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Background
The Automated Software Engineering Technical Area at NASA Ames Research Center (ARC) primarily develops advanced tools for automated software synthesis and automated software verification and validation (V&V).  This entails a spectrum of activities from fundamental research, case studies with NASA software systems in conjunction with NASA software development organizations, development of new algorithms, and tool implementation.

Goal and Scope
The goal of this task is to augment the Automated Software Engineering Technical Area’s research for automated software verification and validation by providing concepts, algorithms, software design, development, integration, evaluation, documentation, and maintenance.  The concepts are drawn from multiple disciplines including information sciences and applied math (including but not limited to mathematical  logic and algebraic approaches).

Areas of particular interest for automated V&V are mathematical approaches to program verification and design verification. The application areas of V&V for distributed/concurrent computing, autonomy software, and avionics software are especially important.  The research areas of particular interest for automated synthesis are program synthesis based on automated logical reasoning, tools for generating domain-specific synthesis systems, and approaches to computer-supported certification of synthesized and manually generated software.  Application areas of particular interest are data analysis program synthesis, aviation-related program synthesis, and space-science related program synthesis.

The scope of this task includes the responsibility of providing the personnel and services required to support the goals of this task and to perform project management.  The scope also includes the integration of the automation V&V with innovative advanced concepts from computational sciences resources within the UARC.  Although this work will normally be performed at Ames, 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 automated software synthesis and automated software verification and validation.  As an essential component of this task, it is expected that the Contractor will leverage its other core capabilities in computer sciences and mathematics to explore revolutionary concepts  and advancements in V&V performance and applicability.  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 apprenticeship 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 program synthesis and V&V tools and concepts.  Individual priorities will be communicated to the Task Manager periodically.  Specific tasks to be performed by the Contractor include, but are not limited to:

1. Perform research to develop, design and implement techniques that will put verification tools into the hands of system designers.

2. Develop the general framework software V&V that will be used to find errors in software descriptions given in a wide variety of software notations, including design and implementation formalisms.

3. Continue research on the V&V of autonomous systems

4. Develop techniques and tools to allow the abstraction of Java programs to allow more efficient V&V.

5. Integrate static analysis techniques with the search algorithms within the V&V tools to allow larger, distributed systems to be validated.

6. Continue research on the development of new techniques to reduce the cost and improve the behavioral coverage of the testing for the certification of aviation flight software.

7. Advanced research and development on software synthesis tools using deductive synthesis and other techniques from formal methods with the long-term goal being the synthesis of efficient, numerically stable, and customized data analysis software from a Bayesian network describing the probabilistic structure of the data analysis problem.

8. Development and research on software synthesis tools for the automatic generation of state-estimation and navigation software for aviation and space applications.

9. Perform research to develop techniques toward supporting rigorous computer-assisted certification of synthesized and manually generated flight software.

10. 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 ARC researchers in order to gain in-depth experience of complex multidisciplinary software system V&V as applied 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.)

	Algorithms and Technical Papers (including presentations)

	Operating Procedures including manuals

	Software Documentation for all code developed

	Status information in specified formats

to be used for reporting progress to funding Programs.


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 60
	
	Solaris 2.8
	
	

	Sun Ultra I
	
	Solaris 2.8
	
	

	Sun Computers
	
	Solaris/UNIX
	
	

	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

	Java & Perl
	Sun Computers


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

	
	
	

	Mac OS X
	Desktop Environment

	Sun Windows
	
	Desktop Environment

	Red Hat
	Desktop Environment


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

	
	
	

	CASE tools, 

Rational
	Debugger, analyzer, etc.

	Vi, emacs, 
	Editor


REQUIREMENTS FOR MEETINGS & REVIEWS 

The Contractor shall participate in informal weekly meetings with ARC researchers. Written input 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 development work

Off-site location: None required.

Shift requirements:  Daytime hours (M-F)
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