP and replaced with MIL parts?
28. Is a continuous process improvement program in place at the prime?  Subcontractors and suppliers?

29. Is there a design to cost program?  Is it complete and up to date?

30. Have the DTUPC goals been met?

31. What are the plans for implementing the DTUPC goals?

32. Have “user costs” been emphasized in the life-cycle-cost analyses?

33. Have “user costs” been addressed in terms of performance, reliability, maintainability, etc?

34. Were all of the critical technologies identified correctly?

35. Have all of the new processes been evolved to support the program?
36. Can all new technology/new process issues be resolved for production?  Even LRIP?

37. Is reliability verification/testing/growth on schedule and documented?

38. Are there Government, Industry Data Exchange Program (GEDIP) alerts pertinent to the development program?  To the production program?

39. Will the GIDEP program continue for the life of the program?

40. Does the testing program indicate that all performance, quality and reliability levels will be achieved in production?  Are workarounds clearly identified?  Can workarounds be implemented in the same time frame as the primary design?

41. Have all critical design margins been reviewed and found acceptable?

42. Has the electronic and mechanical design properly addressed environmental stresses?

43. Have galvanic corrosion between dissimilar metals been considered?

44. Have tolerance analyses been performed to ensure 100% equipment interchangeability?

45. Is a parts standardization program in place?  Has it been effective?

46. Does the design identify special handling issues for production, i.e., status sensitivity?
47. Have all of the material contamination issues been identified for production such as outgassing of materials, optical cleanliness, etc.

48. Have critical calibration/alignment features been identified for operation?  For repair?

49. Have all development/preproduction test deficiencies been properly closed?

50. Have there been failure trend analyses?  Is there a failure analysis laboratory?  Has the reporting process been effective?

51. How much test concurrency exists?  Is the concurrency justified?

52. Will the TDP permit competitive acquisitions?  Reprocurement?

53. Have critical materials been identified?  Are sufficient quantities available?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


The level of maturity of the product and processes associated with a major modification will define the performance baseline required.  The performance baseline assigned to the modification will determine the lead time to the installation of associated with the modification program will be dependent on the assignment of the performance baseline.  The potential issues will be similar to those that would be expected for any development program at a given milestone.  Typical subjects/questions are as follows:

1.   What performance baseline has been established?

2. Has a technical risk assessment been completed?  What technology risks exist?

3. Have interface specifications been developed or planned?

4. Then, depending on the performance baseline established, a producibility/production assessment should be completed consistent with the specific phase of the program.
DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

III.              PRODUCTION ENGINEERING AND PLANNING

Prior To Milestone I:  Phase O – Concept Exploration and Demonstration


PEP at this phase of the program is a support function for design engineering.  The goal of the PEP at this stage of the program is to ensure that, as the production design evolves, the processes required can be identified, classified and evolved with the product.  Processes associated with the stable elements of the design can be revalidated and planning can be done for the validation of all new processes.  As major technology requirements are identified the related processes can be added to the list for validation.  Some of the specific questions are:

1.    How does the PM incorporate the PEP requirement in his contract?

2. How does the contractor(s) approach the PEP?
3. What is the contractor(s) history in PEP?

4. Does the contractor(s) use a prototype laboratory approach for his production proofing?

5. Does a manufacturing flow chart exit for all major configuration items?

6. Does the contractor(s) have a formal drawing release program and configuration control?

7. What special tooling and test equipment (ST/TE) is anticipated?

8. Is the design of all ST/TE being planned as the design evolves?

9. Does the contractor(s) have a production planning/control process in place and working?

10. Is the production planning/control process automated?

11. Does the contractor(s) have a continuous process improvement program?

12. Does the contractor(s) have a statistical process control (SPC) program in place and working?

13. Does the contractor(s) have a program similar to quality function deployment (QFD) to interpret the specification requirements for transition to the manufacturing process?

14. Does the contractor(s) have a cost tracking process in place and working?

15. Has the contractor(s) identified other potential sources for critical components?

16. Have critical schedule paths been identified?

17. Are DTUPC goals realistic and representative for the production community?
18. Does the contractor(s) have an incoming inspection program in place and working?

19. How closely are production people involved in the design process?

DAB Decision Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior To Milestone II:  Phase I – Demonstration and Validation

The PEP efforts will take on new impetus in this phase of the program so the previous phase must provide a sound baseline from which to launch this phase.  Ideally, both the product and the design will have evolved simultaneously.  Those established process design will have evolved simultaneously.  Those established processes critical to the design will require revalidation during this phase and nay new processes required must be developed in this phase and any new processes required must be developed in this phase to point where a release to the Engineering and Manufacturing Development Phase can be made with a minimum or risk.  All processes will require validation.  Typical subjects/questions are:
1. Has the risk analysis been updated?  Are producibility issues well understood?

2. Has the design been developed with production representatives?

3. Are new quality concepts well understood?  Are classical quality concepts in place and working?

4. Have all of the processes required been clearly identified?

5. Do any of the processes require major production-related changes?

6. Is a manufacturing methods and technology program in progress or being initiated?

7. Will the government own data rights to the product and processes?

8. Are there proprietary processes?

9. Are all subcontractors and suppliers identified?  Are back-ups available for all critical items?

10. Has a manufacturing flow chart been developed?

11. Are all process yields and throughputs at or near production rates?

12. Has the production risk assessment been updated?

13. Have the production cost estimates been reviewed and revised?

14. Is there a material management program in place?

15. Has a drawing release program been started?

16. Is there a formal producibility program in the contract?  Are results available for portions now?

17. Was the design reviewed for producibility during its evolution?

18. How does the quality organization address classical quality?  Continuous process improvement?

19. What is the status of subcontractors, availability and past performance?

20. Are pre-planned product improvements in the acquisition plan?  Does it involve new production issues?

21. Does the contractor have a management information system (MIS)?  Is production planning fully implemented in the MIS?

22. Does the contract require digital technical data packages?  Are digital inputs used in production and manufacturing either directly or indirectly?

23. Are flexible manufacturing lines required and available?

24. Will new facilities be required for performance of this contract?
25. Are production planning and control measures in place and working?

26. What is the contractor history on similar programs?

DAB Decision at Milestone II:  Development Approval


This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development


The design team must address the producibility/production issues in the design of the product and the process.  As the design evolves the production activities must be designing and planning for the timely cost effective replication of the product.  That means that the mature processes that are adopted for the program must be revalidated and that the new processes that are adopted for the program must be revalidated and that the new processes must be proven as the design evolves.  Production planning, production control, parts control and disbursement, manufacturing flows, documentation, manufacturing procedures, facilities planning, etc., are the examples of the types of information that must be developed in preparation for the production phase of the program.  Cognizant production personnel should have had a hand in the design of the product and the related processes to ensure that no bottlenecks were built into the design.  Typical subjects/questions are as follows:
1. Is the system design low risk as far as producibility?

2. Is the rate of engineering changes decreasing?

3. Have subsystems components performance been demonstrated?

4. Have the high-risk design area been considered in production planning?

5. Does the technical data package have:

· Outstanding ECPs?

· Outstanding waivers?

· Outstanding deviations?

· Undue numbers of specification/source control drawings?

· Proprietary information?

· Full disclosure as required? Or,

· Permit “white wire” changes to printed wiring boards?  How many?

· Include acceptance test procedures?

· Meet MIL-STD-1000?

· Permit competitive procurement and/or reprocurement?

· Address standardization?

· Specify critical or scarce materials?

6. What capital investments are required?  Are they budgeted?  Funded?

7. Is the planned capacity adequate for required production rates?  Are all programs considered?

8. Has consideration been given both surge and mobilization?

9. Are facilities complete to support the program?

10. Is there special tooling or test equipment required?  Is it funded?

11. Are facilitization schedules realistic to support the production rates on time?

12. Is computer aided manufacturing (CAM) in use in the plant?  Computer integrated manufacturing (CIM?)  Flexible computer integrated manufacturing (FCIM?)  

13. Has manufacturing software been completed to support the program?

14. Are all MANTECH and IMIP progress complete to support the program?

15. Are all personnel on board?  Fully trained?

16. Are personnel training and certification programs in place?

17. Is this a union shop?  What is contract status?  When was the last strike?

18. Has a comprehensive production plan been developed?

19. Has the production activity verified the product and process design for producibility?
20. What are the planned facilitization rates?  Are these economic production rates?

21. How many shifts are planned?  How much overtime is required?

22. When is manufacturing equipment maintenance performed?

23. Is the production ramp-up rate realistic?  Will they meet program requirements?

24. Are production rated realistic?  Will they meet program requirements?

25. Are alternate approaches considered?

26. Are production costs well understood?

27. Are standards and work instructions complete?

28. Is configuration management adequate to assure configuration identification, control, and status accounting during production?

29. Does the company have a management information system (MIS) in place?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior To Milestone IV:  Phase III – Production and Deployment


Production engineering and planning issues are performance baseline dependent and will be addressed for the major modification in accordance with the guidelines already discussed for the particular level of development of the modification.  However, it is imperative that the modification program be integrated with the original production and support program for the system.  Therefore, there are some issues to be resolved that are generic and that lead into the specific milestone issues for the medication.  Typical subjects/questions are as follows:
1. Is the original system currently in production or can the production line be reactivated?

2. Have all of the mature critical processes been validated or can they be revalidated?

3. What new technologies are required for the major modification?  What related processes?

4. What are the projections for completing the validation of all new products/processes?

5. What GFE, etc., will be required for performance of the contract?

6. What will new warranty/guarantee provisions be?

7. Is the original system prime contractor the prime for the major modification?

8. Is the existing production capability or the reactivated capability flexible enough for the incorporation of the new processes?

9. Will new facilities be required?  New capital equipment?  New special tools or equipment?

10. Are there production/manufacturing resources on hand sufficient for performance on this program?

11. Was this pre-planned product improvement (P3I)?  Was it to achieve an original performance?  Will the major medication achieve that desired performance?

12. Will there be a need for technology transfer as a result of the major modification?

DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

IV:  MATERIALS AND PURCHASED PARTS

Prior to Milestone I:  Phase 0 – Concept Exploration Definition


During the early portion of the program, where the design is still evolving, it will be impossible to finalize a material requirements list, a bill of materials, and a purchased parts list.  Make or buy determinations won’t have been made at this juncture of the program.  Other critical considerations such as long lead, sole source, etc., won’t have been made either.  The goal here will be to make sure that the contractor(s) have the mechanisms in place to generate the required information and to make the proper procurements as the design of the product and processes continues.  The assessment should take the track of determining if those mechanisms are in place and typical questions are as follow:

1. Does the contractor(s) have an approved parts/material procurement program in place?

2. Does the contractor(s) have a make or buy decision process?  What are the criteria used to make the make or buy decision?
3. Does the contractor(s) have a historical data base to indicate the potential for sole source parts by type?

4. Does the contractor(s) have material control and inventory control systems in place and working?

5. Does the contractor(s) have a parts standardization program?

6. Is there a subcontract management organization in place and working?

7. Does the contractor(s) have a supplier/subcontractor involvement program?

8. How does the contractor(s) flow down requirements to suppliers/subcontractors?

9. Does the contractor(s) have 100% incoming test/inspection?

DAB Decision at Milestone I:  Concept Demonstration Approval.


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


During this phase of the program many of the subcontractors and suppliers will be identified and qualified for the support pf the program.  A bill of material will be developed in preliminary form.  Typical subjects/questions are as follows:

1. Does the prime have an approved subcontract and supplier management plan?

2. How does the prime flow down his requirements to his subcontractors/suppliers?

3. Does the prime have a make or buy procedure?  Has it been implemented in this program?

4. Will there 100% electronic part incoming test and inspection?

5. Does the prime and his subcontractors have supplier involvement programs?

6. Are critical stockpile materials required?  Are plans in place to obtain or replace them?
7. How many unique integrated circuits are required?  How many are make?  How many are buy?  Sole source?  Single source?

8. Are costs accumulated by cost center?  Are costs trackable to the work breakdown structure (WBS)?  To what level of WBS?

9. Is a parts standardization program in place and in use?

10. How many sole/single source parts exist?

DAB Decision at Milestone III:  Phase II – Engineering and Manufacturing Development


History has shown that one of the major concerns in every DoD contract is the obtaining, scheduling, and controlling of materials and parts purchased.  In this phase of the program the number of parts and the amount of material to be purchased increases rapidly.  It is imperative that the contractor be aware of all of his material and purchase part needs as early s possible, and the mead times required to ensure a timely development and the production program.  Some of the problems encountered here have actually been program show stoppers.  The typical subjects/questions are as follows:

1. Has the company completed the bill of materials (BOM)?

2. Have make or buy decisions been made for all critical materials?

3. Are al long lead items identified?

4. Are all sole/singe source items identified?  Can workarounds be developed?

5. Has all GFE been identified?  Scheduled and under contract for this system?

6. Does the contractor have an adequate material control/inventory system?

7. Has the contractor considered: 

· Effective procedures to determine material needs?

· Material lead times and delivery schedules?

· Criteria for selection of subcontractors and suppliers?

· Subcontractor and supplier cost control measures?
· Multi-sourcing of critical items to the extent practicable?

· Economic lot size ordering?

· Visibility and control of vendors and subcontractors?

8. Has the contractor developed a good supplier/vendor quality program?

9. Does the contractor have good parts control and kitting operations?

10. Has the contractor met his DTUPC?

DAB Decision at Milestone III:  Production Appeal


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


The materials and purchased parts concerns and issues should be revealed with the same level of assessment defined for the specific milestone consistent with the development of the major modification.  It will be necessary to revalidate the original materials, purchased parts and their respective vendors for all of those items being utilized in the system after modification.  Continued availability of all materials and purchased parts is one particular area of concern.  Lifetime buys and/or alternate parts selection may be necessary to support the program.

V.  
INDUSTRIAL RESOURCES
Prior to Milestone I:  Phase 0 – Concept Exploration Definition


During this phase of a program the industrial resource planning will be primarily a paper exercise.  Some generic issues, such as those listed below, are not paper exercises.

1. Does the contractor(s) have a reliable and efficient management information system (MIS)?
2. Are facilities, personnel, equipment and tooling already on hand for stable processes?

3. Are the stable processes adaptable to this program without modification?

4. Are GFE items required?

5. Are government owned, government operated (GOCO or GOCO respectively) facilities required?

6. How many other programs are in this facility that will compete for the resources?

7. Does the facility have CAM/CIM installed?

8. Does the CIM include direct link to the Engineering CAD?

9. Does the MIS tie into the CAD/CAM?

10. Does this facility have Statistical Process Control (SPC) installed?

11. Are there sections of the facility that have “manufacturing process approval” and are they used on this program?

12. What is expected to be the nonrecurring capital costs on this contract?

13. Are other program activities decaying with the increases in this program’s requirements?

14. Are personnel turnover rates excessive?

15. Do training programs exist?  Are special training program required?

16. Are new facilities required to perform on this program? 

17. Does the company(s) maintain a list of potential hirees?

DAB Decision at Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


As the design is finalized the industrial resource requirement becomes more apparent.  Typical subjects/questions are as follows:

1. Does the production planning documentation identify all resources required?

2. Are new facilities required?  Are plans underway for the addition of those facilities?

3. What is the nonrecurring costs associated with new facilities?

4. Are these requirements for any special tools and test equipment?  Does the contract provide for their purchase?

5. What capital investments are planned?  Are additional investments required for full production?

6. Is the current staff sufficient to support this program?  If not, are plans in place to increase the staff?

7. Does a training plan exist for new employees?  Will it be adequate for this program?

8. Is this a union facility?  Then was the last contract signed?  When was the last strike?

9. Has the prime invested IR&D funding in products or processes critical to the program?  Subcontractors?

10. Is this a qualified facility?  Will it be in the future?  What are the validation plans?  Who validates the qualification?  When is the next validation?

11. Are tools or test equipment or other government property required for performance on this contract?  
12. Is there an incentive and award program that works for continuous process improvement?

DAB Decision at Milestone II:  Development Approval


This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development


During this phase of the program, all of the resources required for the program must be identified, including the production requirements.  If current resources are inadequate or incomplete the contractor must have a viable plan for achieving the level of resources required.  The suitability of the resources that have been identified in the production and manufacturing planning must be validated in this phase , even if manufacturing planning must be validated in this phase, even if an LRIP phase has been planned into the program.  Some of the subjects/questions are as follows:
1. Does the contractor(s) have a reliable and efficient management information system (MIS)?

2. Are facilities, personnel, equipment and tooling already on hand for stable processes?

3. Are the stable processes adaptable to this program without modification?

4. Are GFE items required?

5. Are government owned, contractor operated or government owned, government operated (GOCO or GOGO respectively) facilities required?

6. How many other programs are in this facility that will compete for the resources?
7. Does the facility have CAM/CIM installed?

8. Does the CIM include direct link to the Engineering CAD?

9. Does the MIS tie into the CAD\CAM?

10. Does the facility have Statistical Process Control (S
PC) installed?

11. Are there sections of the facility that have “manufacturing process approval” and are they used on this program?

12. What is expected to be the nonrecurring capital costs on this contract?

13. Are other program activities decaying with the increases in this program’s requirements?

14. Are personnel turnover rates excessive?

15. Do training programs exist?  Are special training programs required?

16. Are new facilities required to perform on this program?

17. Does the company(s) maintain a list of potential hirees?

DAB Decision at Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


As the design is finalized the industrial resources requirement become more apparent.  Typical subjects/questions are as follows:

1. Does the production planning documentation identify all resources required?

2. Are new facilities required?  Are plans underway for the addition of those facilities?

3. What is the nonrecurring costs associated with new facilities?

4. Are there requirements for any special tools and test purchase?

5. What capital investments are planned?  Are additional investments required for full production?

6. Is the current staff sufficient to support this program?  If not, are plans in place to increase the staff?

7. Does a training plan exist for new employees?  Will it be adequate for this program?

8. Is this a union facility?  When was the last contract signed?  When was the last strike?

9. Has the prime invested IR&D funding in products or processes critical to the program?  Subcontractors?

10. Is this a qualified facility?  Will it be in the future?  What are the validation plans?  Who validates the qualification?  When is the next validation?
11. Are tools or test equipment or other government property required for performance on this contract?

12. Is there an incentive and award program that works for continuous process improvements?

DAB Decision at Milestone II:  Development Approval


This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development


During this phase of the program, all of the resources required for the program must be identified, including the production requirements.  If current resources are inadequate or incomplete the contractor must have a viable plan for achieving the level of resources required.  The suitability of the resources that have been identified in the production and manufacturing planning must be validated in this phase, even if an LRIP phase has been planned into the program.  Some of the subjects/questions are as follows:

1. Has the contractor identified:

· Facilities required?

· Personnel required?

· Special tools and test equipment required?

· Capital investments required?

· GFE required?

2. Does the production/manufacturing planning have realistic schedules for availability of resources?

3. Are there requirements for “brick and mortar” facilities?

4. Are personnel on hand?  Is hiring required?  Is there a local pool of personnel from which to hire?

5. Is there an intern program for critical personnel?  A general training program?

6. Is the program dependent on resources from other programs nearing completion?

7. Are the other programs similar in nature?

8. Is planned capacity adequate for required production rate?
9. Has the contractor identified funding for facilities, training, etc.?

10. What productivity enhancement programs does the contractor have?

11. Are there CIM/FCIM facilities or equipment on hand?  Required?  Planned?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


Industrial Resources are best addresses at this milestone by utilizing guidelines established for previous milestones.  This will require a revalidation of the results of prior milestone reviews and an assessment of any new products or processes required for the modification with respect to industrial resources.  In many cases the industrial resources will vary only slightly from those required for the basic program.  Major investments in brick and mortar must be addresses as part of any nonrecurring funding decisions.  New personnel and training issues must be addresses.  Major equipment and process modifications must be addressed.

DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

VI.  
QUALITY ASSURANCE
Prior to Milestone I:  Phase 0 – Concept Exploration Definition


Quality programs now are being thought of as having two different aspects, the classical quality program which has MIL-Q-9858 as its basis, and total quality management (TQM), or some derivative thereof.  While the classical quality program will most likely receive less emphasis in the future, it will never go away.  It involves more than just the testing of manufactured articles to ensure a level of usability.  The emphasis will be shifting more and more toward quality achieved by design, however.  That new emphasis will include the concept of designing the product and the process simultaneously.  The concept of TQM may be contained in programs but referred to by several names.  The point should be an attempt to define the contractor(s) continuous process improvement program.  For our purposes, total quality management is defined to include the concept of concurrent engineering.  Typical questions are as follows:

1. Does the contractor(s) have a quality program?

2. Who heads the quality program?  Is it independent of the engineering/production personnel?

3. What is the contractor(s) history in quality assurance?

4. What contractual requirements are in this phase of the program?

5. Is there calibration procedure in place and working?  How are automatic test stations calibrated?
6. Are classical inspection points being defined in the manufacturing flow plan?

7. Is there a formal continuous process improvement program in place and working?

8. How does the classical quality program integrate with the continuous process improvement program?

9. Does the contractor(s) have a user feedback loop for field failure information?

10. Does the contractor(s) utilize quality function deployment for translation of the specification to manufacturing requirements?

11. What kind of subcontractor/supplier/vendor quality program does the contractor(s) utilize?

12. How does the contractor(s) flow down the quality requirements and to what level?

13. Does the quality organization sit on the configuration control board in this company?

14. What is the Defense Plant Representative Office (DPRO) position relative to the quality of this company’s products?

DAB Decision at Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior to Milestone II: - Demonstration and Validation


The concept of quality implied by the original quality assurance language in most contracts and program documents still pertains to the classical approach of test and inspection for quality.  In today’s environment it is easily argued that quality is much more pervasive and that the concept of testing it into a product or a process is impossible.  Today’s concept is continuous process improvement, quality by design, and design of the product and process simultaneously.  Thos ideas are actually parts of the concepts that are being touted as TQM and Concurrent Engineering (CE).


That is not to say that the classical quality programs based on MIL-Q-9858A are to be discarded.  The activities required by this document are an integral part of quality in a broader sense, for instance, calibration, cost of quality, standardized quality program requirements and etc.  The two can be easily integrated into a more effective program.

Design of a product and a process with quality as a goal is the desired approach.  Doing that requires a major commitment on the part of the company, both management and employees, and dedication to the process by everyone.  Our concern should be that the company recognizes the issues and has or will address them in the program of interest.  It will be necessary to ensure ourselves that the company is not merely giving the issue slip service.  The type of subjects/questions are as follows:

1. Is this a 9858A facility?

2. What is the date of the last quality audit?

3. Is there a government office on site with quality assurance tracking requirements?

4. Have the requirements of 9858A been implemented on other programs successfully?  On this program to date?

5. Does the calibration dates on test equipment indicate a good calibration program?

6. How are automated test station calibrations done?  Can the calibration be validated?

7. Does the production/manufacturing planning clearly indicate the inspection/test stations?  The test procedures?  The test specifications?

8. Does the facility utilize statistical process control (SPC)?  Do they calculate stability and capability of the process information, such as Cp and Cpk?

9. How do they utilize the process information?

10. Are quality representatives active in the design?  Is the influence productive?

11. What is the quality history of the company?

12. Does the company have some type of employee participation program?  Is it effective?

13. What are the scrap and rework percentages for the facility?

14. What are the scrap and rework percentages for the program at this facility?
15. What are the soldering quality indicators at this facility?

16. Does the company have a continuous process improvement program?  How active is the program?  How many people are dedicated to the effort?  Are the dedicated people merely training personnel?

17. Who is the director of quality?  What is his reporting chain in the company?

18. Does the company understand the importance of quality?  The relationship of quality to productivity?  The activities required to improve both?  The chronology of improvements?
DAB Decision at Milestone II:  Development Approval

This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development


This phase of the program represents the final time the government will be able to address the quality programs, or any other factors for that matter, prior to release of the system to production.  Prior to Milestone III the contractor must be able to show that he can consistently deliver a quality product and that his methods of achieving quality are economical.  Typical subjects/questions are as follows:

1. Does the quality organization functional arrangement permit fully independent judgements?

2. Is the contractor’s quality program in accordance with the contract?

3. Is the necessary quality control procedures and quality acceptance criteria established?

4. Is the quality assurance organization a participant in the design?  Configuration control?  Production planning and control?  Testing?
5. Are quality assurance trend and failure analysis provided to the MIS on real-time basis?
6. How is the quality program at the prime relayed to his subcontractors?  Vendors/suppliers?
7. Does the contractor have a continuous improvement program?

8. Does the contractor faithfully track his “cost of quality?”

9. Has the contractor maintained his calibration programs throughout this program?

10. Does the quality organization certify all production processes?  Personnel?

11. Does the quality organization comment on training lesson plans?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment

Quality assurance, like industrial resources, will require a minimum of modification for a major modification.  It should be ascertained if the quality program, classical or innovative, has been applied on the basic program and that it is being applied in the modification effort.

DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

VII.  LOGISTICS
Prior to Milestone I:  Phase 0 – Concept Exploration Definition


The in-depth logistics assessment is under the cognizance of another OSD organization.  For purposes of the producibility/production assessment only those elements of logistics directly linked are of concern.  In this phase of the program the logistics considerations are confined primarily to those elements of the design/manufacturing that indirectly impacts the supportability of the program.  For instance, the design of a product should maximize the use of built-in test equipment (BITE) and diagnostics and minimize the impact of routine maintenance on the system supportability.  The manufacturing planning should include provisions for the production line to absorb the additional requirements for spares and the repair of returned items.  The concern during this phase is that the contractor(s) do their alternative studies with logistics and supportability issues in mind.  Other issues normally linked with the logistics community, such as training, provisioning, reliability growth, maintenance levels, etc., are, at most, in preliminary planning stages.  The questions might be as follows:
1. Do the alternatives allow for addressing maintainability issues?

2. Are the alternatives similar to previous designs?

3. Have lessons learned been compiled for similar systems?

4. How much reliability prediction is done by comparison/how much by derating of components?

5. Are the alternative designs adaptable to component/subsystem breakout?

6. Does the integrated schedule incorporate logistics milestones?

7. Does the contractor(s) routinely address software maintainability?

8. Does the contractor(s) routinely address software reliability?

9. How does the contractor provide for the logistics concerns with subcontracted items?

10. Does the process design for this program consider logistics issues?

DAB Decision at Milestone I:  Concept Demonstration Approval


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


IEQ personnel are interested in logistics from the standpoint of whether the logistics integration and planning might represent one of the program risk factors.  Some logistics oriented data, such as reliability test growth and growth, are indicators of the level of maturity of the system design.  Design for testability and maintainability are also of particular concern because of their impact of cost of supportability.  And finally, we are interested in developing a level of confidence that the production planning and the manufacturing capability are sufficient to ensure that parts reprocurement can be done with minimum perturbation of the production requirements.  Some of the typical subjects/questions are as follows:
1. Does the system design maximize repairability?

2. Does the design incorporate built in test (BIT)?  To what level?

3. What increase in complexity factor results from BIT?  What percentage of electronic real estate is devoted to the functions?

4. What reliability data is available for design?  How is it utilized in the system design?

5. Has any reliability testing begun?

6. Has the logistics planning been integrated into the program planning?

7. Have operational repair levels been determined?  Does the design reflect the repair concepts?  Does the production and manufacturing plan reflect the concepts?

8. Does the production and manufacturing plan reflect the projected spares procurements? 
9. How are subcontractor quality programs implemented?  Supplier quality

10. Does the contractor encourage continuous process improvement?
11. Is quality a member of the configuration control function?

DAB Decision at Milestone II:  Development Approval

This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development


In a PRR (initial or final) the concern with logistics has to do with ensuring that the design is consistent with supportability and that the production capability can absorb the spares requirements without perturbing the production line.  Typical subjects/questions are as follows:
1. Does the production capacity support initial spares procurement?  Maintenance spares procurement?

2. Have high usage parts been identified?

3. Does the technical data package support the spares procurement?

4. Can “break-out” occur if required?

5. Are provisioning documents complete to indicate the spares requirements?

6. Are the acceptance test procedures complete?

7. Have the acceptance test procedures been validated?

8. Has operational support, test and diagnostic support plan requirements been included in the production/manufacturing documentation?

9. Has operational support, test and diagnostic equipment been developed?

10. Are the numbers of test and training systems adequate?

11. Has the reliability test testing been completed, or will it be completed before production release?

DAB Milestone at Milestone III:  Production Approval


This decision leads in to Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


The integrated logistics support for a major modification will be essentially identical to the base program.  It should be determined whether the production capabilities developed for the modification can support the logistics requirement.

DAB Decision at Milestone IV:  Major modification Approval


This decision leads into Phase IV.

VIII.  SOFTWARE ENGINEERING AND MANAGEMENT
Prior to Milestone I:  Phase 0 – Concept Exploration Definition


Software, for purposes of this paper, is defined as including the firmware for any program of concern.  Like several of the functional areas, software is not well developed at this stage of the program.  As a result, it is necessary to look at the generic, company-wide treatment of software first, and then to look at the few program specific issues next.  The kinds of questions might be:

1. Can the contractor(s) define the software/hardware requirements for each alternative?

2. When can the definition be made, if not now?

3. Does the contractor(s) use CASE?

4. Are the automated design elements tied closely together?

5. Does the contractor(s) stress module development and software reuse?
6. Hoe does the contractor(s) verify and validate software?
7. How does the contractor(s) control software configuration?

8. Will ADA be an issue with any or all of the alternatives?

9. What measures of software complexity, success, and completeness are utilized?  For instance, total lines of code for complexity?

10. Will any of the alternatives require high speed data buses?

11. What are the projected memory requirements for the alternatives?

12. Can the design of the alternatives be done with the rule of thumb of “100% over capacity?”

13. Would the design being pursued result in proprietary information?
14. Does the contractor(s) provide firmware encoding in normal mode of operation?

15. Will any of the alternatives being considered result in a large executive software element?

DAB Decision at Milestone I:  Concept Demonstration Approval 


This decision leads into Phase I.

Prior to Milestone II:  Phase I – Demonstration and Validation


The importance of software in assessments is growing at a rapid rate while the IEQ emphasis has stayed essentially the same, or has degenerated to some extent. It is now the intent to integrate the software and hardware assessments more fully.  The evolution of the software design is parallel to the evolution of the hardware and the functional areas for consideration are essentially the same.  The difference lies in the subject/questions that need to be addressed to develop the confidence about maturity of software.  Like the hardware, software subjects/questions are milestone specific.  The Software Capability Evaluation (SCE) process, as defined by the Software Engineering Institute (SEI) and provided as training to all of the IEQ action officers, will be the process to be utilized by the software portion of our assessments.  The key process areas as defined in the SCE methods will form the baseline for the software portion of the assessment and the analysis format should be in accordance with those procedures.  The following is a list of the typical subjects/questions pertinent to this milestone:
1. Does the contractor(s) use CASE?

2. Is the software being developed in modules?

3. How much of the software is “reused” from prior applications?

4. How much of the software is complete?  Been through some sort of verification/validation (V/V)?

5. What is the method utilized for the software V/V?

6. Is there an executive software required?  Who writes it?

7. How many lines of code for the entire program?

8. How many lines of code are subcontracted?

9. Are there special language requirements such as ADA?

10. Does a software configuration control program exist at this contractor’s facility?  Is it functioning on this contract?

11. Are software and hardware configuration control closely aligned?

12. How much firmware is planned in the system?  Does the government own the firmware design?  What is the firmware delivery format?
13. Does the contractor(s) do software modeling during his design phase?

14. Does the contractor(s) have, or have access to, a software assessment model?  How often does he run the model?

15. How are subcontractor/supplier V/V done?

16. Can costs be tracked separately?  Used in a DTUPC?

DAB Decision at Milestone III:  Development Approval


This decision leads into Phase II.

Prior to Milestone III:  Phase II – Engineering and Manufacturing Development

Software exit criteria must e established for the milestones just like the hardware.  A release at Milestone III also releases the software to full production and is the last milestone at which the government can address potential issues before the full production commitment.  IEQ personnel should make use of any contractor of PM analysis that has been done to quantify the software risk of the program.  Operational and manufacturing software must both be addressed.  Typical subjects/questions are as follows:

1. Is there a software:

· Management plan?

· Configuration control plan?

· Maintenance plan?

2. Are the software plans implemented or can they be implemented?

3. Is ADA a requirement for the higher order language?

4. Has the software been developed: in modules?

· From a reusable library?

· Been validated by modules?

· Been validated as a full system or have a full validation planned?
5. Does the contractor(s) utilize a “shop queen” computer system to validate the software?  Does the “shop queen” configuration match the operational version?

6. What is the largest number of lines of code expected?  Completed?  Validated?

7. Does the contractor(s) have a validation procedure for manufacturing software?

8. Is there a requirement for digital data in the technical data package (TDP)?

9. What digital data exchange mechanism is utilized for the government?  Subcontractors and suppliers?

10. What graphics interchange standard is used?  International Graphics Exchange Standard (IGES?)  Product Data Exchange Standard (PDES?)

11. Is the contractor(s) affiliated with PDES Inc.?

12. Are design/engineering/production/manufacturing linked digitally?

13. Is the contractor’s CIM hardware/software compatible with any of his/her subcontractors?  Suppliers?

DAB Decision at Milestone III:  Production Approval


This decision leads into Phase III.

Prior to Milestone IV:  Phase III – Production and Deployment


Software is another of those disciplines that will require an update of all of the information generated in support of previous milestones plus the generation of similar data for any new requirements.  The concern will be that maintenance of existing software has progressed with no major issues and that all changes and/or new software meets all requirements.  The new software should have been developed in accordance with the SCE criteria.

DAB Decision at Milestone IV:  Major Modification Approval


This decision leads into Phase IV.

GENERAL DISCUSSION


From the DoD instruction 5000.2 the following definitions can be paraphrased:


“Values for the Acquisition Program Baseline (APB) parameters reflect the cost and performance characteristics of the system as it is expected to be produced and/or fielded as well as the program schedule.”


“The exit criteria are the specific minimum requirements that must be satisfactorily demonstrated before an effort or program can progress further in the current acquisition phase or transition to the next acquisition phase.”


The APB contains objectives and minimum acceptable requirements, or thresholds, for key cost, schedule, and performance parameters.  Key parameters are those thresholds which, if they are not met, can result in the milestone decision authority (MDA) asking for reevaluation of alternative concepts or design approaches.  Since alternative concepts and design approaches are reviewed at Milestone I and II respectively, that would mean that the MDA may elect to revisit the milestone decision unless there is a compelling reason to change the threshold.  The IEQ technical assessment, done thoroughly and effectively, can be a valuable asset to the MDA in helping him to make the decision about the program thresholds.


The number of key parameters will generally expand as the baseline evolves through each major milestone.  That results from the fact that, as tradeoffs are made during each phase preceding a milestone decision (after the CE/D, DEM/VAL, EMD phases), agreements are reached in more detail on required capabilities and characteristics which support, but do not necessarily completely define, the required system performance.  The APB at each milestone is named by the phase to which it applies, for example, the initial APB at Milestone I is the Concept Baseline.  The emphasis of the APB obviously must change as the program evolves through each phase and the alternatives and their designs become more apparent.  Measures of suitability should be tested as much as possible.  Some demonstration may be done by analysis and simulation.  In either case, these capabilities must be consistent with the required operational effectiveness and suitability/

As subsequent APBs are developed, key additional capabilities and performance characteristics, representing the results of tradeoffs during the previous phase, should be included.  It is the work in one phase that determines, by and large, the thresholds and objective values for the parameters in a particular phase.  These parameters must provide the test points and test data to support analyses and assessments for determining if the system is operationally effective, suitable, and meets the mission need.


Threshold values for operational performance, and occasionally for operational capability scheduled, come from the Operational Requirement Document (ORD), which are designated by the requirements validations authority.  AS was stated, threshold and objective values for the parameters in the APB are determined, by and large, by the result of the work done in the previous phase and refined throughout the program.  Changes in the APB parameters drawn from the ORD may only be changed when the ORD is changed, likewise, a validated ORD change will result in changes in APB parameters.  Performance, schedule and cost considerations may alter the other key parameters.


The APB stated the objectives that become a reference point for measuring and reporting the status of program implementation, and all progress is measured against these objectives.  Performance thresholds in the APB must be demonstrated prior to a commitment to full rate production at Milestone III, unless the particular parameter requires more test data than can reasonably be expected at Milestone III, such as reliability testing.  A growth pattern must be agreed to when the data is not available and that growth must be met.  At earlier milestones, confidence in the ability to achieve the thresholds must be demonstrated based on the results of risk management activities in the preceding phase.

Exit criteria, unlike the APB, are tailored to the phase and are program-specific results to be required in the phase.  Such criteria may be performance related, technology related, or event related.  The APB may have exit criteria established for a performance parameter to some level, is critical to the particular phase of the program.  During a particular phase of the program the exit criteria are program-specific accomplishments which must be satisfied in addition to the minimum required accomplishments for the phase.


Exit criteria constitute an agreement between the milestone decision authority (MDA) and the PM and define the PM’s freedom for action for the next program event or phase.  The exit criteria are intended to benefit both the PM and the MDA.  For the MDA exit criteria offer flexibility to set execution boundaries for each phase in the program and to regulate the amount of oversight to be applied to the program during the key events during the phase without the formality of MDA and staff reviews except at milestone decision points.  Exit criteria are not intended to repeat or usurp the minimum required accomplishments for each phase or the APB objectives and thresholds.

Figure 5 is a typical defense industry manufacturing flow chart.  A chart similar to this that is specific to the current contractor of interest is helpful in laying out a review plan.  Questions for an assessment can be tailored to fit such a plan more effectively.  Outgoing nodes will usually be the point for interrogation of a process.  A document like this will be available as standard documentation from the contractor.


Note that there are either repeat or similar questions in different functional areas.  This is true because there are subjects which have significant bearing in more than one functional area.  For instance, configuration management and control may have impacts in practically all functional areas.  This repetitive process can also provide a way in which functional area representatives can calibrate responses received in the one-on-one meeting during the assessments.


There is also a repeat of a number of questions (or at least similar) from milestone to milestone.  This occurs because of the evolutionary nature of many of the subjects.  They are actually repeated in this document so that each milestone functional area description can stand alone if the novice reader wanted to begin at a later milestone in his learning process.  The emphasis shifts from milestone to milestone.  For instance, at Milestone I a discussion on quality might center around the planned quality activities where, at Milestone III, a discussion might center around calibration of a test device.

For purposes of these analyses and assessments the terms “issues” and “concerns” will be utilized.  An issue is defined as some program shortcoming or oversight tat will impact cost, schedule, and/or performance independent of the action taken by the program authorities.  A concern is a program condition that might impact cost, schedule, or performance if some immediate overt action is not taken by program authorities.  A concern is a program condition that can be resolved with some concentrated attention without impacting cost, schedule, and/or performance.  Within that framework the risk should be classified as none, low, medium or high.  No risk is an obvious condition.  The other levels of risk must be quantified for the program of interest.  Part of that quantification is the definition


Familiarity with a core set of documents, “specifications” and “Standards,” is imperative.  A comprehensive list of those is beyond the scope of this manual but a few of those pertinent to most contractors are:

Directives

4245.6


Defense Production Management

5000.1


Major and Non-major Defense Acquisition Programs

5000.28

Design to Cost

Instructions

4155.1


Quality Program

5000.2


Defense Acquisition Management Policies and Procedures

Manuals/Handbooks

4245.7M

Transition from Development to Production

5000.2M

Defense Acquisition Management Documentation and Reports

HDBK-727

Design Guidance for Producibility

Standards and Other

MIL-STD-100C
Engineering Drawings

MIL-STD-840
Configuration Control-Engineering Changes, Deviations and Waivers

MIL-STD-499

Systems and Engineering

MIL-STD-810

Environmental Test Methods and Engineering Guidelines

MIL-ST-881

Work Breakdown Structure for Defense Material Items

MIL-STD-1521
Technical Reviews and Audits for Systems, Equipments and Computer Software

MIL-STD-2167
Defense System Software Development

MIL-STD-2168
Software Quality Program

MIL-Q-9858
Quality Assurance

MIL-D-1000
Engineering Drawings and Associated Lists

A comprehensive list of documents should be developed by each individual kept current depending on the individual’s program cognizance.

