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FOREWORD



This Critical Process Assessment Tool (CPAT) is intended for application during the development of a solicitation, contract award and management of the acquisition through the end of the program. As a guide, it specifically addresses the Human Factors Engineering critical process, but should be used in conjunction with other  CPATs when working in an Integrated Product Team (IPT) environment. Just as the human factors engineering function must interact with other disciplines within the IPT, this CPAT fits within a framework of other CPATs. The figure below provides a depiction of the interrelationship of the CPAT structure.

� EMBED PowerPoint.Slide.4  ���



CPAT ARCHITECTURE



The Overview CPAT provides a description of the tool's format, guidance on its usage, and a overview of the acquisition process, so it should be consulted by the first time reader. The Program Management, Systems Engineering and Risk Management CPATs are the overarching CPATs for the IPT process and contain specific acquisition process information, integrating the processes of the other CPATs. In order to reduce redundancy, the reader will find that they are referred to throughout the other CPATs. 



The remaining CPATs address specific functions that input to the IPT process. While the focus is on individual functions, many interface with one another and therefore contain references to each other. �Critical Process Assessment Tool (CPAT)



Human Factors Engineering



Section 1.  Introduction



The Critical Process Assessment Tools (CPATs) are intended as aids for project officers and project engineers in preparing (1) Requests for Proposals (RFPs), (2) developing source selection standards, (3) performing technical evaluations and fact-finding, and (4) participating in or reviewing contract execution after contract award. The CPATs are applicable to processes that, because of risk, are critical to contract execution. Indeed ... Human Factors Engineering is a critical process for most  systems/item development, modification, or even off-the-shelf acquisition ... since human interface requirements must be determined and verified.

� TC “1.  Introduction” \l1�



1.1  Description of the Human Factors Engineering Critical Process

� TC “1.1  Description of the Human Factors Engineering Critical Process” \l2�

	The capabilities and limitations of the system operators and maintainers always place constraints on systems that must be considered during the development process. A comprehensive management and technical strategy for human systems integration must be initiated early in the acquisition process to ensure that human performance, safety, manpower, personnel and training issues be considered throughout the system design and development process. The objective of the human factors engineering critical process is to establish acceptable compatibility between the system and the people who operate, maintain, and support it. To insure system objectives are met and personnel safety is considered, human factors engineering must be integrated into all phases of systems engineering: design,  manufacture, test, and support.



	Human System Integration (HSI) is the systematic use of knowledge to achieve compatibility in the design of interactive systems of people, machines, and environments to ensure their effectiveness, safety, and ease of performance. The term covers all biomedical and psychosocial considerations. It includes, but is not limited to, principles and applications in the areas of human factors engineering, personnel selection, training, life support, job performance aids, and human performance evaluation.  Human factors engineering requirements are established to develop effective human-machine interfaces, and minimize or eliminate system characteristics that require extensive cognitive, physical, or sensory skills; require excessive training or workload for intensive tasks; or result in frequent or critical errors or safety/health hazards. Table 1 identifies factors that are frequently considered during design development.  The capabilities and limitations of the operator, maintainer, trainer, and other support personnel must be identified prior to program initiation and refined during the development process.�

HUMAN FACTORS�HUMAN CHARACTERISTICS��Anthropometric Factors�Human Physical Dimensions, Body Posture, Repetitive Motion, Physical Interface��Sensory Factors�Hearing, Vision, Touch, Balance��Cognitive Factors�Mental Ability, Skills, Decision Making, Training Requirements��Psychological Factors�Human Needs, Attitudes, Expectations, Motivations��Physiological Factors�Human Reactions to Environments, Strength (lifts, grip, carrying, etc.), Endurance��Table 1.   Common Human Characteristics Associated With Human Factors

1.1.1  Summary of the Human Factors Process During Each Phase

� TC “1.2  Summary of the Human Factors Process During Each Phase” \l3�

Human factors engineering is a process critical to most acquisition programs. The human factors critical process begins as an integral part of the systems engineering requirements identification and requirements analyses during the Concept Exploration and Definition phase of development. The iterative application of the system engineering requirements process includes the establishment of human interface requirements that can be satisfied feasibly and affordably and the capture of those requirements into a functional baseline, that is, in an approved system specification or other requirements document. These human factors considerations will eventually result in optimizing the design for the human element and determining the personnel and training requirements for logistic support. 

Early in the system (and associated software) development, a number of design activities are taking place that are necessary to achieve human factors objectives. These activities include functional analyses, operator and maintenance task analyses (to determine skill type and level requirements), error analyses, safety analyses, operational concept development, etc.. In subsequent development phases (Program Definition and Risk Reduction (PDRR), and Engineering and Manufacturing Development), iterative trade off analyses and functional requirements allocations affecting the human element continue at increasingly detailed levels. Design solutions are determined and then verified through testing and demonstrations.   Reports, plans, and program decisions made by the development communities outside the acquisition infrastructure (e.g., manning documents and personnel occupational specialty decisions) must reflect and, to every extent possible, be reflected in program design decisions, trade-offs, risk assessments, and test results.

	For nearly 25 years, DoD Directive 5000.1 and Instruction 5000.2 have been centerpieces of defense acquisition policies and procedures.  In March of 1996 new 5000.1 and 5000.2 were published with the intent of defining an acquisition environment that makes DoD a smart and responsive buyer of goods and services that meet war-fighter needs at the best dollar value over the life of the product.  



DoDI 5000.2R paragraph 4.3.8 (March 1996) addresses Human Systems Integration (HSI).  Specifically it states:



“A comprehensive management and technical strategy for human systems integration shall be initiated early in the acquisition process to ensure that:  human performance; the burden the design imposes on manpower, personnel, and training (MPT); and safety and health aspects are considered throughout the system design and development processes.

Human factors engineering requirements shall be established to develop effective human-machine interfaces, and minimize or eliminate system characteristics that require extensive cognitive, physical, or sensory skills; require excessive training or workload for intensive tasks; or result in frequent or critical errors or safety/health hazards.  The capabilities identified prior to program initiation (usually Milestone I), and refined during the development process.  Human-machine interfaces shall comply with the mandatory guidelines for all C4I systems, automated information systems, and weapons systems that must interface with C4I systems of automated information systems, as defined in the TAFIM.  



Reports, plans, and program decisions made by the HSI communities outside the acquisition infrastructure (e.g., manning documents and personnel occupational specialty decisions) must reflect and, to every extent possible, be reflected in program design decisions, trade-offs, risk assessments, and test results.”



DoD Directive 5000.2 mentions the Department of Defense Technical Architecture Framework for Information Management (TAFIM). The TAFIM is intended to guide the development of information system architectures that satisfy requirements across missions, functional areas, and functional activities with the goal of expanding the opportunities for interoperability and enhancing our capability to manage information resources. The TAFIM is mandatory for use in DoD and in addition to being cited in DoD Directive 5000.2 its use has been affirmed by memorandums from Under Secretary of Defense Emmett Page in June of 1994 and March of 1995. Volume 8 of the TAFIM is titled DoD Human Computer Interface (HCI) Style Guide and provides a common framework for HCI design and implementation.



1.1.2  Contribution to Mission Success

� TC “1.1.2  Contribution to Mission Success” \l3�

Human Factors engineering is an integral part of the systems engineering process. In order to assure mission success, all factors that affect the system performance and readiness must be considered. In fact, people are a significant part of the operational system in every case. We can only guarantee results when we are able to  predict how the hardware, software, and  human elements are going to perform. We can readily expect consistent performance of equipment. People, on the other hand, process information and communicate differently, derive decisions in a variety of ways, and carry out tasks in a less constrained manner. Therefore, the design must facilitate the human interface such that human error potential is minimized or eliminated, tasks are simple to understand and can be readily accomplished, and the impact of decisions is clear. 

	Human Factors engineering should  identify and be familiar with the functions and tasks to be performed by the system and the operational environment. This allows development of an understanding of the overall system dynamics and the development of a valid operations concept.  This should be followed by a complete analysis of the capabilities and limitations of system users.  A task trade-off analysis is recommended to establish an understanding of which tasks are best performed by the human and which are best performed by the hardware and software.  In addition, this understanding provides the groundwork for task and interface design to ensure that the user can successfully perform the required tasks.  Finally, apply a consistent set of rules for designing the interface.  The design should meet specific user requirements and provide the functionality to meet those requirements.

As stated in the Systems Engineering CPAT, “Unless a disciplined, comprehensive system engineering process is applied, the requirements adopted for a program may not be consistent with the budget and schedule constraints, may not be complete, or may not be fully or correctly allocated or traceable to the individual system elements.  Requirements that are inconsistent with the budget or schedule constraints will eventually lead to disruptive program restructuring that delays and increases the cost of the meeting the requirements finally adopted.”

From our discussion, it is obvious that human factors overlaps with the reliability critical process to achieve the required level of reliability of personnel and equipment combinations. This is also the case with maintainability.  Operational readiness at an acceptable cost can only be optimized by considering the personnel who will be maintaining and servicing the equipment. Maintenance functions are defined through the systems engineering functional analyses. These functions are further allocated between the maintainers and the equipment. The capabilities and limitations of the maintainers must be understood and utilized an efficient manner. Our goals during this process should be to minimize the skill level requirements, personnel count, and maximize ease, economy, and accuracy of the maintenance actions.

Personnel safety is also of paramount consideration during the design development phases. That is, the safety of the fabricators, assemblers, testers, maintainers, and operators must be assessed, hazardous items identified and either eliminated in the design or mitigated by including appropriate instruction in the work, test, maintenance, or operation procedures. Human Factors engineering considers the body of knowledge which places limitations on acceptable ranges of acoustic noises, vibration, shock, impact forces; applies adequate protection from thermal, toxicological, radiological, electrical (and other) hazards; and administers other factors that may affect personnel safety. 

In summary, all DoD systems and equipment must be designed to provide work environments which foster effective procedures, work patterns and personnel safety. We must minimize factors which degrade human performance or increase error. We need to assure that operator capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication. Designs must minimize personnel and training requirements within the limits of schedule, cost, and performance trade-offs. Human factors considerations apply in each instance of human interface with the hardware and software. Without ample considerations we are potentially inducing opportunities for mission failures due to human error, needlessly compromising safety of personnel, and driving up operational costs with requirements exceeding human capabilities.



1.1.3  Relationship to other technical tasks

� TC “1.1.3  Relationship to other technical tasks” \l3�

Human factors engineering is an integral part of the systems engineering process and closely allied with the disciplines of reliability, maintainability, safety, environmental, productivity, test, and electromagnetic compatibility. The human factors critical process begins in the first phase of the systems engineering process, with requirements identification and analyses.  As system functions are identified, they are evaluated to determine whether they are performed manually (with humans) or automatically (with equipment) or possibly both. 



	During the Concept Exploration and Definition, Program Definition and Risk Reduction, and Engineering and Manufacturing phases of system development, human factors engineers employ analytical techniques (as part of the system design functional analysis) to define and refine human factors requirements to ensure that optimal interfaces exist between humans and the system elements. The human factors engineers team with reliability engineers and designers to perform failure analyses aimed at determining and evaluating potential personnel and equipment related failure modes. Human factors engineers also join with the maintainability specialists, logisticians, safety  specialists and others in translating the results of the failure analyses into improved  human-system interface designs.  Human factors engineering analyses are part of an iterative processes of evaluation, design change, and reevaluation that continues throughout the systems development process. As mentioned earlier, DoD Instruction Policy (DODI 5000.2) establishes policy for integrating human factors, manpower, personnel, training, and safety and health experts into a coherent system engineering effort that improves total systems performance and reduces costs.  



	Table 2 identifies the human factors analyses -- including manpower, personnel, training, and safety /health hazards  -- that should be performed as part of the human engineering critical process. The analytical techniques that human factors engineers may use include operational sequence evaluations, timeline and task analyses, and error analyses. Each analysis should be used at the earliest opportunity in order to influence the selection of design alternatives when they can be implemented at the least cost.



	Operational sequence evaluations describe the flow of information and processes from mission initiation through mission completion. The results of these evaluations are then used to determine how decision-action sequences should be supported by the human-system interfaces. Task analysis  involves the study of task and activity flows and human characteristics that may be anticipated in a particular task. Task analysis is used to detect design risks associated with human capabilities, such as skill levels and skill types. Task analysis also provides data for man-machine trade-off studies.  The results of a task analysis allow the system designer to make informed decisions about the optimal mix of automation and manual tasking. Error analysis is used to identify possible system failure modes. Error analysis is often conducted as part of  human-machine trade-off studies to reveal and reduce (or eliminate) human error during operation and maintenance of the system. The error analysis results eventually are integrated into reliability failure analyses to determine the system level effects of any failures.



	Tests and demonstrations are often necessary to identify mission critical operations and maintenance tasks, validate the results of the human factors related analyses, and verify that human



Human Systems Integration��Human Factors Engineering�Manpower�Personnel�Training�Safety and Health Hazards��Physical and Mental Capabilities & limitations



Anthropometric & Biomedical Criteria



Man-Machine Interface



Mission, Function, & Human Requirements Analysis



Skill, Knowledge, & Aptitudes



Performance Assessments�Wartime Requirements



Deployment Considerations



Force Structure



Operating Strength



Manning Concepts�Personnel Classification & Selection



Demographics



Accession Rates



Attrition Rates



Retention Rates



Promotion Rates



Training Flow�Training Concepts & Strategy



Task Analysis Methods



Media & Equipment



Simulation



OP TEMPO�



Training System Evaluation



Training Development Plan�System Safety/ Health Hazards Plan



Human Error Analyses



System Reliability Analyses



Lessons Learned



Environmental Considerations



Protective Equipment��Table 2.  Human Systems Integration



factors design requirements have been met. These tests and demonstrations are used to identify mission critical operations and maintenance tasks.  Therefore, they should be completed at the earliest time possible in the design development process.



Tests and demonstrations of mission critical tasks can be accomplished through the use of an iterative design process whereby design engineers can study the implications of a succession of proposed designs by evaluating operator performance on prototypes of the system.  Operator/maintainer interfaces should be prototyped to develop or improve display/software and hardware interfaces, to achieve a design that results in the required effectiveness of human performance during system operation and maintenance, and to develop a design that makes economical demands upon personnel resources, skills, training and costs.  This prototype is then used to make inferences about the design of the interface as well as the underlying system functionality.  A rapid prototyping development effort should be used to encourage iterative design where many ideas can be tried, tested, and then easily changed and tested again.  The prototype should be used early in the system design process and should allow quick and easy changes to the interface concept being developed.  Any system which can adequately represent proposed interfaces as they would appear in the operational environment may be considered for use as a prototyping tool.  The prototyping activity should determine and develop the critical areas of interface functionality while supporting the following criteria:



Represent the overall interaction style

Demonstrate overall user interface definition and structure

Represent critical aspects of the user interface

Sufficiently represent user interface design in order to verify conformance to requirements and to detect severe problems.





1.2  Structure of the HFE CPAT

� TC “1.2  Structure of the HFE CPAT” \l2�

	The Critical Process Assessment Tool (CPAT) concept was developed to help SMC System Program Office (SPO) personnel in understanding the functional processes critical to the performance of a program throughout each phase of the acquisition. The CPATs help focus on the critical processes that must be performed within each acquisition phase to ensure that the space system delivered to the government will meet all mission and supportability requirements. 



	It is the intent of this document to assist the project officer in pre-contract activities such as preparing request for proposal objectives and source selection criteria as well as post-award surveillance of the events in the Integrated Master Plan (IMP). The Human Factors CPAT is written such that the reader will be able to go to the level of detail needed to gain an understanding of the subject at hand and apply the information for whatever purpose necessary. 



	The general structure of this CPAT follows the logic flow shown in figure 1.3.  As an example, the "Critical Process Objectives (Section 2.2)" is arranged under the major headings of: "Human Factors Management (FA 16.1.0)", "Human Factors Engineering (FA 16.2.0)" and "Human Factors Operations (FA 16.3.0)" respectively. The individual objectives then address each of the sub-elements: "Human Factors Responsibility (CCA 16.1.1.1)", "Integration/Liaison (CCA 9.1.1.2)" and so on. Likewise, Section 3.0, "Detailed CPAT Criteria and Questions" follows the same format, with relevant factors/criteria and questions listed for each of the 16.X.X.X sub elements.  The reader may use the following figure as an index to find the required critical process and the level of detail required for the task at hand. 



� EMBED PowerPoint.Slide.4  ���





1.2.1  How to Use the CPAT



	This CPAT provides support for human factors engineering.  Other CPATs provide support in program management, logistics, systems engineering, risk management, and so on.  To use the CPATs, you should first review the separate CPAT Overview, the Program Management CPAT, and then the CPAT(s) in your area(s) of responsibility.  You should then merge the data from each CPAT in forming either your inputs to a RFP or the source selection standards or to frame questions to consider during either Tech Eval/Fact-finding or contract execution.  To prepare the proposal preparation instructions in Section L of the RFP, you (or your SPO or SPO cadre) should start with the Program Management CPAT and then merge in the instructions developed using this CPAT (and perhaps others).



 � TC “1.2.1  How to Use the CPAT” \l3�



The following table is a road map to this CPAT.

If you want support in the following:�Then do the following:��An overview of the human factors engineering critical process.�Read Sections 1.1 while referring to the Concepts & Terms in Appendix A for unfamiliar terms.  Then refer to the Applicable Documents listed in Appendix B.��Determine if human factors engineering is a critical process for an up-coming contract.�Human factors engineering  is a critical process for all systems/item development, modification, or off-the-shelf acquisition since human factors requirements must be determined and verified.��Prepare the human factors engineering inputs for an RFP.�Review Section 1 for background.

To develop the Requirements Document, apply Section 2.1.  

To develop human factors engineering objectives for incorporation into the overall RFP Statement of Objectives (SOO), tailor the objectives in subsection of 2.2 for the program phase you’re preparing for.  

To define data deliverables that are pertinent to human factors engineering and are to be required by the RFP, apply Section 2.3.  

To develop Proposal Preparation Instructions (PPI) pertinent to human factors engineering that will be merged with the starting point developed using the Program Management CPAT, apply Section 2.4.  

To prepare human factors engineering inputs for a Glossary for incorporation as attachments to RFP Section J, see Appendix A.  

To develop source selection criteria pertinent to human factors engineering for incorporating into the RFP Section M, apply the subsection of Section 2.4.5 and 2.4.6 for the program phase for which you’re preparing.��Prepare human factors engineering inputs to the source selection standards.�Tailor the standards in the subsection of Section 2.4.6 for the program phase for which you’re preparing.  ��Prepare for a non-competitive Technical Evaluation (Tech Eval) and Fact-Finding.�Apply the questions in the subsection of Section 3.1 as they apply to the program phase for which you’re preparing.  ��Maintain insight into the contractor’s progress in human factors engineering after contract award.�Apply the questions in the subsection of Section 3.1 as they apply to your program phase.  ��



1.2.2  Concepts and Definitions � TC “1.2.2  Concepts and Definitions” \l3�    See Appendix A



1.2.3  Applicable Documents � TC “1.2.3  Applicable Documents” \l3�    See Appendix B



1.2.4  Additional Support � TC “1.2.4  Additional Support” \l3�  Additional support for Human Factors engineering is available from SMC/AX at (310)363-1974 or DSN (833-1974)..





�Section 2.  RFP Support



	The previous section provided an introduction to the human factors engineering process for defense acquisition programs as a prelude to providing specific support to project officers and project engineers in preparing critical process objectives and Requests for Proposal (RFP) requirements.





2.1  System Performance Specification or Other Requirements Document  

� TC “2.1  System Performance Specification or Other Requirements Document ” \l2�

The requirements that the system hardware and/or software are to meet are defined by the government in the contract in a system functional or performance specification or other requirements document such as a Functional, System, or Technical Requirements Document (FRD, SRD, or TRD).  The requirements document is developed by the government or the prime contractor(s) using the system engineering process.  The resulting document can be formatted following Data Item Description (DID) DI-IPSC-81431, System/Subsystem Specification (SSS), or the prime contractor(s) may be required to draft it in accordance with the Contract Data Requirements List (CDRL) using the DID tailored to the procurement.

The requirements document for most programs should capture and integrate human factors engineering, manpower, personnel, training, health hazards, and safety requirements among others. (The Systems Engineering CPAT Section 2.1 further  describes  operational requirements, the threat environment in which the system will have to operate, interface and other constraints based on the planned storage, deployment, operational, environment, and DoD, Air Force, and SMC policy.)  Of course, system requirements are derived from a combination of the operational requirements and program goals.



The following is an excerpt from the Evolved Expendable Launch Vehicle (EELV) program government developed System Performance Document. 



REFERENCE:   Section 3.0   SYSTEM REQUIREMENTS



‘Human Performance/Human Engineering.  Human performance considerations and human engineering approaches shall be incorporated in the design of all EELV processes and new equipment, and in the modification of existing equipment for EELV. Emphasis shall be placed on designs which minimize the potential for human errors which would result in schedule delays, mission aborts, or flight failures. Human engineering design approaches shall also focus on facilitating rapid processing timelines and system maintainability.’



Avoid conflicting requirements. Requirements stated under human factors engineering and other areas such as reliability and maintainability often overlap. All requirements must consistently agree. 



Section 4.0 of the requirements document will identify the Quality Assurance Provisions. As part of the “Provisions”, the document identifies the approaches to item/system qualification and requirements (stated under Section 3.0) verification. For human factors engineering, the verification methods of analyses, tests, and demonstrations, (See Section 1.3 of this CPAT) would be identified as they apply.





2.2  Critical Process Objectives for the inclusion in the Statement of Objectives (SOO)

� TC “2.2  Critical Process Objectives for the inclusion in the Statement of Objectives (SOO)” \l2�

Before the start of MIL-Specs and Standards reform, the work requirements for human factors were usually described in a Statement of Work (SOW) task that required compliance with MIL-STD-1472, Human Engineering Design Criteria for Military Systems, Equipment, and Facilities, Engineering Management and other human factors engineering related standards.  An example statement of work follows:

‘The contractor shall plan and implement a Human Factors Program to insure the satisfaction of system objectives and personnel safety of the operator and maintainer.  The contractor shall perform user and machine analyses and trade studies to include trade-offs among the hardware, software, skill levels, safety, training, personnel, and life cycle costs; ensure manpower, personnel training and logistics support information is derived from early human engineering analyses; and verify through test and evaluation that trained personnel can safely and effectively operate, maintain and control the system in its intended operational environment.’

Now, the policy is for the RFP to include Statement of Objectives (SOO).  In response, the contractor prepares a SOW and an Integrated Master Plan (IMP) or possibly a SOW and IMP combined.  In the SOW, the contractor commits to  achieving the objectives.  The objectives will vary from program to program and phase to phase.  For acquisition programs which human factors engineering is assessed to apply, the following objectives may be tailored to the specific overall objectives and risks for the contract. The objectives identified in the CPATs of systems engineering, reliability, risk management, logistics support, and others also apply. In fact, you may choose to identify the human factors objectives as a subset of the system engineering, risk management, etc. objectives.



2.2.1  Objectives for Concept Exploration and Definition (Phase 0)

� TC “2.2.1  Objectives for Concept Exploration and Definition (Phase 0)” \l3�

Objective 1.  Plan and implement a human factors engineering program to insure the satisfaction of system objectives and safety of the operator, maintainer, and support personnel.

1.1  Integrate human systems integration considerations into the system engineering approach to the simultaneous design of the product and its manufacturing, test, and support processes to insure system objectives are met and personnel safety is considered.

1.2  Implement human factors engineering as an integral part of the systems engineering process and closely align with the other disciplines of reliability, maintainability, safety, environmental, producibility, test, and electromagnetic compatibility.



Objective 2.  Identify and eliminate program risks associated with critical human factors that have a significant impact on readiness, life-cycle costs, schedule, performance, or safety.



Objective 3.  Ensure manpower, personnel, training, and logistics support information is derived as soon as feasible so that human factors engineering principles and solutions can be applied in a cost effective and timely manner to the design effort.





2.2.2  Objectives for PDRR (Phase I)

� TC “2.2.2  Objectives for DEM/VAL (Phase I)” \l32�

Objective 1.  Plan and implement a human factors engineering program to insure the satisfaction of system objectives and personnel safety of the operator and maintainer.

1.1  To insure system objectives are met and personnel safety is considered integrate human interface considerations into the system engineering approach as part of the simultaneous design of the product and its manufacturing, test, and support processes.

1.2  Implement human factors engineering as an integral part of the systems engineering process and closely align with the other disciplines of reliability, maintainability, safety, environmental, producibility, test, and electromagnetic compatibility.



Objective 2.  Identify and eliminate program risks associated with critical human factors that have a significant impact on readiness, life-cycle costs, schedule, performance, or safety.



Objective 3.  Ensure manpower, personnel, training, and logistics support information is derived as soon as feasible so that human factors engineering principles and solutions can be applied in a cost effective and timely manner to the design effort.





2.2.3  Objectives for EMD (Phase II)

� TC “2.2.3  Objectives for EMD (Phase II)” \l3�

Objective 1.  Plan and implement a human factors engineering program to insure the satisfaction of system objectives and personnel safety of the operator and maintainer.

1.1  To insure system objectives are met and personnel safety is considered integrate human interface considerations into the system engineering approach as part of the simultaneous design of the product and its manufacturing, test, and support processes.

1.2  Implement human factors engineering as an integral part of the systems engineering process and closely align with the other disciplines of reliability, maintainability, safety, environmental, producibility, test, and electromagnetic compatibility.

1.3  Establish, as part of the iterative application of the system engineering requirements process, human interface requirements that can be satisfied feasibly and affordably and capture those requirements into a functional baseline, that is, in an approved system specification or other requirements document.



Objective 2.  Identify and eliminate program risks associated with critical human factors that have a significant impact on readiness, life-cycle costs, schedule, performance, or safety.

2.1  Verify that operator and maintainer capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication.

2.2  Establish acceptable compatibility between the people that operate, maintain, and support the system and the physical and functional design features of the system.

2.3  The system design should facilitate the human interface such that human error potential is minimized or eliminated, tasks are simple to understand and can be readily accomplished, and the impact of decisions is clear.



Objective 3.  Ensure manpower, personnel, training, and logistics support information is derived as soon as feasible so that human factors engineering principles and solutions can be applied in a cost effective and timely manner to the design effort.

3. 1  Integrate human factors engineering with manpower, personnel, training, safety, and health hazards into the design effort to improve total systems performance and reduce costs.

3.2  Employ analytical techniques (as part of the system design functional analysis) to define and refine human factors requirements to ensure that optimal interfaces exist between humans and the system elements. These activities include functional analysis, operator and maintenance tasks analyses to determine skill type and level requirements, error analyses, safety analyses, etc..

3.3  Understand and utilize the capabilities and limitations of the maintainers in an efficient manner to minimize the skill level requirements, personnel count, and maximize ease, economy, and accuracy of the maintenance  actions.

3.4  Optimize the design for the human element and determine the personnel and training requirements for logistic support. 



Objective 4.  Verify through test and evaluation that trained personnel can safely and effectively operate, maintain and control the system in its intended operational environment.

4.1 Through tests and demonstrations, identify mission critical operations and maintenance tasks, validate the results of the human factors related analyses, and verify that human factors design requirements have been met. Accomplish those tests and demonstrations needed to identify mission critical operations and maintenance tasks at earliest opportunity.

4.2  Verify design solutions through testing and demonstrations. 

4.3  Verify that operator capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication. 





2.2.4  Objectives for Production, Fielding/Deployment and Operational Support (Phase III)

� TC “2.2.4  Objectives for Production (Phase III)” \l3�

Objective 1.  Plan and implement a human factors engineering program to insure the satisfaction of system objectives and personnel safety of the operator and maintainer.

1.1  To insure system objectives are met and personnel safety is considered integrate human interface considerations into the system engineering approach as part of the simultaneous design of the product and its manufacturing, test, and support processes.

1.2  Implement human factors engineering as an integral part of the systems engineering process and closely align with the other disciplines of reliability, maintainability, safety, environmental, producibility, test, and electromagnetic compatibility.

1.3  Establish, as part of the iterative application of the system engineering requirements process, human interface requirements that can be satisfied feasibly and affordably and capture those requirements into the established functional baseline, that is, in an approved system or item specification or other requirements document.



Objective 2.  Identify and eliminate program risks associated with changes impacting critical human factors that have a significant impact on readiness, life-cycle costs, schedule, performance, or safety.

2.1  Verify that operator and maintainer capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication.

2.2  Establish acceptable compatibility between the people that operate, maintain, and support the system and the physical and functional design features of the system.

2.3  Facilitate, in the modified design, the human interface such that human error potential is minimized or eliminated, tasks are simple to understand and can be readily accomplished, and the impact of decisions is clear.



Objective 3.  Ensure manpower, personnel, training, and logistics support information is derived from the applicable human engineering analyses such that human factors engineering can be applied to influence the any redesign effort.

3. 1  Integrate human factors engineering with manpower, personnel, training, safety, and health hazards into the design effort to improve total systems performance and reduce costs.

3.2  Employ analytical techniques (as part of the system design functional analysis) to define and refine human factors requirements to ensure that optimal interfaces exist between humans and the system elements. These activities include functional analysis, operator and maintenance tasks analyses to determine skill type and level requirements, error analyses, safety analyses, etc..

3.3  Understand and utilize the capabilities and limitations of the operators and maintainers in an efficient manner to minimize the skill level requirements, personnel count, and maximize ease, economy, and accuracy of the maintenance actions.

3.4  Optimize the design for the human element and determine the personnel and training requirements for logistic support. 

3.4.2  Optimize operational readiness at an acceptable cost considering the personnel who will be maintaining and servicing the equipment.

3.4.1  Define maintenance functions through the systems engineering functional analyses. Allocate these functions between the maintainers and the equipment.

3.4.3  Minimize personnel and training requirements within the limits of schedule, cost, and performance trade-offs. 



Objective 4.  Verify as necessary through test and evaluation, that trained personnel can safely and effectively operate, maintain and control the system in its intended operational environment.

4.1 Through tests and demonstrations, identify mission critical operations and maintenance tasks, validate the results of the human factors related analyses, and verify that human factors design requirements have been met.

4.2  Verify redesign solutions through testing and demonstrations. 

4.3  Verify that operator capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication. 







2.3  Deliverables  



� TC “2.3  Deliverables” \l2�

2.3.1  CDRLs and the Data Accession List  

� TC “2.3.1  CDRLs and the Data Accession List” \l3�

Data requirements are specified in the Contract Data Requirements List (CDRL) which is an annex to the RFP and usually an Exhibit or Attachment to the Statement of Work (SOW) or other tasking document in the contract.  Prior to acquisition reform the detailed requirements for each data item were specified on a DD Form 1423 (or DD Form 1423-1 which can be computer generated).  The contents and format were specified in block 4 of the DD 1423 which usually contained a Data Item Description (DID).  The DID can serve as a guide to creating a specific data requirements in current procurements.

	Current policy is to minimize the number of formal data items required by the contract to those directly required by policy or essential because of program risk.  For each data item that is required, it is recommended that the generic requirements usually found in the DID be tailored to the specific requirements, objectives, and risks of the contract.  The tailoring is usually specified in Block 16 on the DD Form 1423.  In particular, unless otherwise required by law or regulation, it is recommended that the format be tailored to specify that contractor format is acceptable.



	The Program Office may decide that CDRL submittals of human factors documentation are not necessary. However, the need for evaluating contractor documentation to determine contractor capability or status may still exist. In most cases, contractor data accession lists will include such documents as human factors engineering program plans, test plans and procedures, and analyses reports.





2.4  RFP Requirements (Instructions to Offerors & Evaluation Criteria)

� TC “2.4  RFP Requirements (Instructions to Offerors & Evaluation Criteria)” \l2�

	The instructions to the offeror will probably request development of the WBS, Statement of Work, Integrated Master Plan, Integrated Master Schedule using the specified performance/requirements documents and the SOOs.





2.4.1  The Technical and/or Management Proposal or Presentation, to the Extent Required by the RFP

� TC “2.4.1  The Technical and/or Management Proposal or Presentation Required by the RFP” \l3�

	Recommend use of the language provided in the System Engineering CPAT paragraph 2.4,





2.4.2  The Statement Of Work (SOW)  

� TC “2.4.2  The Statement of Work (SOW)” \l3�

	Describe the scope of work necessary to meet the human factors engineering objectives described in the SOO and satisfy the requirements document.	List compliance and reference documents and specify the extent applicable.

	Define or reference data items to be prepared and/or delivered as part of this effort.





2.4.3  The Integrated Master Plan (IMP)

� TC “2.4.3  The Integrated Master Plan” \l3�

	Recommended instructions are provided below  for developing the IMP and the IMP narrative for SMC programs. If your program does not seem to fit the typical scenarios presented in this CPAT section,  you may find additional help from the SMC staff human factors OPR in SMC/SD.



NOTE:  The specific aspects requiring narrative discussion are considered important human factors aspects for the particular acquisition.  These important aspects will change depending on product type and program phase (e.g., concept versus EMD phases). The overall human factors effort will be reflected and evaluated in the context of the overall events, accomplishments/accomplishment criteria, resources planned, and schedules.  Both the important human factors aspects and overall human factors processes will usually be used to form an evaluation of whether or not  the offeror has a sound approach with acceptable proposal risk.



The following language, in italics, may prove useful in asking for information on the more important aspects of a human factors process in addition to the overall human factors methodology:





2.4.3.1  Recommended IMP Instructions for Concept Exploration and Definition� TC “2.4.3.1  Recommended IMP Instructions for Concept Exploration and Definition” \l4�



	Define the processes to be applied for accomplishing the human factors objective(s) listed in the SOO and requirements in the SRD. Offerors shall present in the IMP the events, significant accomplishments, and accomplishment criteria that reflect your internal way of doing business to achieve the human factors requirements. In addition, the narrative should address the following aspects: 



 Identify in the IMP narrative those methods you would use to:

 

	 1. Define system level human factors design requirements.



	2. Verify that the system is capable of meeting the human factors design requirements.



	3. Identify and control human factors design risks.



2.4.3.2  Recommended IMP Instructions for PDRR

� TC “2.4.3.2  Recommended IMP Instructions for DEM/VAL” \l4�

	Define the processes to be applied for accomplishing the human factors objective(s) listed in the SOO and requirements in the SRD. Offerors shall present in the IMP the events, significant accomplishments, and accomplishment criteria that reflect your internal way of doing business to achieve the human factors requirements.  In addition, the narrative should address the following aspects: 



 Identify in the IMP narrative those methods you would use to:



	 1. Define system and subsystem level human factors design requirements. Identify and control system and subsystem level human interface functional failure modes which adversely impact mission accomplishment, personnel safety, sustained product integrity, or logistics support. The narrative should present decision making criteria information on which analysis methods you use, and what criteria you use  to decide which analysis method is most effective in identifying human interface failure modes in relationship to the current status of your design.



	2. Verify that the system is capable of meeting the human factors design requirements. Determine human factors verification requirements to support the analytical outputs.



	3. Identify and control human factors design risks. Collect problem data and feed back results into the iterative system engineering processes to effect design changes or other mitigating conditions that improve the human interface of the system.  Your narrative on your data collection process should address methods of problem recording,  analyses,  corrective plans, validation of actions taken and problem close out  methods.





2.4.3.3  Recommended IMP Instructions for EMD� TC “2.4.3.3  Recommended IMP Instructions for EMD” \l4�



	Define the processes to be applied for accomplishing the human factors objective(s) listed in the SOO and requirements in the SRD. Offerors shall present in the IMP the events, significant accomplishments, and accomplishment criteria that reflect your internal way of doing business to achieve the human factors requirements.  In addition, the narrative should address the following aspects: 



 Identify in the IMP narrative those methods you would use to:

 

         1. Define system, subsystem, and detailed level human factors design requirements. Identify and control human interface failure modes which adversely impact mission accomplishment, personnel safety, sustained product integrity, or logistics support. The narrative should present decision making criteria information on which analysis methods you use, and what criteria you use  to decide which   analysis method is most effective in identifying human interface failure modes in relationship to the current status of your design.



	2. Verify that the system is capable of meeting the human factors design. Determine human factors verification requirements to support the analytical outputs.



	3. Identify and control human factors design risks. Collect problem data and feed back results into the iterative system engineering processes to effect design and manufacturing process changes or other mitigating conditions that improve the human interface of the system.  Your narrative on your data collection process should address methods of problem recording,  analyses,  corrective plans, validation of actions taken and problem close out  methods.





2.4.3.4  Recommended IMP Instructions for Production� TC “2.4.3.4  Recommended IMP Instructions for Production” \l4�



	Define the processes to be applied for accomplishing the human factors objective(s) listed in the SOO and requirements in the SRD. Offerors shall present in the IMP the events, significant accomplishments, and accomplishment criteria that reflect your internal way of doing business to achieve the human factors requirements.  In addition, the narrative should address the following aspects: 



 Identify in the IMP narrative those methods you would use to:

 

         1. Define system, subsystem, and detailed level human factors design requirements as a result of engineering changes. Identify and control human interface failure modes which adversely impact mission accomplishment, personnel safety, sustained product integrity, or logistics support. The narrative should present decision making criteria information on which analysis methods you use, and what criteria you use  to decide which analysis method is most effective in identifying human interface failure modes in relationship to the current status of your design.



	2. Verify that the system meets the established human factors design requirements.



	3. Verify that the system is capable of meeting the human factors design requirements impacted by engineering changes.



	4. Identify and control human factors design risks. Collect problem data and feed back results into the iterative system engineering processes to effect design changes or other mitigating conditions that improve the human factors of the system.





2.4.4  The Integrated Master Schedule (IMS)

� TC “2.4.4  The Integrated Master Schedule” \l3�

	Recommend use of the language provided in the System Engineering CPAT paragraph 2.5





2.4.5  Evaluation Criteria (Section M)

� TC “2.4.5  Evaluation Criteria (Section M)” \l3�



	The Government will perform detailed evaluations on each proposal submitted in accordance with the Section L instructions. Each offeror’s proposal will be evaluated against specified areas and general considerations. The areas and general considerations will be ranked in importance as a factor for contract award. It is difficult to recommend appropriate areas of evaluation for any particular acquisition without consideration of the program goals, risks, constraints, etc.. Regardless, human factors is usually rated as significant in importance. 



	Your program may decide on a Human Factors Engineering area for evaluation or select a number of human factors related factors under designated areas such as Systems Engineering, Program Management, Risks & Mitigation, Test & Evaluation, etc.. If your program has decided not to designate a Human Factors Engineering area, the recommended factors listed below may still be applicable. You will simply need to determine under which areas they are to be inserted. 

	Area:  Human Factors Engineering



	Factor:  Compliance of the proposed design with human factors related requirements

	Factor:  Human Factors Engineering process for achieving the objectives provided in the SOO

Factor:  Data available and accessible for providing insight into the human factors process and the evolving design



	If the human factors engineering objectives are not included in the SOO, then it is recommended that the applicable objectives of Section 2.3 of this CPAT be merged into the second factor either directly or as an elaboration on the assessment criteria, e.g., soundness of approach.



2.4.5.1  Factors for Concept Evaluation and Definition

� TC “2.4.5.1  Factors for Concept Evaluation and Definition” \l4�

	Area: 	 Systems Engineering



	Factor:  Compliance of the proposed design with the human factors related requirements

	

	Factor:  Human factors Engineering process for achieving the objectives provided in the 				SOO and the human factors IMP Narrative Instructions

	

	Factor:  Data available and accessible for providing insight into the human factors 					engineering process and the evolving design



	If the human factors engineering objectives are not included in the SOO, then it is recommended that the applicable objectives of Section 2.3 of this CPAT be merged into the second factor either directly or as an elaboration on the assessment criteria, e.g., soundness of approach.



2.4.5.2  Factors for PDRR

� TC “2.4.5.2  Factors for DEM/VAL” \l4�

	Area: 	 Systems Engineering



	Factor:  Compliance of the proposed design with the human factors related requirements

	

	Factor:  Human factors Engineering process for achieving the objectives provided in the 				SOO and the human factors IMP Narrative Instructions

	

	Factor:  Data available and accessible for providing insight into the human factors 					engineering process and the evolving design



	If the human factors engineering objectives are not included in the SOO, then it is recommended that the applicable objectives of Section 2.3 of this CPAT be merged into the second factor either directly or as an elaboration on the assessment criteria, e.g., soundness of approach.



2.4.5.3  Factors for EMD 



	Area: 	 Systems Engineering



	Factor:  Compliance of the proposed design with the human factors related requirements

	

	Factor:  Human factors Engineering process for achieving the objectives provided in the 				SOO and the human factors IMP Narrative Instructions

	

	Factor:  Data available and accessible for providing insight into the human factors 					engineering process and the evolving design



	If the human factors engineering objectives are not included in the SOO, then it is recommended that the applicable objectives of Section 2.3 of this CPAT be merged into the second factor either directly or as an elaboration on the assessment criteria, e.g., soundness of approach.

� TC “2.4.5.3  Factors for EMD” \l4�



2.4.5.4  Factors for Production

� TC “2.5.5.4  Factors for Production” \l4�

	Area: 	 Systems Engineering



	Factor:  Compliance of the design and manufacturing processes with the human factors related 				requirements

		

	Factor:  Human factors Engineering process for achieving the objectives provided in the 				SOO and the human factors IMP Narrative Instructions

	

	Factor:  Data available and accessible for providing insight into the human factors 					engineering process





2.4.6  Source Selection Standards  

� TC “2.4.6  Source Selection Standards” \l3�

	Once the proposals are received, they are compared to the standards (not to each other). Each Standard consists of a Header that corresponds to the Area, a Description, and a Criterion or Criteria for each factor.



2.4.6.1  Source Selection Standards for Concept Evaluation and Definition

� TC “2.4.6.1  Source Selection Standards for Concept Evaluation and Definition” \l4�

	Human factors Standard



	Description:  Evaluation will be made of the adequacy and completeness of the proposed management organization to control and coordinate the work to be performed. Specifically, evaluation will be made of the approach to an integrated execution of the effort.  Describe the integration of Human factors Engineering into the critical program processes to yield a balanced system design consistent with life cycle cost objectives.



	Description:  Evaluation will be made of the offeror’s approach and thoroughness in defining human factors design requirements and verifying compliance of the proposed design with the system level human factors requirements.



	Description:  Evaluation will be made of the offeror’s approach and thoroughness in identifying, prioritizing, and addressing the significant internal and external program risks associated with human factors.



	Standard: The standard is met when the offeror  provides a sound, compliant approach which meets the requirements of the specification and as a minimum effectively integrates the human factors engineering objectives in the SOO and the human factors IMP Narrative Instructions.



2.4.6.2  Source Selection Standards for PDRR

� TC “2.4.6.2  Source Selection Standards for DEM/VAL” \l4�

	Human factors Standard



	Description:  Evaluation will be made of the adequacy and completeness of the proposed management organization to control and coordinate the work to be performed. Specifically, evaluation will be made of the approach to an integrated execution of the effort.  Describe the integration of Human factors Engineering into the critical program processes to yield a balanced system and subsystem design consistent with life cycle cost objectives.



	Description:  Evaluation will be made of the offeror’s approach and thoroughness in defining human factors design requirements and verifying compliance of the proposed design with the system and subsystem level human factors requirements.



	Description:  Evaluation will be made of the offeror’s approach and thoroughness in identifying, prioritizing, and addressing the significant internal and external program risks associated with human factors.



	Standard: The standard is met when the offeror  provides a sound, compliant approach which meets the requirements of the specification and as a minimum effectively integrates the human factors engineering objectives in the SOO and the human factors IMP Narrative Instructions.



For the Statement Of Objectives (SOO), see paragraph  2.3 of this CPAT.



2.4.6.3  Source Selection Standards for EMD

� TC “2.4.6.3  Source Selection Standards for EMD” \l4�

	Human factors Standard



	Description:  Evaluation will be made of the adequacy and completeness of the proposed management organization to control and coordinate the work to be performed. Specifically, evaluation will be made of the approach to an integrated execution of the effort.  Describe the integration of Human factors Engineering into the critical program processes to yield a balanced system, subsystem, and detailed  design consistent with life cycle cost objectives.



	Description:  Evaluation will be made of the offeror’s approach and thoroughness in defining human factors design and manufacturing requirements and verifying compliance of the proposed design with the system, subsystem, and detailed level human factors requirements.



	Description:  Evaluation will be made of the adequacy and completeness of the proposed risk mitigation program. Specifically, evaluation will be made of the offeror’s approach and thoroughness in identifying, prioritizing,  and addressing the significant internal and external program risks associated with human factors such as identification, control, and mitigation of human interface failure modes.  [This Description must be compatible with those of Risk Management. Refer to the Risk Management CPAT.] 



	Standard: The standard is met when the offeror  provides a sound, compliant approach which meets the requirements of the specification and as a minimum effectively integrates the human factors engineering objectives in the SOO and the human factors IMP Narrative Instructions.



For the Statement Of Objectives (SOO), see paragraph  2.3 of this CPAT.





2.4.6.4  Source Selection Standards for Production

� TC “2.4.6.4  Source Selection Standards for Production” \l4�

	Human factors Standard



	Description:  Evaluation will be made of the adequacy and completeness of the proposed management organization to control and coordinate the work to be performed. Specifically, evaluation will be made of the approach to an integrated execution of the effort with the manufacturing and logistics support processes to maintain the established human factors requirements.



	Description:  Evaluation will be made of the adequacy and completeness of the proposed risk mitigation program. Specifically, evaluation will be made of the offeror’s approach and thoroughness in identifying, prioritizing,  and addressing the significant internal and external program risks associated with human factors such as identification, control, and mitigation of human interface failure modes.  [This Description must be compatible with those of Risk Management. Refer to the Risk Management CPAT.] 



	Standard: The standard is met when the offeror  provides a sound, compliant approach which meets the requirements of the specification and as a minimum effectively integrates the human factors engineering objectives in the SOO and the human factors IMP Narrative Instructions.

�

Section 3.  Detailed CPAT Criteria and Questions  � TC “3.   Detailed CPAT Criteria and Questions” \l1�



	The critical process evaluation method applied in this CPAT has, in part, been adapted from that used in AFMC Pamphlet 63-103, 15 June 1994, Software Development Capability Evaluation. The purpose is to effectively evaluate the contractor’s human factors engineering and management capability before contract award and during contract execution.



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



	Upon receipt of the proposal, you will begin an analysis of the effort, approach, and costs that relate to human factors and probably a number of other areas as well. This thorough technical evaluation of the proposal is an essential first step. Following this initial review, you will likely need the opportunity to (1) obtain a full understanding of your area(s) of the proposal, (2) discuss differences in contractor proposal details and your analysis, and (3) discuss with the contractor your specific areas of concern. This “Fact-Finding” is usually accomplished at the contractor’s facility. Your role as a technical evaluator of specialized areas is to provide a comprehensive and substantiated evaluation for the technical evaluator team lead. (You may also happen to be the team lead.) 



	You will summarize your findings  for inclusion into the Technical Evaluation Report. This report will form a basis for negotiations. (See the Global CPAT for recommended elements of a technical evaluation.)



	- Summarize the proposed effort, unique costs, unique technical aspects.

	- Summarize the proposed hours.

	- Summarize your recommended hours

	- Explain your disallowed hours -- establish sound, well documented technical justification.



Often a range of reasonableness is established with highs and lows. The highs denote minimal risk to the contractor and lows assume greater risks to the contractor. However, we need to also consider technical and schedule risks to the government and the contractor. These technical and schedule risk considerations include such things as design complexity, design stability, prior experience, etc.. Of course, risk mitigation goes hand-in-hand with the appropriate mix of human factors studies, analyses, tests, demos and how the results are applied to the design, development, and production of the proposed system or item.

� TC “3.1  Technical Evaluation (Tech Eval)/Fact-finding Review Questions” \l2�

3.1.1  Tech Eval/Fact-finding Review Questions for Concept Exploration and Definition, PDRR, EMD, and Production.

� TC “3.1.1  Tech Eval/Fact-finding Review Questions for Concept Exploration and Definition, DEM VAL, EMD, Production” \l3�

	The technical analysis, fact-finding, and technical report will usually consume a significant amount of your time.  The approaches to evaluating and preparing for contractor selection and negotiations vary. The common thread in this process is the evaluation of the proposal against Section L of the RFP, Proposal Prep Instructions. This includes the SOO which you had referenced in Section L.



	 The critical process evaluation method applied in this CPAT has in part, been adapted from that used in AFMC Pamphlet 630103, 15 June 1994, Software Development Capability Evaluation.  The purpose is to effectively evaluate the human factors aspect of a contractor’s engineering and management capability before contract award and during contract execution.  The Functional Areas, Critical Capabilities, and Questions, tend to be generic in nature and are intended to identify typical capabilities, capacities, and questions for successful development and production of mission critical systems.�

� 







Human Factors Functional Area



FA 16.1.0  HUMAN FACTORS MANAGEMENT

	CCA 16.1.1  Organization

		CCA 16.1.1.1  Human Factors Responsibility 

		CCA 16.1.1.2  Human Factors Integration/Liaison

	CCA 16.1.2  Planning

		CCA 16.1.2.1  Human Factors Task Planning

		CCA 16.1.2.2  Human Factors Task Scheduling 

	CCA 16.1.3  Control

		CCA 16.1.3.1  Human Factors Task Authorization

		CCA 16.1.3.2  Human Factors Task Status

	CCA 16.1.4  Risk Management

		CCA 16.1.4.1  Human Factors Risk Identification 

		CCA 16.1.4.2  Human Factors Risk Mitigation 

FA 16.2.0  HUMAN FACTORS ENGINEERING	

	CCA 16.2.1  Requirements

		CCA 16.2.1.1  Review/Allocation 

		CCA 16.2.1.2 Traceability/Change Control

	CCA 16.2.2  Analyses

		CCA 16.2.2.1  Modeling & Prediction

		CCA 16.2.2.2  Analyses

	CCA 16.2.3  Information Management

		CCA 16.2.3.1  Information Architecture

		CCA 16.2.3.2  Information Maintenance

	CCA 16.2.4  Monitoring

		CCA 16.2.4.1  Meetings

		CCA 16.2.4.2  Data Review

FA 16.3.0  HUMAN FACTORS OPERATIONS

	CCA 16.3.1  Design

		CCA 16.3.1.1  Human Factors Design Application

		CCA 16.3.1.2  Human Factors Improvement

		CCA 16.3.1.3  Human Factors Deficiency Correction Design

	CCA 16.3.2  Testing

		CCA 16.3.2.1 Qualification Testing

		CCA 16.3.2.2 Production Testing

		CCA 16.3.2.3 Improvement Testing

		CCA 16.3.2.4 Analytical Fidelity Improvement
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		CCA 16.3.4.2 Corrective Actions Accounting�FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.1  Organization

CCA 16.1.1.1  HUMAN FACTORS Responsibility



C1  Identify Human factors organizational elements, key personnel, assigned responsibility, budgetary and fiscal constraints, authority and accountability for planning, performance, and tracking. (Q1, Q3, Q4)

C2  Ensure that human factors engineering and management functions are consistent with the overall system engineering organizational structure. (Q2, Q3)



Q1 Are the support functions to the system engineering and subcontractor/supplier human factors engineering activities identified?

Q2   Are engineering organizational responsibilities assigned for the allocation of human factors performance and test requirements (as driven by the System Technical Requirements Document) and derivation of design from the System Specification to the Product/Configuration Item Specification?

Q3  Is the human factors engineering organizational structured such that all human factors effort (from development, design, test, production through operations and maintenance support) is assigned to specific human factors elements?

Q4  Are the qualifications of the key Human Factors personnel clearly defined to insure quality support to the systems engineering process.



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.1  Organization

CCA 16.1.1.2  Human Factors Integration/Liaison



C1  Integrate Human Factors into system engineering and Integrated Product Teams (IPTs).  (Q1, Q3, Q4)

C2 Ensure that Human factors engineering is closely aligned with the other disciplines of reliability, maintainability, safety, environmental, producibility, test, and electromagnetic compatibility. (Q2, Q3)

C3 Ensure that interfaces between contractor Human Factors Engineers and the appropriate external agencies (such as AFOTEC, Using Command, Logistics Support Centers) are adequately  established. (Q5)



Q1  Does the human system integration processes effectively integrate human factors engineering with manpower, personnel, training, and safety and health hazards into the design effort to improve total systems performance and reduce costs?

Q2  Does the contractor/subcontractor include human biomedical and psychosocial considerations and expertise where they apply in the areas of human engineering, personnel selection, training, life support, job performance aids, and human performance evaluations?

Q3  Has the contractor evaluated the implications of anthropometric factors, sensory factors, psychological factors, physiological factors and the appropriate level of expertise of the intended operators?

Q4  Are the human factors and reliability processes integrated to achieve the required level of reliability for personnel and equipment combinations?

Q5  Does the contractor/subcontractor have a detailed HSI plan that includes continuing liaison with users and other stakeholders in the system development.



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.2  Planning

CCA 16.1.2.1  Human Factors Task Planning



C1  Plan and implement human factors engineering as an integral part of the systems engineering process and closely align with the other disciplines of component engineering, human factors, maintainability, safety, environmental, producibility, test, electromagnetic compatibility, cost, and scheduling.   (Q1, Q2)

C2  Include specific details in the management planning processes to justify selected human factors engineering methodologies. (Q3, Q4, Q7)

C3  Document procedures to evaluate subcontractor’s capability and capacity to conduct an effective human factors program effort. (Q5, Q6)

C4  Generate an integrated Contract Work Breakdown Structure (CWBS) that includes the appropriate level of human factors engineering. (Q8, Q10, Q11, Q12, Q13, Q14, Q15)

C5  Define and use Human factors engineering work packages. (Q9, Q10, Q11, Q14, Q15)

C6  Manage the subcontractor development. (Q17 - Q27)

C7  Include subcontracted human factors engineering in the human factors engineering planning process. (Q17)



Q1  Does planning include a description of human factors personnel qualifications, quantities, skill types, need dates, and required training?

Q2  Does planning include the necessary reviews, accountability, status assessment, schedule control and reporting to manage the human factors technical activities throughout all the program phases leading to the definition of the system/product requirements baseline?

Q3  Does planning include a series of technical and management reviews with associated completion criteria that is used to control the total human factors engineering progress?

Q4  Does the planning identify the human factors program tasks and how they meet the human factors program requirements?

Q5  Does the planning include scheduled program technical reviews to assess progress in meeting human factors requirements and to validate the requirements verification?

Q6  Does the planning include program status reviews to assess scheduling and budgeting requirements.

Q7  Is the planning sensitive to “lessons learned” on past programs?

Q8  Has the contractor identified, in the proposed CWBS and internal CWBS generation procedures, the human factors engineering elements to levels that support human factors program management visibility and are compatible with cost reporting and program requirements?

Q9  Has the contractor identified, in the proposed human factors CWBS and internal CWB  generation procedures, how the CWB links with and traces to the work definition system down to and including the discretely defined human factors tasks for the life of the program?

Q10  Does the human factors engineering process have a mutually consistent and integrated CWBS, work definition, scheduling, and cost tracking system and are they used as the basis for human factors program status and control?

Q11  Is the process for defining human factors engineering work packages documented, including schedules and manpower allocations? This process includes rules and criteria for formulating human factors engineering work packages.

Q12  Is the human factors engineering work package used as a basis for work management and cost performance reporting? The cost performance reporting  system should include all of the human factors engineering tasks and activities.

Q13  Are planned and actual effort expenditures included in the human factors engineering work packages?

Q14  Are completion milestones, with associated criteria scheduled consistent with program requirements (e.g. CPR and C/SCSC) in the human factors engineering work packages?

Q15  Is the scheduling information contained in the human factors engineering work packages integrated with the overall program scheduling system?

Q16  Is the CWBS and work package definition system correlated with the system engineering  and human factors engineering.?

Q17  Is the subcontractor management process integral to the system program management process? Does it provide integrated reporting and control of the subcontractor human factors engineering activities consistent with the program’s management control system?

Q18  Does the contractor conduct periodic management and technical reviews to address subcontractor human factors engineering progress? Are the reviews and results reflected in the program’s SDP/SEMP/SEMS/SEDS?

Q19  Is the process which specifies and controls the subcontractor’s human factors engineering performance requirements, interfaces, deliverables and product testing defined?

Q20  Does the contractor have a documented process which requires reviewing and assessing the technical content of subcontractor generated design information and documentation?

Q21  Is the subcontractor developed equipment included into the human factors test and verification process? Is the subcontractor human factors test and verification management and results incorporated into the overall hierarchical test process?

Q22  Is the subcontractor’s defined human factors program cost status and reporting system compatible with the program cost status and reporting requirements?

Q23   Is the subcontractor’s human factors program plan consistent with the prime’s human factors program plan?

Q24   Are subcontractor human factors program  plans reviewed and approved by the prime?

Q25  Are the program’s development standards and procedures applied to subcontractor development efforts or are the subcontractor standards and procedures used and compatible with the program’s development processes?

Q26  Are the program’s human factors program requirements and documentation approach levied on subcontractor human factors engineering activities.

Q27  If award fees or incentives are established for subcontractor human factors, are measurable award fee or incentive criteria established?



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.2  Planning

CCA 16.1.2.2  Human Factors Task Scheduling



C1  Establish human factors program schedules in sufficient detail to maintain visibility and control of the human factors engineering process.   (Q1, Q3)

C2  Define a process that can 1) maintain consistent human factors program schedule information and 2) interfaces between the human factors program and other program functions, including engineering, management, and the Cost Performance Reporting System.   (Q4)

C3  Establish completion milestones, with associated criteria scheduled consistent with program in the human factors engineering work packages.   (Q2)

C4  Integrate the scheduling information contained in the human factors engineering work packages with the overall program scheduling system.   (Q1)

Q1  Are the program’s human factors engineering scheduling, status system, and proposed schedules consistent and integrated with the Integrated Master Plan (IMP) and the program system level schedules, including the SEMP/SEMS/SEDS (as appropriate)?

Q2  Is the proposed schedule duration for human factors engineering and integration are consistent with effort to be accomplished as estimated with established estimating models and the offeror’s historical data?

Q3  Do the lowest level human factors engineering schedules include task, phase, and milestone definitions that are consistent with the human factors program work definition packages?

Q4  Is there a procedure established to monitor human factors program progress and report results to the appropriate engineering and management systems.



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.3  Control

CCA 16.1.3.1  Human Factors Task Authorization



C1  Responsibility for control of all human factors engineering activities is established within the program organization, including subcontracted activities. (see subcontractor elements under CC 16.1.2.1 Task Planning).  (Q1, Q2)

C2  Human factors engineering has membership and voice in decisions of the Engineering Change Review Board. (Q2)



Q1 Has a qualified individual or work group has been designated as responsible for human factors engineering management and quality assurance?

Q2  Are qualified human factor personnel members of the Engineering Change Review Board and are they responsible to the designated human factors management group?



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.3  Control

CCA 16.1.3.2  Human Factors Task Status



C1  The contractor has established system(s) to adequately status human factors tasks.   (Q1 - Q4)

Q1  Does planning include the necessary reviews, accountability, status assessment, schedule control and reporting required to manage the Human Factors technical activities throughout all program?

Q2  Does planning include a series of technical and management reviews with associated completion criteria that is used to control the total human factors engineering progress? 

Q3  Does the human factors engineering process have a mutually consistent and integrated CWBS, work definition, scheduling, and cost tracking system and are they used as the basis for human factors program status and control?

Q4  Does contractor management and engineering have adequate access to information about subcontractor human factors tasks? Will the subcontractor perform periodic human factors reviews?



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.4  Risk Management

CCA 16.1.4.1  Human Factors Risk Identification



C1  Identify program risks (such as readiness, life-cycle costs, schedule, performance, or safety) that depend on Human Factors considerations.  (Q1, Q2, Q4 - Q7)

C2  Personnel safety is the paramount Human Factors consideration.   (Q1, Q3 - Q6)





Q1  Has the contractor identified the capabilities and limitations of the system operators and maintainers?

Q2  Have acceptable compatibility between the people that operate, maintain, and support the system and the physical and functional design features of the system been established?

Q3  Has the contractor assessed safety conditions for fabricators, assemblers, testers, maintainers, and operators? 

Q4  Has the contractor identified acceptable ranges of acoustic noises, vibration, shock, impact forces?

Q5  Has the contractor identified hazardous items and either eliminated them in the design or downgraded them by including appropriate instruction in the work, test, maintenance, or operation procedure?

Q6  Has adequate protection from thermal, toxicological, radiological, electrical (and other) hazards been developed?

Q7  Are the appropriate human factors analyses performed at earliest opportunity so that the results can  influence design alternatives when design changes are the least costly?



FA 16.1.0  HUMAN FACTORS MANAGEMENT

CCA 16.1.4  Risk management

CCA 16.1.4.2  Human Factors Risk Mitigation



C1 Identify and eliminate program risks associated with human factors critical factors and parameters that have a significant impact on readiness, life-cycle costs, schedule, performance, or safety.  (Q1, Q2, Q5)

C2  Specific criteria in the risk management planning is applicable to each risk reduction activity? (These criteria define, for each activity, the condition under which each risk reduction activity is exercised.)   (Q3, Q4, Q6)

Q1  Has the design approach minimized human error potential and simplified tasks? Has the contractor minimized factors which degrade human performance or increase error? Is the human factors process integrated with the reliability critical process to achieve the required level of reliability of personnel and equipment combinations? Are the weapon systems and support equipment designed to provide work environments which foster effective procedures, work patterns and personnel safety? Has the contractor identified hazardous items and either eliminated them in the design or downgraded them by including appropriate instruction in the work, test, maintenance, or operation procedure?

Q2  Are the critical paths and tasks in the human factors program and associated schedules being monitored?

Q3  Are the risk management strategies implemented that are consistent with the program’s cost, schedule and performance baselines?

Q4  Will the contractor perform reliability allocation and prediction and use the results to influence design and mitigate risks? (See CCA 16.2.2 Analysis)

Q5  Are the risks managed in a proactive and process oriented manner? Are they mitigated by means of analytical methods, demonstrations, etc.? Has the contractor determined the appropriate level and extent of human factors analyses and tests? (See CCA 16.2.2 Analysis)

Q6  Does the contractor track metrics for specific program human factors risk reduction actions?



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.1  Requirements

CCA 16.2.1.1  Review/Allocation



C1 Identify relationship between Human Factors engineering and operational considerations such as mission criticality, attended or unattended operation, operational environment, and maintenance constraints. (Q1, Q2)

C2  Human factors engineering is an integral part of the systems engineering requirements identification and analyses process.  This process involves requirements definition, traceability, human/machine allocation, analysis, and testing.  If there is a deviation between the desired and actual result of the test, the cycle is repeated until the deviation is reduced to zero. (Q1, Q3, Q5 - Q9)

C3  Measurable quantitative and qualitative human factors related requirements are established, included in the technical requirements documents and the product specifications, and track to the user needs. (Q4, Q6 - Q9)

Q1  Are the system design concepts correlated with human operational thresholds?

Q2  Are requests for Human Factors studies balanced against cost, schedule, and technical feasibility for each alternative under consideration?

Q3  Does the contractor take advantage of Human Factors “lessons learned” from deployed systems similar to the one under development?

Q4  Are the processes in place to adequately capture the human factors requirements into a functional baseline, that is, in an approved specification or other requirements document?

Q5  Has the contractor considered the human factors interfaces implications in all instance of human interface with the hardware and software (operations and maintenance) required to successfully perform the mission including those factors that affect the system performance and readiness?

Q6  Has the contractor provided predictions regarding the performance of hardware, software, and human elements?  Specifically has the contractor provided task analysis and the associated functional allocation studies for operation and maintenance of the system?

Q7  Have prioritized human factors requirements been allocated among the subsystems and components to establish a hierarchy of requirements for the designers to select the appropriate components, processes, and design alternatives to meet the system level design requirements?

Q8  Has the contractor established predictions on how the hardware, software, and  human elements are going to perform?

Q9  Are the reliability allocations and predictions relating to human interfaces initiated early in the design and applied iteratively to influence the design and mitigate risks?



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.1  Requirements

CCA 16.2.1.2 Traceability/Change Control



C1  The contractor maintains control and traceability of quantitative and qualitative human factors requirements/reliability requirements related to personnel interfaces. (Q1, Q2)



Q1 Does the contractor have an existing human factors reporting and adjudication system that includes source traceability, reportability, and outcomes?

Q2  Does the contractor have an identified methodology for managing qualitative human factors issues?





FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.2  Analyses

CCA 16.2.2.1  Modeling & Prediction



C1  The human factors models reflect the system configuration, its modes of operation, and duty cycles. (Q1, Q3, Q4)

C2  The human factors modeling expresses the relationship among system functional elements. (Q1, Q2, Q5, Q6)

C3  Allocations and predictions relating to personnel interfaces are initiated early in the design and apply iteratively to influence the design and mitigate risks. 	(Q1, Q5 - Q7)



Q1  Does the contractor understand and utilize the capabilities and limitations of the operators and maintainers in an efficient manner to minimize the skill level requirements, personnel count, and maximize ease, economy, and accuracy of operational and maintenance actions? Is this understanding reflected in the models?

Q2  Does the contractor apply the modeling for analysis of functional elements and their contribution to  total system performance?

Q3 Has the contractor evaluated various models and selected the one most suitable to the system being developed?

Q4  Are reliability predictions relating to human factors used to influence the design, identify areas of risk, and surface special new safety, test, maintenance, and other requirements?

Q5   Does the contractor use these predictions as a measure of the design progress, to reveal design weaknesses, and to reduce the likelihood of costly test and mission failures?Q6  Do the reliability allocations relating to human factors compare favorably with the predictions?

Q7  Does the contractor use known or estimated human factors predictions and analyses on items such as government furnished equipment or directed source hardware which are to be integrated into the end item?  Has the contractor identified human factors related problems introduced by inclusion of such items?



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.2  Analyses

CCA 16.2.2.2  Analyses



C1  Manpower, personnel, training, and logistics support information is derived from human engineering analyses done early in the project so that appropriate Human Factors considerations can be applied during the design effort. (Q1, Q4, Q5)

C2  Analytical techniques are employed to define and refine human factors requirements to ensure that optimal interfaces exist between humans and the system elements? (Q1, Q2, Q4, Q5)

C3  The appropriate number of Human Factors analyses and tests are performed. Operational and maintenance data  are evaluated using off-the-shelf elements that will make up a portion of the new design. Actual field operational and maintenance data  are evaluated on similar systems and environments. (Q1, Q2, Q3)



Q1  Has the contractor initiated and continued at increasingly detailed levels iterative trade off analyses and functional requirements allocations affecting the human element?

Q2  Has the contractor included the appropriate level of functional analysis, operator and maintenance tasks analyses to determine skill type and level requirements, error analyses, safety analyses, etc.? Are the failure analyses performed with the reliability engineers and designers to determine potential personnel and equipment related failure modes and evaluate and select design alternatives?

Q3  Has the human factors engineers joined with the maintainability specialists, logisticians, safety (and others) in translating the results of the failure analyses and performing maintainability  analysis, logistic support analyses, safety analyses, and life cycle cost studies into appropriate maintenance actions?

Q4  Are the analyses proceeding  through an iterative processes of evaluation, design changes, and reevaluation through the systems development phase?

Q5  Are the appropriate human factors analytical techniques employed at earliest opportunity to influence design alternatives when they are the least costly? 

These analytical techniques may include:

a.  Operational sequence evaluations to evaluate the flow of information in an operational environment. The results of these evaluations are then used to determine decision-action sequences and human interfaces.

b.  Detailed task analysis  to identify human behavior characteristics that may be anticipated with a particular task. This analysis may reveal design risks associated with human interactions. It also identifies skill levels and skill types requirements

c.  Error analysis to reveal and reduce (or eliminate) human error during maintenance and operation of the system. Error analysis may be accomplished separately or concurrent to the failure modes analysis and fault tree analysis in identifying possible failures. The error analysis results eventually are integrated into the reliability failure analyses to determine the system level effects of the failures.



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.3  Information Management

CCA 16.2.3.1  Information Architecture



C1  IMP, IMS, ITAMP/SOW, ORD, program plans, performance documents, contractor design requirements documents, specifications, drawings.

C2 Field study results, analytical conclusions, test/demo plans and results.



Q1  The contractor has established an information resource depository that is includes relevant Human Factors documents and made this available to the system developers.



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.3  Information Management

CCA 16.2.3.2  Information Maintenance



C1  Contractor frequently updates the data identified in 16.2.3.1. (Except ORD)

Q1  Contractor makes informational and data updates available to system designers in a timely manner?



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.4  Monitoring

CCA 16.2.4.1  Meetings

C1  Conduct program technical reviews to assess progress in meeting system human factors requirements and to validate the requirements verification.

C2 Conduct program status reviews to assess scheduling and budgeting requirements pertaining to human factors engineering.

Q1  Do the technical and management reviews identify associated completion criteria that is used to control the total Human Factors engineering progress?



FA 16.2.0  HUMAN FACTORS ENGINEERING

CCA 16.2.4  Monitoring

CCA 16.2.4.2  Data Review



C1  Review specifications, interface control docs, drawings prior to critical milestones (PDR, CDR, FCA/PCA). (Q1)

C2  Review critical test and demonstration plans and procedures prior to events. Review event results. (Q1, Q2)

C3  Follow-up review of corrective actions culminating from tests/demos/simulations. (Q1, Q2)

Q1  Are requirements validated adequately?

Q2  Does the contractor have validation criteria and are they applied prior to critical milestones?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.1  Design

CCA 16.3.1.1  Human Factors Design Application



C1  The appropriate human factors analytical techniques are employed at earliest opportunity to influence design alternatives when they are the least costly. (Q1 - Q4)

C2  The analyses are proceeding  through an iterative processes of evaluation, design changes, and reevaluation through the systems development phase. (Q1)



Q1  Does the contractor/subcontractor include human biomedical and psychosocial considerations and expertise where they apply in the areas of human engineering, personnel selection, training, life support, job performance aids, and human performance evaluations, etc.?

Q2  Has the contractor evaluated the implications of anthropometric factors, sensory factors, psychological factors, physiological factors and the appropriate level of expertise?

Q3  Are the analytical outputs, tests, and demonstration results effectively influencing design alternative considerations?

Q4  Has the contractor  verified that operator capabilities are not exceeded by workload and accuracy demands, time constraints, mental processing, and communication.?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.1  Design

CCA 16.3.1.2  Human Factors Improvement

C1  Expose design oversights that create conditions of undesired operation.

Q1  Are the processes in place that will effectively surface and correct human interface deficiencies during the initial production and deployment phases?

Refer to CCA 16.3.3



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.1  Design

CCA 16.3.1.3  Human Factors Deficiency Correction Design



C1  Perform those actions necessary to correct deficiencies during development and deployment.

Q1  Has the contractor verified design solutions through testing and demonstrations?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.2  Testing

CCA 16.3.2.1 Qualification Testing



C1  Use Analysis and testing to verify that the Human Factors requirements are attainable/attained.

C2  Verify through test and evaluation that trained personnel can safely and effectively operate, maintain and control the system in its intended operational environment.

C3  Identify human factors verification methods for subsequent program phases.



Q1  Has the contractor verified Human Factors design solutions through testing and demonstrations?

Q2  Does the contractor provide opportunities for redesign when deficiencies are discovered prior to qualification testing?

Q3  Has the contractor identified, through tests and demonstrations, the mission critical operations and maintenance tasks, validated the results of the human factors related analyses, and verified that human factors design requirements have been met?

Q4  Has the contractor accomplished those tests and demonstrations needed to identify mission critical operations and maintenance tasks at earliest opportunity?

Q5  Has the contractor verified that operator capabilities are not exceeded by workload and communication demands, time constraints, or mental processing requirements?

Q6  Are the test requirements flowed down from the Program Test & Evaluation Master Plan (TEMP) or Single Acquisition and Management Plan (SAMP)?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.2  Testing

CCA 16.3.2.2 Production Testing

C1  Human Factors issues and concerns are integrated into testing plans and procedures.

Q1   The contractor has a documented review process to address Human Factors issues and concerns resulting from production testing?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.2  Testing

CCA 16.3.2.3 Improvement Testing



C1  Verify the human factors requirement by analysis, demonstration, or test. A formal human factors demonstration should be evaluated as to its cost-benefit ratio.  Verify the progress in meeting human factors requirements via deliverable analysis and test data.

C2  Provide human factors engineering technical support to the responsible test activity in preparation of OT&E test plans and procedures.

C3  Operation and Maintenance (O&M) (Post Deployment- Contractor Technical Support-CTS).   Contractor Technical Support may be required for analysis and recommended corrective action when human factors problems are experienced during system deployment. Contract coverage to provide such support, under whatever Logistics Support posture is established, must be in place.

Q1  Has the contractor defined human factors parameters for evaluation of system suitability under operational conditions and in coordination with the OT&E responsible test activity (e.g. AFOTEC)?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.2  Testing

CCA 16.3.2.4 Analytical Fidelity Improvement



C1  Verify analytical assumptions and solutions.

Q1  Has the contractor verified key analytical assumptions and solutions and design solutions through testing and demonstrations?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.2  Testing

CCA 16.3.2.5 Corrective Action Verification



C1  The effectiveness of the corrective action is verified through test.

Q1  The contractor has  established methods for testing corrective actions related to Human Factors?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.3  Feedback Reporting

CCA 16.3.3.1 Reporting System Development



C1  Conduct failure reporting throughout all phases of testing beginning with the lowest indentured assembly under test. Conduct failure reporting of deployed items.

C2	Establish a  central technical organization for implementation and monitoring a failure reporting and corrective action process to include failures due to the human interface.

C3  Analyze failures to sufficient depth to identify failure cause and necessary corrective actions.

C4  Prioritize criticality of failures in accordance with their individual impact on operational performance.

C5  Define levels of close-out authority through corporate management based on criticality of failure.

C6  Close out failure analysis reports in a timely fashion.



Q1 Are human factors elements integral to the failure reporting and corrective action process?

a.  Procedures for recording and analyzing each failure due to human interface to determine its cause.

b.  Actions necessary to correct deficiencies in the failed item are identified.

c.  Actions necessary to eliminate the cause of the failure are identified.

d.  Verification that the corrective action, as implemented, is adequate to correct the problem.

e.  All actions are properly documented. The performance output result of this task is deliverable analysis and test data to verify the progress in meeting Human Factors requirements.





FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.3  Feedback Reporting

CCA 16.3.3.2 Report Accounting

C1	Employ a closed loop corrective action system that uses anomaly data from all available sources and feeds back to the design process.

Q1	The contractor has an implemented system that can be monitored for feedback reporting?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.4 Corrective Actions

CCA 16.3.4.1 Accounting System Development



C1  An accounting system that details the history and outcomes of all corrective actions is implemented.



Q1  The contractor has an accounting system that details the history and outcomes of all corrective actions?

Q2  The contractor accounting system is monitored?



FA 16.3.0  HUMAN FACTORS OPERATIONS

CCA 16.3.4 Corrective Actions

CCA 16.3.4.2 Corrective Actions Accounting

�

C1	Employ a closed loop corrective action system that uses anomaly data from all available sources and feeds back to the design process.

Q1	The accounting system includes an adjudication system for Human Factors issues?��3.2  Post-Contract Award Review Questions

� TC “3.2  Post-Contract Award Review Questions” \l2�

3.2.1  Post-Contract Award Review Questions for Concept Exploration and Definition, PDRR, EMD, and Production� TC “3.2.1  Post-Contract Award Review Questions for Concept Exploration and Definition, DEM VAL, EMD, and Production” \l3�



	You may find most of the Technical Evaluation/Fact-Finding Questions, Section 3 useful as post-contract award review questions.  At least the questions provided can be a starting point to lead a discussion.
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Definitions � TC “Appendix A   Definitions” \l1�



�Definitions�AC:  See alternating current.

accelerator key:  Special key or key combination that performs the same action as a menu selection

Ada:  High�level computer programming language developed by the Department of Defense (DoD).  Ada is used as the standard programming language for DoD.  It is used for real�time processing, is modular in nature, and includes object�oriented features.

alternating current (AC):  Electrical current that reverses its direction at regularly recurring intervals

API:  Application Programming Interface

APP:	 Application Portability Profile

application:  Classification of computer programs designed to perform specific tasks, such as word processing, database management, or graphics

applications menu:  List of options within an application

automated tools:  Software performing a sequence of operations to assist the user in achieving a goal (e.g., within graphics software, functions that align objects, smooth curves, or draw circles)

base�level functions:  Initial or basic functions

batch processing:  Processing data or the accomplishment of jobs accumulated in advance in such a manner that each accumulation thus formed is processed or accomplished in the same computer run

baud:  Measure of the transmission speed capability of a communications line or system.  In a sequence of binary signals, the rate of one baud equals one bit per second.

bit�mapped display:  Display in which every picture element (pixel) of the screen can be referenced individually

bookmarking:  Method of tagging items of interest to the user for easy referral later.  Allows the user to customize the application.

Boolean logic:  Logical expression that uses Boolean operators such as AND, OR, NOT, XOR, NOR, and NAND to create a statement that, when resolved, is either true or false

Boolean operators:  A keyword in programming that causes two values to be combined in a logical fashion

branching menu:  Menu that, if selected, brings up another menu

bring�to�front:  Process of moving a window to the foreground

Candela (cd):  Unit of luminous intensity expressed in Candela per square meter (cd/m2).  One cd is equal to 0.29 footLambert.

CAP:	 Computer/Electronic Accommodation Program

Cathode ray tube:  Electronic vacuum tube that focuses electrons energizing phosphors on a screen, creating a visible display.  The typical computer monitor uses this type of display technology.

cd:  See candela.

central processor:  Portion of the computer that controls execution of applications

character:  Single letter, digit, or symbol

character string:  Series of alphanumeric characters, the contents of which are treated as though they were text

CIE:	Commission International d'Eclairage

CMW:  Compartmented Mode Workstation

COBOL:  Acronym for Common Business�Oriented Language.  COBOL is a computer programming language used extensively in mainframes and minicomputers for business applications.

command:  Entry that instructs the computer to effect a specific action

command entry:  Informing the computer that a specific command should be effected 

command icons:  Computer icons that represent frequently used computer 	commands and operations

command language:  Limited programming language used strictly for executing a series of commands

command stacking:  Allows the user to key a sequence of commands as a single "stacked" command entry

compatible letters:  Letters easily associated with the function requested, for example, "P" for print, "Q" for quit

context-sensitive:  Computer action or response directly related to the cursor position or specific point in the software, for example, a help function that displays information about the specific data entry field in which the cursor was located when help was called.

control action:  Actions that must be effected to control a window or other graphics object or its contents

control entry:  Input action by the computer user that changes some aspect of the appearance or function of the application

control lockout:  Processing delay that results in pacing the capability to enter sequences of control commands 

COTS:  Commercial Off-The-Shelf (software)

courseware:  Another name for educational or training materials and software

CPU:  Central Processing Unit

crosstalk:  Optical crosstalk, or bleeding, occurs when the light from the incorrect video image gets through.  When referring to stereoscopic images, the right eye's image is visible to the left eye or vice versa.

CRT:  See Cathode Ray Tube

CWS:  Compartmentalized workstation

cursor:  Visual mechanism to mark, on-screen, where current input or output is to happen

data entry:  Series of keystrokes used to input information into the computer

data entry field:  Space (number of characters and/or digits) allowed for data entry

data field:  Location in a file or database that contains a specific type of information

database:  Structured or organized collection of information, which may be accessed by the computer

database management system:  Computer application program that accesses or manipulates the database

DBMS:  Database Management System

DC:  See direct current.

default:  Command that is automatically executed if none is specifically indicated

default value:  Value of a variable in lieu of a specifically indicated value

defeated:  Option that cannot be selected due to another selected option's use

delimiter:  Symbols such as commas, spaces, or parentheses, which mark the boundaries of a specific block of information

designate:  Process of selecting and displaying the current or active window with visual cues

destructive entries:  Any entry that will destroy or overwrite information

DIA:  Defense Intelligence Agency

dialog:  Structured series of interchanges between a user and a computer terminal.  Dialogs can be initiated by the computer or the user.  Interactive dialog consists of an action by the user followed by a response from the computer or vice versa. 

dialog box:  Screen display box containing a message requesting additional information from the user

direct current (DC):  Electrical current that flows in one direction only and is substantially constant in value

direct manipulation:  Method of data organization (typically involving extensive windowing and iconization) in which the user can select specific displays of information and move them about to facilitate interaction with an application.  A system of interaction in which the user's actions directly affect software operations.

DISA:  Defense Information Systems Agency

display frame:  Window or page

display parallax:  When used in discussing touch screen technology, display parallax is the apparent displacement of an object viewed on a curved CRT screen and seen through a flat touch interactive display.

display screen:  Screen of a multipage file

DMA:  Defense Mapping Agency

DoD:  U.S. Department of Defense

DODIIS:  Department of Defense Intelligence Information Systems

double keying:  Each character of the data item does not have an appropriately labeled key and therefore requires more than one keystroke for entry.

DTED:  Digital Terrain and Elevation Data

dual activation:  Two key are used simultaneously to input a command.

dynamic depth displays:  Stereoscopic displays that are designed to change (move) images during viewing

electroluminescence (EL):  Luminescence produced by electrical excitation of phosphor in powder or film form

electronic mail:  Communication, processed through a network, from one workstation to another

end user:  Person who ultimately uses the computer application or output

error management:  Various options within an application that allow the user to eliminate the effects of commands executed accidentally or unwisely

expand:  Ability to resize objects to produce better organization of on�screen material, usually a graphic or a window

fc:  See footcandle.

feedback:  Visual acknowledgment that the computer is executing the command or that the command was executed

field:  Addressable data location

file:  Any specifically identified collection of information stored in the computer

FIP:  Federal Information Processing

FIPS:  Federal Information Processing Standard

FIRMR:  Federal Information Resources Management Regulation

Fl:  See footLambert.

footcandle (fc):  Unit of measurement of illumination.  The amount of light emitted by a standard candle (1 cd) measured one foot away from the candle equals one footcandle.

footLambert (Fl):  Unit of measure of intensity of reflected or emitted light (luminance).  The average luminescence of any reflecting surface in footLamberts is the product of the illumination in footcandles by the luminous reflectance of the surface.

frame:  Single display image or screen

function key, fixed and variable:  Key which, when depressed, effects a specific action.  It can either be a single, predefined function (fixed), or vary according to the system mode or level within an interactive dialog.

form filling:  Method of interaction in which the user enters a series of commands or data items in predefined fields.  These fields may be mandatory or optional.

FORTRAN:  Acronym for FORmula TRANslator, which is a high level computer language used extensively in scientific and engineering applications

freeze:  See Option � PAUSE

GENSER:  general security

GIS:  Geographic Information Systems

GOTS:  Government Off-The-Shelf (software)

graphical interaction:  Transactions between the user and computer-generated graphical representations of objects (screens, menus, buttons, etc.)

Graphical User Interface (GUI):  System design that allows the user to effect commands, enter into transaction sequences, and receive displayed information through graphical representations of objects (menus, screens, buttons, etc.)

GUI:  See Graphical User Interface. 

hard copy:  Printed copy of machine output in a visibly readable form, for example, printed reports, listings, documents, summaries

hardware architecture:  Assemblage of a computer's internal components and its attached peripheral devices, which determine its capabilities and its limitations

hatching:  Graphical pattern characterized by 45 and 135 degree diagonal lines that cross the patterned area

HCI:  See Human Computer Interface.

help screen:  Separate window that offers advice and information on how to overcome a specific problem and/or to better interact with the computer

HFE:  See Human Factors Engineering.

hierarchical menu:  Method of organizing menus in layers.  The secondary or tertiary menus are stored within a primary menu.

high level language:  Programming language that does not reflect the structure of any one computer or class of computers 

high resolution:  Screen display within an extremely fine visual reproduction of detail

highlight:  Visual method to call attention to a specific piece of text or a graphic through differentiating it from surrounding texts or graphics.  This is usually accomplished using contrasting colors or reverse video.

hook:  Selecting a corner of a window or icon in order to move or resize it

Human�Computer Interface (HCI):  Hardware and software allowing information exchange between the user and the computer

Human Factors Engineering (HFE):  Approach that makes use of scientific facts in the design of items (i.e., computer systems, software, etc.) to produce effective human�machine integration and utilization

icon:  Graphical representation of an object, concept, or message used by a computer system to represent items such as files, documents, programs, and disk drives.

iconify:  Process that changes the text representation of an object, concept, or message into an icon

iconification:  Process of iconifying

IEEE:  Institute of Electrical and Electronics Engineers

illuminance:  Measure of the quantity (density) of light reaching an object or surface.  Measured in footcandles.

Image Formation Time (IFT):  Measurement of the time required to update screen image displays

Infrared (IR):  Radiation outside the visible light range on the red side (wavelength 0.75 to 0.8 micrometers)

input focus:  Applies to a window that actually receives user input.  This window is known as the active window where keyboard input appears and pointing device inputs apply.  "Explicit" input focus refers to user or application action (e.g., typing keyboard accelerators, clicking pointer inside a window, moving a window through menu selection, etc.) to assign input focus.  "Implicit" focus refers to focus automatically assigned to the window containing the location cursor.

interactive control:  Attribute describing the ability of a program and a user to interface with each other during program execution

interactive dialogue:  See dialog.

interactive procedures:  Methods by which a user interacts with a computer and the computer with the user

interface:  Interconnection and interrelationships between two devices, two applications, or the user and an application or device

interlock:  Mechanism to connect two or more processes within a computing system to ensure that no one part of a hardware or software system can be operated independently

interocular:  Perceptual coordination between the eyes

IFT:  See image formation time.

IR:  See infrared.

JMCIS:  Joint Maritime Command Information System

JPEG:  Joint Photographic Experts Group

jump�ahead:  Capability of moving ahead during a step�wise process to allow quicker performance of an operation; useful for experienced computer users.

justification:  Alignment of text on a display or a printed page.  Left justification means that the left margin is even.

keyword:  Special word in a programming language that tells the computer which operation to perform

Lambert:  See footLambert.

landscape:  Screen display or printing orientation parallel to the wide side of the paper

LCD:  See Liquid Crystal Display.

LCSS:  See Liquid Crystal Stereoscopic Shutter.

left�justified:  See Justification.

Liquid Crystal Display (LCD):  Display operated by polarizing light in which the nonactive segment reflects incident light and thus appears invisible against its background

Liquid Crystal Stereoscopic Shutter (LCSS):  Type of display that utilizes liquid crystal shutters, one for each eye synchronized to alternate fields of the display, and representing one of the two images necessary to achieve the third dimension

lockout:  Condition of the application locking the keyboard (i.e., not accepting commands from it) while the application is executing a command

log on:  Process of gaining access to the system, usually involving a password and a recognition of the specific user by the computer

logarithm:  The exponent that indicates the power to which a number has been raised to produce the given number:

	        N = 10n        log10 N = n

luminance:  Amount of light per unit area reflected from or emitted by a surface.  Measured in footcandles.

lux:  Standard measure of illuminance.  One lux is one lumen per square meter.

macro:  Executable file that stores a series of commands and keystrokes to be used later

MANpower and PeRsonnel INTegration (MANPRINT):  An Army program that addresses concerns with manpower, personnel, training, human factors, system safety, and health hazards

MANPRINT:  Acronym; MANpower and PeRsonnel INTegration

masking:  Partial or complete obscuring of one item by another

memory:  Place in the computer in which information is stored

menu:  List of options available within a software application

menu bar:  The horizontal menu, usually at the top of the screen, which contains menu titles

metaphor:  System-level analogy used for the grouping of processes and/or procedures.  Usually associated with icons based on the analogy.  As, for example, a desk top metaphor where icons represent office equipment or operations.

minimize:  Procedure to make the window as small as it can be without being closed; this is usually done through iconization.

mnemonic:  Word or code symbolic of another word, code, or function

mode:  Status of the screen or program process

Modulation Transfer Function (MTF):  A parameter using spatial frequency responses to characterize a screen display.  The spatial frequency is stated in lines (line pairs) or minimum/maximum intensity pairs per unit distance. The MTF is used as a performance measurement of many optical systems.

Motif:  User interface design approach based upon the "look" and "feel" presented in the OSF/MotifTM style guide.  MotifTM is marketed by the Open Software Foundation.

MTF:  See Modulation Transfer Function.

multifunction keying:  Interface design where computer keys may perform multiple functions with the use of a combination of keystrokes

multiwindow:  Simultaneous display of several windows on the computer screen

natural language:  Programming language paradigm exemplified by using English-like commands and syntax to issue commands; interactions in the vernacular of the user.

navigation:  Manner in which the user moves through the menu structure

NATO Forces:  Personnel in the military forces of member nations of the North Atlantic Treaty Organization (NATO)

NIST:  National Institute of Standards and Technology

nit:  See normalized intensity.

normalized intensity (nit):  Metric unit of measure of luminous intensity.  A nit is  equal to one candela per square meter (cd/m2) or 0.29 footLambert.

null:  Empty; nothing.  A null set contains no elements.

OCR:  See Optical Character Recognition.

one to many mapping:  An icon that represents a category of possibilities within an option is a one to many mapping.

one to one mapping:  An icon that represents a single, specific function is a one to one mapping.

OOP:  Object Oriented Programming

Open Systems Environment:  See OSE.

Open Software Foundation (OSF):  Consortium of computer hardware and software manufacturers whose membership includes over seventy of the computer industry's leading companies

open window map:  A map (graphic display) that shows windows that are open and how they relate to each other

open:  Procedure to cause a window to be displayed from an icon or menu option so that a document, directory or file can be viewed

Optical Character Recognition (OCR):  The analysis and translation of a graphic

 	representation of text into a coded form, such as ASCII or EBCDIC

option:  Command that may be selected to access a specific function of an application

option � BACKUP:  Option that will display the last transaction or the process of saving information to non-volatile memory

option � CANCEL:  Command that allows the user to have the computer disregard a previous command

option � CONFIRM:  Explicit warning of any possible data loss

option � CONTINUE:  Option that resumes a transaction sequence which has been stopped by a PAUSE

option � GOBACK:  Option that will display the last transaction.  See also BACKUP.

option � PAUSE:  Option that temporarily causes a transaction sequence to stop running.  Use the CONTINUE option to resume after pausing.

option � RESTART:  Option that will cancel any entries that have been made in a transaction sequence and return to the beginning of a sequence

option � REVIEW:  Option that returns to the first display of a transaction sequence, allowing the user to review the transaction and make necessary changes

option � SUSPEND:  Option that allows a user to leave the application, then, when he/she returns, resume at the same point he/she left off

option � UNDO:  Option that immediately reverses any action

option code:  Codes associated with the available choices 

OS:  Operating System

OSE:  Open Systems Environment

OSF:  See Open Software Foundation.

output:  Information the computer displays in response to the user's actions

overarching guidelines:  Dominant or all-embracing guidelines

overlapping:  Windowing system in which one window covers a portion of another

overlay:  Printing or drawing on a transparent or semi�transparent medium on the same scale as a map, chart, etc., to show details not appearing or requiring special emphasis on the original

paging:  Scrolling through material one page at a time

paired opposites:  Set of opposite functions, such as up and down, top and bottom

pan:  Process to change the displayed region (often of a map) in a regular and smooth manner

parallax:  Apparent displacement of an object as seen from two different points not on a straight line with the object

parameter:  Quantity or constant whose value varies with the circumstances of the application

piezoelectric:  Electric polarity due to pressure, especially in a crystalline substance

pixel:  Contraction for picture element.  A pixel is a single dot on a display screen.

pixel matrix:  Arrangement of screen dots (pixels) to form text or graphic displays

pop�up menu:  Lists of options that appear on the display screen in the form of a window

portrait:  Screen or printing orientation parallel to the narrow side of the paper

predictive modeling:  Use of a model to predict the actual response of a system or process

preformatted:  Screen structure prepared for the user

presentation graphics:  Pictorial representations of the relationships between variables (graphs and charts) or representations of systems (diagrams, schematics, and graphical renditions)

primitive:  Code that defines a specific elementary shape, form, or color

programming language:  Artificial language established for expressing computer programs

prompt:  Text or graphic display that indicates the start point for user�generated actions.  This term is also used for software generated instructions for process confirmation.

pull�down menu:  Lists of options attached to a selection on a menu bar

push�to�back:  Process of moving a window to the background

QBE:  Query by Example

QBF:  Query by Forms

query language:  Specialized type of command language to elicit information from the computer system

real time:  Absence of delay, except for the time required for transmission

real�time control system:  Systems capable of responding to external events with negligible delays

resize:  Procedure to change the size of a window or graphic

resize border:  Window border that, if selected, allows user to resize the window

resolution:  Density of picture display elements of the screen; degree of detail with which an image is displayed or printed.

retrieve:  Procedure required to display stored information for purposes of viewing and manipulation

RGB:  The original color display for the IBM PC (the Personal Computer Color Display IBM model 5151) used three discrete digital signals for each of the three primary colors.  From these signals, the display type earned the nickname RGB from the list of additive primary colors:  Red, Green, and Blue.  Except for the interface signal, the RGB monitor works like a composite color monitor, using the same frequencies but substituting digital signals for analog.  

right�justified:  See justification.

SAW:  See Surface Acoustic Wave.

scroll:  Method used to move the contents of a window or list in a dialogue box using the scroll bar or scroll arrows

scroll bar:  Rectangular bar that may be along the right edge or bottom of a window.  Clicking or dragging in the scroll bar causes the view of the document to change.

secondary coding:  Providing more than one method for coding displayed information.  For example, in coding a particular item with red color, the use of the symbol "R" would provide secondary method for conveying the information when color was not available.

semantics:  Relationship of characters or groups of characters to their meanings, independent of the manner of their interpretation and use

sensitivity analysis:  Study that shows the response of a system to varying conditions.  For example, "How sensitive is the system to increased workload?"

sequence control:  Prescribed control over the order of function performed by the computer; this impacts the way in which a user interacts with the application.

size coding:  Variations in the size of displayed alphanumerics and symbols.  Such coding can be used for categorization.

slider:  Part of the scroll bar that indicates what part of the file contained in a window is being viewed

soft keys:  Visual representation of key functions on the display screen.  This is usually associated with software controlled function key capabilities.

specular reflector:  Reflecting light in a diffuse manner

SQL:  Structured Query Language

stacked command:  Single command composed of multiple commands that must be executed individually

stereopsis:  Phenomenon of simultaneous vision with two eyes in which there is a vivid perception of distance of objects from the viewer (three-dimensional or stereoscopic vision)

stereoscopic:  Method of seeing objects in three dimensions

stroke width (sw):  Width of the line used to create a displayed character

subordinate window:  A window that is opened from and controlled by another window

subtend:  Opposite in position

summary symbols:  Symbol that categorizes the information portrayed by a group of symbols

supraordinate window:  Higher level window, usually the window from which subordinated options or tasks are controlled

Surface Acoustic Wave (SAW):  When used in the context of touch screen technology, an approach that uses ultrasonic sound "beams" transmitted from two perpendicular sides of a display frame.

sw:  See stroke width.

system level menu:  List of which applications are available for utilization

system response time:  Amount of time that elapses between a command being given and its being executed by the computer

text editor:  Application that allows text to be created or modified

text�based systems:  Method of organization in which the primary form of interaction between the system and user is through text rather than through graphical or voice interaction

three�dimensional:  Relating to the three physical dimensions (height, width, depth).  Giving the effect of depth or varying distances.

TID:  See Touch Interactive Display.

tiling:  Windowing approach in which multiple windows do not overlap, rather, all lie on the same plane.

theater�type displays:  Display screens suitable for large group presentations as used in a movie theater or auditorium

title banner:  Horizontal bar at the top of a window that shows the name of the window and allows it to be moved

Touch Interactive Display (TID):  Uses a physical device between the user and the display which acts as the input mechanism

transaction:  Interaction between a user and a computer in which the user inputs a command to receive a specific result from the computer

transaction sequence:  Order of transactions required to accomplish the desired results

transmissivity:  Measurement of the ability of an image to be transmitted.  When used in the context of touch screen technology, refers to the ability of the image to be transmitted through a filter placed in front of a computer screen.

type�ahead:  Capability of the computer to receive commands faster than it can display their results

UAPI:  Uniform Application Program Interface

UCI:  See User�Computer Interface

UIDL:  User Interface Definition Language

UIMS:  User Interface Management System

user�callable:  Able to be requested by the user as desired

User�Computer Interface (UCI):  Hardware and software allowing information exchange between the user and the computer

user�specified windows:  Windows whose content has been selected by the user

variable:  Quantity that can assume any of a given set of values

VDT:  See Video Display Terminal.

Video Display Terminal (VDT):  Terminal composed of a keyboard for data input and a CRT screen for display of the input/output

widget:  Basic graphical object, which is a component of a user interface component

window:  Typically rectangular display that provides a visual means for interaction with an application

zoom:  Graphical tool used to magnify a portion of a document for more detailed viewing
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Applicable Documents � TC “Appendix B  Applicable Documents” \l1�



�

Document�Discussion �Source��DoDD 5000.1, Defense Acquisition�Describes DoD’s integrated Acquisition Management, Requirements Generation, and Planning, Programming, and Budgeting Systems.�SMC or The Aerospace Corporation library.��DODI 5000.2, Defense Acquisition Management Policies and Procedures, as updated Mar. 15, 1996.  

See Part 4.3.8, Human Systems Integration.  �Establishes the basis for effective integration of human factors engineering, manpower, personnel, training, health hazards, and safety considerations�SMC or The Aerospace Corporation library.  ��MIL-H-46855B1, 3, Human Engineering Requirements for Military Systems, Equipment, and Facilities�Describes comprehensive human factors engineering program for systems acquisition.  This document has been canceled and will be reissued as a handbook.�SMC or The Aerospace Corporation library.  ��MIL-STD-1472E1, 2, Human Engineering Design Criteria for Military Systems, Equipment, and Facilities�Provides general human engineering design criteria for military systems, equipment, and facilities.  Revision E of this document has been designated as a design criteria standard.  Data from canceled Military standards 1800 and 1801 are to be incorporated in revision E.�SMC or The Aerospace Corporation library��DOD-HDBK-7631, Human Engineering Procedures Guide�Provides procedures, task options and background to assist contractors in applying human engineering to system acquisition.�SMC or The Aerospace Corporation library��AFI 38-206, Integrated Manpower, Personnel and Comprehensive Training and Safety (IMPACTS) Program��SMC or The Aerospace Corporation library.��

NOTES:



1.  Documents are identified here for references only for new acquisitions.



2. This will be a Design Criteria STD & the REV E be coordinated by JUN 96, with more extensive technical updates being included in a future REV.



3 To be converted to a HDBK

� Operational Tempo usually refers to military operational situations.
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