INTEGRATED SAFETY DATA FOR STRATEGIC RESPONSE (ISDSR) REQUIREMENT–HIGHLIGHTS #5

BACKGROUND DATA ON THE DISTRIBUTED FLIGHT OPERATIONS QUALITY ASSURANCE (FOQA) AND AVIATION SAFETY ACTION PROGRAM (ASAP) ARCHIVES

Given that this is the first time the Government has contracted for this Integrated Safety Data for Strategic Response (ISDSR) project support work statement, additional (non-customary) background data is being provided in this attachment.  

Voluntary Aviation Safety Information-Sharing Process:

 Requirements for Distributed FOQA and ASAP Archives

I. Introduction

The Voluntary Aviation Safety Information-sharing Process (VASIP) is designed to provide a means for the commercial aviation industry and the Federal Aviation Administration (FAA) to collect and share safety-related information and to use that information to proactively identify, analyze and correct safety issues that affect commercial aviation. 

The key to VASIP is the development of a technical process to extract de-identified safety data from any participating airline Flight Operations Quality Assurance (FOQA) or Aviation Safety Action Program (ASAP) program, aggregate it through a distributed database and make it accessible to appropriate industry stakeholders for analysis.  Initially, the process is envisioned to focus on issues that have been identified through individual airline programs.  Ultimately, it must be capable of analyzing those issues that are identified from the aggregate safety database, as well. 

The stakeholders in VASIP have identified the National Aeronautics and Space Administration (NASA) as having the institutional background, resources and personnel capable of developing this technical aggregation framework, as well as the analytical tools to support the process.  It will be accomplished in a collaborative partnership with participating airlines, employee organizations and the FAA.

II. Technical Requirements

A. Distributed National FOQA Archive

Overview. The VASIP Executive Steering Committee (ESC) and the FOQA and ASAP Aviation Rulemaking Committees (ARC) request that NASA develop and implement hardware, networking, and software for a distributed-concept archive of industry flight data and safety reports. They request that NASA and the FAA jointly fund a two-year demonstration project, implemented to a sufficient level of reliability that it may be continued by any selected organization. NASA may make use of contractors and grantees to accomplish this work. This section will specify the functions and methods required of the Distributed National FOQA Archive (DNFA) to be developed by NASA for the VASIP process. 

For flight data, NASA Ames Research Center shall implement a network of servers located on airline premises and access local servers via the network for aggregation, statistical analysis, and summarization in response to ESC requests. The servers shall receive de-identified flight parameters at measured rates, pushed from each airline’s FOQA-analysis machine to the local archive server. In response to ESC-approved requests, specified queries shall be conducted on each local server, analysis results forwarded via the network to a central server at NASA Ames, and aggregate result summaries in electronic format returned to each airline’s local server and forwarded to analysis working groups assigned by the ESC. This will allow the analysis working groups and ESC to draw conclusions at a national level and each airline to compare its results to archive results, focusing any corrective actions at an appropriate level. The network shall be capable of providing equivalent functionality for the Distributed National ASAP Archive (DNAA) described in Section B, below.

Oversight. Analyses shall be conducted on the archive only as directed by the ESC, and shall be overseen by the VASIP Rules and Procedures Subcommittee (RPS). The functionalities specified for the archive below are deemed necessary for the conduct of expected analyses, but shall be applied only as directed by the ESC and overseen by the RPS.

Functionality. Functionality for the two-year project shall be limited to functions described below, but NASA shall design the archive, network, and software to enable future growth in both number of airlines networked and analysis capability, and select hardware accordingly. Within the first year of funding, archive servers at 10 participating airlines and a central server at NASA Ames are required. The network must be capable of growth to as many as 50 total combined FOQA and ASAP program servers on completion of the program. Within the first year of funding, the archive must be capable of delivering aggregate statistical summaries to analysis working groups in response to ESC analysis requests. This requires the following functions:

· The ability to search across local servers for flights experiencing defined events. All search activities will be logged on each local server for review by the airline owner of the data.
· The ability to calculate aggregate distributions for snapshots at any point in flight, which implies abilities to

· derive new or composite parameters from recorded values
· calculate statistics and display parameter and statistic distributions at or between any points in flight

· include weather information, where recorded by vendor 

· The ability to view parameter traces of selected individual flights on their local server without moving the data to the central server

· The ability to export selected parameters from selected flights to airspace visualization tools (i.e., traffic or 3-D trajectory), so that the track of individual flights or a selected sample of flights can be viewed within their airspace of operation.

Analysis capabilities are expected to grow to include the following additional functions following completion of the program, as these functions are allowed by ESC. NASA shall design the archive to enable future development of these functions:

· The ability to extract flight signature-data to produce industry-level atypicality analysis, based on NASA’s Morning Report technology, but redirected to spot unenvisioned, statistically-extreme groups of flights

· The ability to provide ESC-selected analyses as routine electronic references for each participating airline and the ESC
· The ability to answer research questions entered from any node on the DNFA network
Processing. The archive shall be built using distributed databases. NASA shall construct a network of servers located on airline premises to be accessed by NASA for aggregation, statistical analysis, and summarization. At each airline, selected (100 to 200), de-identified parameters at measured rates shall be pushed by the airline’s FOQA-vendor analysis machine to the local archive server following completion of airline validation procedures. NASA shall contract with vendors serving airlines participating in the DNFA to:

· determine the format of data transferred to the local archive server,

· create the necessary software, and 

· accomplish these services

in a manner consistent with Federal Acquisition Regulations. The Data Aggregation Working Group (DAWG) chartered by the FOQA ARC shall recommend the final list of parameters, which will be approved by the VASIP RPS and ESC. Downloaded data shall remain on the airlines’ premises. Each flight shall be de-identified so as to retain only month of flight, departure and arrival airports and runways, and aircraft model. NASA, its contractors, and its grantees shall not assert patent or copyright on concepts or software developed to fulfill DNFA functional requirements specified in this document. However, if pre-existing tools patented or copyrighted by NASA, contractors, and grantees are applied to this data, all patents and copyrights shall remain in force.
Hardware. Hardware specifications are open to the recommendations of NASA and its contractors and/or grantees. Storage shall be provided to maintain two years’ data on the local archive server at each airline.

Software. NASA shall develop all software necessary to the archive functions, making use of COTS software where practical, but not favoring any single FOQA-vendor with participating airline customers over any other.

Networking. NASA shall provide a secure network of T-1 or better lines connecting each local server to the central server at NASA Ames and to other nodes approved by the ESC. Security performance in compliance with NASA Business and Restricted Technology (BRT) is required.

B. Distributed National ASAP Archive

Overview. This section will specify the functions and methods required of the Distributed National ASAP Archive (DNAA). For safety reports submitted to airline ASAP programs, NASA Ames Research Center shall implement a network of servers enabling de-identified information from multiple databases to be queried for aggregation, statistical analysis, and summarization in response to ESC requests. This network will include an archive server on each airline’s premises, where de-identified data will be housed, and a central server at NASA Ames, where queries are generated and summary results aggregated. NASA may also provide a server and network node to a contractor or grantee designated to accomplish queries and aggregation requested by the ESC, and delegate ASAP processing to that server. De-identified ASAP reports shall be pushed from the airline’s ASAP server to the local archive server using software provided by NASA and its contractors and/or grantees. This software must be capable of creating a common format of categorized data derived from the submission and processing of ASAP reports at the airline level or by mapping the airline’s existing reporting and analysis system to a common parameter set. 

Oversight. Analyses shall be conducted on the archive only as directed by the ESC, and shall be overseen by the VASIP Rules and Procedures Subcommittee (RPS). The functionalities specified for the archive below are deemed necessary for the conduct of expected analyses, but shall be applied only as directed by the ESC and overseen by the RPS.

Functionality. Functionality for the two-year project shall be limited to functions described below, but NASA shall design the archive, network, and software to enable future growth in both number of airlines networked and analysis capability, and select hardware accordingly. Within the first year of funding, a set of archive servers at five participating airlines and a central server at NASA Ames are required. These carriers shall overlap with airlines participating in the DNFA, such that the T-1 lines are shared within each airline, but a separate local ASAP archive server is provided. If a contractor or grantee is selected to accomplish analysis on it’s behalf, NASA may provide one additional server networked to the NASA Ames Central server to accomplish aggregation, statistical analysis, and summarization in response to ESC requests. 

Within the first year of funding the DNAA must be capable of providing aggregation, statistical analysis, and summarization to analysis working groups in response to ESC requests. This requires the following functions:

· The ability to search across local servers for ASAP reported events based on categorized parameter searches.
· The ability to calculate distributions for categorizations, which implies abilities to:

· derive new or composite categories or parameters from ASAP report parameters
· calculate statistics and display categorization and statistical distributions based on ASAP report parameters

Analysis capabilities are expected to grow to include the following additional functions following completion of the program, as these functions are allowed by ESC. NASA shall design the archive to enable future development of these functions:

· The ability to analyze ASAP reported events based on the following categorized parameters: human factor categorizations, corrective action strategies and risk assessment evaluations

· The ability to provide ESC-selected analyses as routine electronic references for each participating airline and the ESC
· The ability to answer research questions entered from any node on the DNAA network
Processing. The DNAA will be based on common format ASAP data from participating carriers. A Data Aggregation Working Group will be appointed by the ASAP ARC to define fields and categories to be included or mapped to a common format for the archive. NASA shall work with participating airlines to enable them to push de-identified ASAP reports to the local archive server. Airlines may choose to use formats built by NASA and its contractors for reporting analysis or tracking. Alternatively, airlines may participate by mapping the airline’s existing reporting and analysis system to common fields, and pushing their data to the local archive server. 

Each ASAP report on the local archive server shall be de-identified so as to retain only month of flight, departure and arrival airports, and aircraft model. NASA, its contractors, and its grantees shall not assert patent or copyright on concepts or software developed to fulfill DNAA functional requirements specified in this document. However, if pre-existing tools patented or copyrighted by NASA, contractors, and grantees are applied to this data, all patents and copyrights shall remain in force.

Hardware. Hardware specifications are open to the recommendations of NASA and its contractors and/or grantees. Hardware unique to the DNAA shall include a central aggregation server (which may be located at a contractor or grantee facility designated to accomplish queries and aggregation requested by the ESC and delegated by NASA), and local DNAA archive servers at each participating airline. Storage shall be provided to maintain two years’ data on the local archive server at each airline.

Software. NASA and its contractors and/or grantees shall develop all software necessary to the archive functions, making use of COTS software where practical.

Networking. NASA shall provide a secure network of T-1 or better lines connecting each local server to the central server at NASA Ames and to other nodes approved by the ESC. Security performance in compliance with NASA Business and Restricted Technology (BRT) is required.

III. Implementation Plan

FY 05

The DNFA infrastructure shall be established to link 10 airline customers of 2 FOQA vendors to Ames central server, and provide aggregation, statistical analysis, and summarization to analysis working groups in response to VASIP ESC requests.

Analysis capabilities during this year shall include: 

· The ability to search across local servers for flights experiencing defined events. All search activities will be logged on each local server for review by the airline owner of the data.
· The ability to calculate aggregate distributions for snapshots at any point in flight, which implies abilities to

· derive new or composite parameters from recorded values
· calculate statistics and display parameter and statistic distributions at or between any points in flight

· include weather information, where recorded by vendor 

· The ability to view parameter traces of selected individual flights on their local server without moving the data to the central server

· The ability to export selected parameters from selected flights to airspace visualization tools (i.e., traffic or 3-D trajectory), so that the track of individual flights or a selected sample of flights can be viewed within their airspace of operation.

The DNAA shall be established to link a set of archive servers at five participating airlines and a central server at NASA Ames. These carriers shall overlap with airlines participating in the DNFA, such that the T-1 lines are shared within each airline, but a separate local ASAP archive server is provided. If a contractor or grantee is selected to accomplish analysis on it’s behalf, NASA may provide one additional server networked to the NASA Ames Central server to accomplish aggregation, statistical analysis, and summarization in response to ESC requests. The DNAA shall provide aggregation, statistical analysis, and summarization to analysis working groups in response to VASIP ESC requests. Analysis capabilities during this year shall include:

· The ability to search across local servers for ASAP reported events based on categorized parameter searches.
· The ability to calculate distributions for categorizations, which implies abilities to:

· derive new or composite categories or parameters from ASAP report parameters
· calculate statistics and display categorization and statistical distributions based on ASAP report parameters

FY06

The DNFA infrastructure shall grow to at least 15 airlines. 

The DNAA infrastructure shall grow to at least 10 airlines. Analysis capabilities shall expand to include:

· Search for defined events

· Calculation of norms of contributing factors based on human factor categorizations

· Evaluation and refinement of corrective action categorizations and risk assessment categorizations used in browser-based applications

Both archives shall be implemented to sufficient reliability to be handed off to an operating organization, should the industry choose to do so.


