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PURPOSE.  This plan establishes management objectives and responsibilities for execution of the human factors (HF) program for the life cycle of the NIMS Phase 2.  This plan is a “living document” and will be modified as the need arises and/or program schedule dictates.

SCOPE.  This plan establishes anticipated methods for interaction between the Product Team (PT) and other entities with respect to HF.  It applies to the NIMS HF Workgroup (HFWG) and other organizations that perform HF work within the program.  The plan establishes the methodology by which the PT lead will manage and evaluate the execution of the HF program.

BACKGROUND.  The Federal Aviation Administration (FAA) has experienced, and is projecting, a continued decline in the availability of operations funding and staffing required to maintain NAS infrastructure assets. Airway Facilities (AF) is responsible for providing services and conducting operations that deliver the highest possible levels of NAS safety and efficiency.  AF is committed to fulfilling this responsibility through effective management, operation, and modernization of the NAS infrastructure (facilities, systems, subsystems, equipment, procedures, and service providers).  One of the major functions in AF operations is to manage both the NAS infrastructure and the services it provides.  This is referred to as NAS infrastructure management (NIM).

NIMS Phase 2 will provide greater resource management than is currently available, develop NAS customer and user interaction tools, and provide additional performance and cost trend analysis.  Phase 2 will build upon and enhance Phase 1 functionalities.  NIMS Phase 2 will provide the tools to achieve the concept of NAS Infrastructure Management.  This is a new approach to the operation and maintenance of the NAS infrastructure.  It incorporates a performance-based service management approach that is focused on achieving user and customer satisfaction and on managing NAS infrastructure services.  

Program Summary.  NIMS Phase 2 will be deployed using an evolutionary development approach.  Commercially Available Software (CAS) and associated Commercial Off the Shelf (COTS) products will be procured to satisfy the NIMS Phase 2 requirements.  Currently, the NIMS Phase 2 operational concept contains only the development and deployment of Spiral 5A which includes the following:

· Event Management for identifying, prioritizing, statusing, and tracking of scheduled, unscheduled, and administrative events or other activities that affect the NAS infrastructure. 

· Workforce Management for scheduling, assigning, and tracking tasks for NAS infrastructure maintenance activities.

· Asset Tracking and Assignment for data accessing, identifying, and assigning assets to a maintenance task. 

· Resource Management for recording and associating resource usage for determining the costs to operate and maintain the NAS infrastructure. 

· Data Logging and Archiving for storing, backing-up and restoring, and archiving of NAS data activities.

· Report Generation for producing user-selected standard and ad hoc reports related to current, historical, and trending of recorded data, external information systems, cost, and performance associated with the NAS.

· Disconnected/Off-line Access to provide secure transaction processing of events and FSEP data while not connected to an Airway Facility local area network.
NIMS Program Schedule.  The following are key milestones in the NIMS 5A Event Logging program:

	Design Disconnected Capability
	Dec 03

	Unscheduled Events
	

	Design
	Oct 03

	Build
	Dec 03

	Test
	Feb 04

	Scheduled Events
	

	Design
	Dec 03

	Build
	Mar 04

	Test
	Apr 04

	Administrative Events
	

	Design
	Jan 04

	Build
	Apr 04

	Test
	May 04

	Initial User Training
	Jun 04

	Sustained User Training
	Sep 04

	Vertical Slice Shakedown
	Sep 04

	Final JAI
	Dec 04


STRATEGY.  The goal of human factors engineering activities is to make effective use of human capabilities and to minimize the effect of human limitations and errors on the eventual performance of the system.  The HFWG will address usability, human performance, and other human factors issues in the design, development, acquisition, and implementation of the control and work centers comprising the NIMS, including associated equipment, capabilities, and facilities.  The HFWG is responsible for adoption and implementation of human factors knowledge, principles, and experience pertaining to ergonomics, user-centered workstation design, computer-human interface (CHI), human performance and productivity, in harmony with the current NIMS automation concept of operations. The HFWG will perform human factors activities as described in this plan to determine the human factors issues and concerns inherent in NIMS.  Other sources of human factors issues will be those reported from field sites or by user representatives, or those discovered during development testing.  The HFWG will categorize and prioritize all HF issues and concerns; determine any impact to cost, schedule, or technical performance; and submit recommendations to the appropriate decision authority (NIMS Decision Body or facility management) for implementation.  Additionally, the HFWG will track and monitor HF issues and concerns in a database.  The HFWG will make follow-up visits to the Operations Control Centers (OCCs), Service Operations Center (SOCs), and other facilities to monitor the implementation of human factors issues resolution, mitigation plans and to assist in resolving any human factors issues.  As outlined in Section 9 of the NIMS Integrated Product Plan (IPP), the products of the HFWG will include reports detailing the results of human factors assessments of workstation console design, COTS/CAS, CHI design, and usability.

USER  TEAM.  The NIMS Operations Transition Workgroup (NOTWG), or other designated operational specialists, will provide AF operational involvement to the NIMS acquisition and development process and to the NIMS human factors effort.  The users will participate in human factors analysis and usability testing by observing/using the NIMS subsystems or prototypes and providing feedback through questionnaires and interviews.  The basis for the questionnaires, interviews, and other data collection tools will be the CHI requirements contained in Chapter 8 of Human Factors Design Standard For Acquisition of Commercial-Off-The-Shelf Subsystems, Non-Developmental Items, and Developmental Systems (HF-STD-001) and Section 3.1.11 of the NIMS Event Logging Subspecification.  The user team will consist of AF specialists from the OCCs, SOCs, and Work Centers (WCs) and representatives from the Professional Airways System Specialist (PASS) and AOP as determined by the NOTWG lead.  The responsibilities of the user team and/or operations specialist who are involved in HF activities will include:  1) assessing the usability of the NIMS subsystems, 2) identifying user/HF issues and concerns, 3) aid HFWG in categorizing and prioritizing user/HF issues and concerns, 4) provide SME input for the analysis and design of human interface aspects of NIMS components when required, and 5) assist in closing out user/HF issues once they have been addressed and resolved/mitigated.
ISSUES AND ENHANCEMENTS 
Issue 1 – Computer-Human Interaction (CHI).  CHI is the scientific field that studies human use of computer technology and the appropriate design of interfaces.  It includes the basic screen design, windowing, data entry, data display, user guidance, data communication, input devices, system feedback, error message management, and accommodating people with disabilities.  
Objectives.  NIMS must provide a usable and functional interface between its subsystems and the operators to support task performance.  This interface should optimize compatibility with personnel and must minimize conditions which can degrade human performance or contribute to human error. 

Actions.  The HFWG has developed a summary list of human factors standards and guidelines based on the Human Factors Design Standard (HF-STD-001) for Acquisition of Commercial-Off-The-Shelf Subsystems, Non-Developmental Items, and Developmental Systems (HFDS) as well as the recommendations from various FAA-conducted studies on AF systems.  This summary has been provided to the Integration Contractor (IC) for use in the development of the user interface.  The HFWG will meet with the IC Chief Application Architect and developers on a regular basis to provide HF input to screen design to both the connected and disconnected (mobile) mode.  Additionally, the NOTWG will periodically review the screens while in development to identify usability issues.

Human factors/ergonomics assessments will be conducted periodically at the OCCs and SOCs and will primarily focus on the environmental and ergonomic aspects of the human-computer interaction.  

Status.  The HFWG has developed the summary list of CHI standards/guidelines and has provided it to the IC.  The HFWG has reviewed a demonstration of the system design to date and provided initial guidance.  The HFWG has also performed CHI assessments on the Service Center screens developed to date and identified issues.  The human factors/ergonomic assessments at AOCC, POCC, and MOCC have been completed.  ACB-220 has conducted assessments at Atlanta Center and TRACON, Chicago Center and TRACON, SOCAL, Los Angeles Center, Dallas-Fort Worth Center and TRACON, Seattle Center and TRACON and Seattle Work Center.  The results of these assessments have been documented separately and are available upon request.  

Issue 2 – Consistency of COTS/CAS Software Interfaces.  The COTS and CAS products identified to provide the functionality in Spiral 5A deployment are as follows:
· NIMS Data Repository – Oracle  Database Management System (DBMS) 

· Event Logging - Peregrine ServiceCenter (SC) suite of products

· Performance Analysis – Peregrine Insight (Cognos or Business Objects) 

· Report Generation –  Crystal Reports, Peregrine ReportCenter

· Connectivity – Cisco products  

· Security – Nokia, Checkpoint FW-1, and Real Secure Intrusion Detection System (IDS) 

· Infrastructure Management – Tivoli Management suite of products
· NIMS Mobile – Syclo Agentry
Because of the varying subsystems, the possibility exists for significant differences to be present between the respective human interfaces.  Areas of particular interest are CHI characteristics such as basic screen design, feedback, and data entry (also see Issue 1).  The inherent differences of these CHI characteristics across the various COTS/CAS subsystems of NIMS may be of a severity to cause confusion and performance degradation among the users whose operational tasks require the use of the different subsystems.  Digicon has been selected as the integration contractor (IC) whose primary responsibilities will be to adapt, assemble, interface, test, and implement the NIMS functionality identified for Phase 2 using COTS products identified in the IC Statement of Work.

Objectives.  Human-computer interfaces of the different COTS/CAS subsystem software applications must have sufficient consistency to allow NIMS operators to effectively transition between subsystems with minimal confusion, performance degradation, or human error.  Data transfer between COTS/CAS subsystems shall be sufficient to eliminate the need for the operator to perform redundant data entry.  

Actions.  The HFWG will provide input to the design and conduct human factors and usability assessments on NIMS subsystem applications to ensure consistent CHI across equipment groups and facility types. The HFWG will also analyze the CHI adaptation capability of each of the COTS/CAS subsystem application and recommend display and system configuration settings that are consistent with other subsystems as well as other AF systems, both legacy and under development.  Inconsistencies will be compared with human factors standards and AF standardization guidelines for compliance.  Unresolved issues will be submitted to the user team to identify current “conventions” in use in the operational environment.  The subsystem applications will be adapted to include the identified conventions, if possible.  If a subsystem cannot be adapted to accommodate a particular accepted convention, then the HFWG will coordinate with the NIMS Training Work Group to ensure that the inconsistencies are included in operator training.  

Status.  Adherence to the summary list of standards/guidelines previously mentioned will help to ensure consistency across varying CAS/COTS interfaces.  The HFWG has reviewed the developed Peregrine ServiceCenter screens as well as attended demonstrations of Crystal Reports and Syclo Agentry and provided initial guidance.  Human factors/usability assessments on COTS/CAS software will be conducted.  The HFWG will also work closely with the IC to ensure HF concerns and issues are addressed throughout the integration of NIMS COTS/CAS subsystem applications.

Issue 3 – Human Factors in System Test and Evaluation.  The purpose of human factors in system testing is to produce evidence of the degree to which the total system can be operated and maintained by members of the target population in an operational environment.  Human factors involvement in system test and evaluation is critical to producing safe, suitable, and effective systems.  

Objectives.  NIMS System Testing (integration and operational testing) must include data collection for human factors issues to allow for early identification, tracking, and resolution.  

Actions.  The HFWG will coordinate with the NIMS Test Work Group (TWG) and will assist in preparing human factors test and evaluation requirements, criteria, measures, and procedures for assessing CHI designs and other human factors issues.  The HFWG will also assist in monitoring and conducting system tests and in reviewing and interpreting results. 

Status.  The AUATAC HFWG member is also a member of the NIMS TWG and will coordinate all human factors test and evaluation issues and requirements.

ACTVITIES.  The HFWG will conduct the following activities to ensure the NIMS products are appropriate for the human workforce that will operate and maintain it.  

	Activity Title
	Activity Description

	CHI Design & Implementation

Improve system design
	Conduct human factors and usability assessments of subsystems (e.g., ServiceCenter) that include CHI issues such as consistent CHI across equipment groups and facility types; well-organized, operationally prioritized information display screens; intuitively clear and consistent information coding; helpful fault diagnostics. Contribute to the design, prototype, and evaluation of subsystems. Conduct human factors evaluations of equipment and present tradeoffs; and human factors fact-finding studies, simulations and experiments as necessary.  Scrutinize tradeoffs to address automation projects, acquisition strategies, and degrees of project maturity and timing that may obstruct implementation of a consistent CHI design.  Identify tradeoffs with non-design approaches such as training 

	COTS/CAS selection
	Review the human factors portions of contract solicitations and proposals; conduct human factors evaluations of equipment and present tradeoffs; conduct human factors fact-finding studies, simulations and experiments as necessary.

	Contribute to Test and Evaluation
	Prepare human factors test and evaluation criteria, measures, procedures; monitor and conduct assessments; interpret and review findings; define, review and consult to specify measures and criteria for assessing CHI designs and other human factors requirements; validate SOPs

	Document review
	Review and prepare statements of work for specific human factors efforts; and requirements specification dealing with CHI and other human factors.  Evaluate technical reports, papers and briefings. Participate in concept and requirements definition and analysis

	Review relevant HF studies and research to determine impact to NIMS
	Review relevant HF studies conducted by WJHTC, CAMI or other agencies/contractors on OCC/SOC operations and processes and determine the impact, if any, on NIMS development, deployment, or operations.  Studies will include, but not be limited to, the following:

· Analysis of predecessor/similar systems;

· Studies on workload, task-load and performance;

· Studies on automation aids as intelligent assistance to decision makers;

· Studies on the use of graphics to facilitate situational awareness; and

· Studies to determine the requirements for inter- and intra-facility communications and coordination.


HF Activity Schedule.  The following is a schedule of human factors activities currently planned for the NIMS program.  This schedule will be continuously updated as additional activities are identified or as the Integrated Program Schedule changes.

	Activity
	Date (CY03)

	Develop summary CHI standards/guidelines; provide to IC
	Sep 26

	Review screen design and provide input
	Sep 30

	Attend IC demonstration
	Oct 9

	Review screen design and provide input
	Oct 14

	Review screen design and provide input
	Oct 21

	Review screen design and provide input
	Oct 28

	Attend NOTWG Meeting/IC demonstration
	Nov 13 – 15

	Attend NOTWG Meeting/IC demonstration
	Dec 16 – 18

	
	

	
	Date (CY04)

	Attend IC demonstration (Unscheduled Events)
	Feb 4

	Attend IC demonstration (Scheduled Events)
	Apr 14

	Attend IC demonstration (Administrative Events)
	Apr 29

	Review training materials
	Apr 15

	Participate in Operational Test
	May 1
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