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	Name of Task
	Air Traffic Management Software Development
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	02/28/06
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Background
NASA Ames Research Center (ARC) supports the Advanced Air Transportation Technologies (AATT) project and the Virtual Airspace Modeling and Simulation (VAMS) project by developing prototype software for the modernization of the National Airspace System.  The Center-TRACON Automation System (CTAS) software is being used as a baseline for several ongoing development activities, while more recently initiated efforts will require the creation of entirely new software.

Since air traffic control is a safety-critical function, the software produced for this purpose must achieve extremely high levels of reliability.  In many instances, the capability does not exist either to specify the reliability criteria, or to measure them for a given software system.  The software produced under this task must be capable of interfacing with legacy systems, while at the same time be robustly designed for continual improvement and enhancement.

The Contractor will collaborate with ARC in the development and implementation of ultra-reliable software for air traffic control modernization, including decision support tools, automation systems, and simulation capabilities.

The effort will include pathfinding applications of ultra-reliable software techniques, including formal methods and automated code generation.  This approach will be essential to certifying the safety of air traffic control automation technology.  The new approach also includes a major educational element supporting the establishment of a Systems Teaching Institute.

Goal and Scope
The goal of this task is to perform collaborative research with ARC researchers for the AATT and VAMS projects, by assisting in the development of CTAS and simulation software systems.  In addition, research conducted under this task will apply emerging capabilities in software reliability analysis to the design, specification, creation, and assessment of new software modules.  In some cases, the Contractor will work collaboratively with in-house development teams to produce needed software, whereas in other cases the Contractor will have primary responsibility for the overall design and production of software, given high-level system requirements.

It is expected that the Contractor will, over time, establish a core competency in this technical area.  This is multidisciplinary research that will require integration to be successful.  In particular, integration with advanced autonomous technologies is required to forge a new vision for air traffic management tools.

Two students should be included in the Contractor’s technical team to support the objectives of the Systems Teaching Institute.  These students will be on-site and integral members of the technical teams collaborating closely with researchers.  The students will gain in-depth experience in complex multidisciplinary 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 creation of software systems for air traffic management and system simulation.  Individual priorities will be communicated to the Task Manager periodically.  Specific tasks to be performed by the Contractor include:

1. Work collaboratively with in-house development teams to produce (design, create, and evaluate) software for decision support tools and simulation tools.  Integrate breakthrough capabilities of advanced software specification and design.

2. Explore the application of advanced maintenance concepts such as self-diagnosis to current software systems to determine the extent of possible incorporation.  Demonstrate and validate these concepts through active maintenance of prototype software systems currently in use.

3. Establish access to external data as needed to support analysis and simulation requirements.

4. Lead the design of new software capabilities, as required, making use of advanced software engineering systems.

5. 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.

6. The research teams shall include at least 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 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.

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. 

Work on this task must comply with all applicable ARC policies and procedures. 

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:  Day (M-F)
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