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Background
NASA Ames Research Center (ARC) is supporting the En route Systems and Operations sub-element of the Advanced Air Transportation Technologies (AATT) project and the Virtual Airspace Modeling and Simulation (VAMS) project.  AATT is a project to develop Air Traffic Management (ATM) concepts, tools and procedures to enable free flight in the National Airspace System.  ARC is working with FAA organizations to explore advanced ATM concepts and develop En route decision support tools.  For example, tools which predict accidental collision with other aircraft would be helpful, as would those which identify aircraft that are not behaving “normally”, perhaps because of mechanical or human problems. Advanced concepts might include negotiated or auctioned (as opposed to commanded) routing, with the aim of maximizing system throughput consistent with safety.  These concepts and tools are validated by extensive laboratory testing and simulation using live and/or recorded air traffic data.  The Center-TRACON Automation System (CTAS) software is being used as a baseline for the development of En route tools and procedures and for field test evaluations at FAA facilities, such as the Ft. Worth Air Route Traffic Control Center.  Research software is being developed to explore and evaluate advanced ATM concepts in the laboratory.

The Contractor will work collaboratively with ARC to develop En route tools, as well as  explore  advanced concepts and base research activities in the area of Traffic Flow Management. The Contractor will support activities related to Future ATM Concepts Evaluation Tool (FACET) and System-Wide Evaluation and Planning Tool (SWEPT) development.  To achieve the desired performance levels, these tools will require breakthrough capabilities in automation,  intelligent decision support, and parallel processing.  For safety reasons, breakthroughs are also sought in software verification and validation.  This is multidisciplinary research that will require integration to be successful.  This integration with information sciences is particularly critical. Development of students through a Systems Teaching Institute is an important aspect of this research.

Goal and Scope
The goal of this task is to provide and demonstrate concepts, algorithms, software, V&V methods, and network communication concepts in collaboration with ARC.  The concepts are drawn from multiple disciplines including information sciences  and operations research. It is expected that the Contractor will have significant expertise in these areas.  The scope of this task includes providing strategies for integration of new capabilities into existing tools and software.

Although this work will primarily  be performed at ARC, there may be times when off-site duty, off-shift hours, and travel will be required to support the goals of this task.

The Contractor is expected to establish, over time, an enduring subject matter expertise in air traffic management automation technology.  As an essential component of this task, it is expected that the Contractor will leverage its other core capabilities in human factors and information sciences to explore revolutionary concepts and advancements in system performance and reliability.  Although the proportion of effort in this area will be limited, concepts generated from these interdisciplinary interactions may lead to new lines of research and new research programs.

Another aspect of establishing an enduring subject matter expertise is to support a Systems Teaching Institute.  The Contractor shall incorporate an internship program supporting one to two students as part of this research activity.  These students will be on-site and integral members of the technical teams collaborating closely with ARC and UARC researchers.  The students will gain in-depth experience in complex multi-disciplinary problems and their application to NASA’s mission.

Detailed Requirements

This section contains the detailed technical description and requirements. The Contractor shall ensure compliance with government policies and procedures as specified in the Statement of Work and the Contract Task Order.  The Contractor shall follow all applicable NASA Policy Guidance and Directives and comply with and support ARC’s Quality Policy. The Contractor may be subject to an ARC Quality review to ensure compliance with this policy.  All safety requirements must be strictly followed.  Personnel shall be aware of appropriate safety procedures and attend safety meetings as required.

The Contractor shall provide research support for the analysis, development and evaluation of En route tools and concepts.  Individual priorities will be communicated to the Task Manager periodically.  Specific tasks to be performed by the Contractor include:

1. Perform research necessary for the analysis, design, development and testing of decision support tools for En route and transition airspace.  Explore and evaluate breakthrough capabilities of advanced concepts in information sciences and human factors.

2. Provide support for the development and testing of FACET and SWEPT.

3. Provide support for the development and testing of a tool for En route data exchange between the flight deck and ground-based decision support tools.  Survey the potential of utilizing learning algorithms and machine reasoning to enhance system performance.

4. Investigate advanced traffic management concepts such as (a) the use of dynamic density predictions for airspace re-sectorization to balance controller workload and (b) modeling and optimization of TFM initiatives (GDP, metering, etc.), and (c) advantages of self-diagnosing, self-repairing, and fault-tolerant capabilities.

5. Develop, implement, and evaluate conflict resolution and trajectory negotiation concepts for distributed air-ground traffic separation.  Explore the application of intelligent agents in these concepts.

6. Produce software documentation and operational procedure guides for new and/or modified research software.  When required, the Contractor shall train Government personnel on how to run and use new and/or modified research software.

7. The research teams shall include at least one to two students as integral members with significant on-site participation.   The students shall collaborate closely with researchers in order to gain in-depth experience of complex multidisciplinary problems and their application to NASA’s mission.

Deliverables

The following are high level, general deliverables:

	Research Software Programs (including utilities, scripts, modifications, GUI, etc.)

	Test Programs and Data (including test scripts, results, etc.)

	Simulation Programs (including Data Bases)

	Operating Procedures including manuals

	Software Documentation for all code developed


METRICS

The performance metrics for this task include:

· Achievement and timeliness of deliverables/milestones

· Quality and timeliness of required reports

Software-related metrics:

· Consistent adherence to coding standards.

· Software meets all major requirements, passes all required tests for functionality, performance and reliability.

· Software documentation covers functionality and includes design philosophy and rationale.

· Operating procedures and manuals should allow a domain expert to learn how to operate the software.

Additional consideration (above the evaluation baseline) will be given for:

· Effectiveness of technology transfer

· Application to NASA missions

· External application of research tools, methods, and results

· Quality/Effectiveness of student involvement and contributions to the establishment of a Systems Teaching Institute.  This may be demonstrated by publications by students of work done at ARC.

GOVERNMENT FURNISHED EQUIPMENT

	HARDWARE 
	
	OS
	
	

	Sun Sparc 20
	
	Solaris 2.6
	
	

	Sun Ultra I
	
	Solaris 2.6
	
	

	Sun Computers
	
	Solaris/UNIX
	
	 Personal Staff Computers

	Apple Mac.
	
	Mac O.S. 
	
	 

	Laptop PC
	
	Windows/Linux
	
	


SOFTWARE

Languages (e.g., C, FORTRAN, ...)

	
	
	

	C, C++, FORTRAN
	Run on Sun computers

	X-Windows
	
	Apple

	Microsoft Office
	Apple computer

	Mat Lab
	
	Sun & Apple

	Canvas
	Apple computer

	MacDraw
	
	Apple computer

	Java & Perl
	Sun Computers


User environments (e.g., TAE, XWindows, ...)

	
	
	

	CDE Windows
	Desktop Environment

	Sun Windows
	
	Desktop Environment

	Red Hat
	Desktop Environment


Other (e.g., CASE tools, ...)

	
	
	

	CASE tools
	Debugger, analyzer, etc.

	Vi
	Editor


REQUIREMENTS FOR MEETINGS & REVIEWS 

The Contractor shall participate in informal weekly meetings with ARC researchers. Written input for these meetings shall include shall include progress, integration issues, clarification of requirements and schedule issues. 

SPECIAL REQUIREMENTS

The Contractor is expected to accept project management responsibility.   This includes compliance with NPG 7120.5A, which covers such areas as budget, schedule, risk, earned value management, and progress logs.  The Contractor must comply with all applicable ARC policies and procedures
Except as otherwise specified by the Task Order, all data first produced under the Contract (including Special Works) shall be delivered to ARC in electronic format (see DRL and Task Order for frequency).  Where data is accessible on ARC maintained computer systems, the data shall be considered delivered by identification of the file name and path.  The data shall be maintained in that location for at least one year or for a period of time specified in the Task Order.  Unless otherwise specified, all task deliverables, including source code and documentation, shall be delivered to ARC in electronic format.  The Government will establish and maintain the repository for receipt of all such data.   
The Contractor, in its Task Order proposal, must make the representation of limited rights data and restricted rights software as set forth in clause K.12.  See instruction of clause H.15.

In carrying out task order work under the Contract it is anticipated that the Contractor will receive and handle the following types of information that require special care:  (1)  Government sensitive information (both pre-existing information and related and/or non-related data first produced; (2)  third-party proprietary/trade secret information; (3) export/ITAR controlled information, and (4) scientific data that the Government has agreed not to publish before the authoring researchers can validate and publish first.   

The work will not require access to classified information.  The work may require access to government sensitive or third party proprietary/trade secret information.

OTHER REQUIREMENTS

End item

Place of performance:  On site; TBD for laboratory work

Off-site location:  TBD for laboratory work, otherwise none required.

Shift requirements:  TBD for laboratory work, otherwise day (M-F)
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