Market Survey/Request for Information

DTFA03-01-R-00012

The Federal Aviation Administration's Software Engineering Resource Center (SERC) is seeking information to assist in formulating an implementation strategy for a new computer-based system that will support the configuration of the National Airspace System (NAS).  NAS sub-systems are configured, or "adapted", to their specific service area by transforming the raw aeronautical data that describes local airport, airspace, operations, environment and resources.  This new system, the NAS Adaptation Services Environment (NASE), will support FAA and contractor personnel in adapting the NAS software.  The attached background information describes the business need, key adaptation needs, and a future vision of NAS adaptation.

The SERC believes that software design and implementation technology currently being utilized in the private sector to support e-Business applications may be relevant to the development of the NASE.  We are seeking examples that an e-Business technical approach is relevant to the development of a software system for the collection of data from distributed sources throughout the United States.  It would also address the storage of these data in a data repository/warehouse.  Such a system would provide the management of secure access and the dissemination of subsets of all requisite portions of the data to the FAA community of users on both an as needed (push) and as requested (pull) basis (e.g., dispatching or running tasks or jobs across geographically distant servers).  Information queries (e.g., data mining) could range from Ad Hoc requests to fully structured and directed queries, employing current best practices.  These best practices should include, but not be limited to, full normalization of data and data infrastructures, management information system functionality, etc.  In addition, the SERC believes that commercial-off-the-shelf (COTS) software and e-Business software development tools may significantly reduce the time and cost for deployment of the NASE.

The NASE software architecture must support the planned incremental release of functionality, techniques for interfacing a variety of data access tools by various FAA organizations, and enable the implementation of all required security strategies.  The current aeronautical and adaptation data environment consists of multiple modern and legacy systems and processes.  Any effective solution should leverage this data infrastructure to the maximum extent possible.  The FAA intends to create a secure IP-based system that facilitates interoperability of NAS support systems.

The SERC seeks to obtain in 10 pages or less, information that could demonstrate the applicability of e-Business software technology to the design and development of the NASE.  Please provide examples of how similar systems were designed and developed, and a description of a representative software architecture, with COTS components identified.

The due date for the information requested is April 30, 2001 at 3:00 PM EST.  Your narrative should be directed to:

FAA/William J. Hughes Technical Center

Contracts Branch ACT-51

Att’n: Lisa Ferrante

Atlantic City Int’l Airport, NJ 08405

All questions related to the announcement shall be address to Lisa Ferrante at Lisa.Ferrante@tc.faa.gov

Background Information

The Business Need
The FAA operates a substantial network of interconnected software-intensive systems to provide Air Traffic Control services to the aviation community.  The software systems are tailored or "adapted" to their specific service area by aeronautical data that describes local airport, airspace, operations, environment and resources.  Implementing airspace changes, for example, may require changing thousands of data items, where the changes are related in complex ways.

Adaptation is an enterprise-wide function that affects every National Airspace System (NAS) domain.  These data change on a recurring basis, may exist only in paper form, are manipulated by manual processes, and may not conform to recognized international standards.  The construction, maintenance and secure storage of the aeronautical data assets that define the NAS system environment are vital to the continued safe operation of the FAA's infrastructure.  The FAA spends millions of dollars each year on gathering, manipulating, translating, installing and testing these data in NAS software systems.

The current situation can be described in terms of four key FAA needs that provide the impetus to improve adaptation practices:

· Efficiency improvements and cost savings – the FAA needs to facilitate the introduction of new and replacement systems while making the existing NAS more efficient and reliable

· System capacity – the FAA needs to implement new, more effective, methods to plan, visualize and capture airspace redesigns

· Contracting – the FAA must provide accurate, current, and timely data and data standards as Government Furnished Information to improve contractor performance

· Standardization – the FAA must achieve data compatibility, for static data, internally, as well as with the rest of the world

Key Adaptation Issues
The dominant adaptation issues in the current and planned NAS environment are:

· The ability to evolve and deploy NAS sub-systems is dependent on adaptation activities and current approaches are cost, resource, and schedule intensive.

· No complete single source of NAS aeronautical data exists.  The data are maintained by several organizations in different locations and in different formats making data retrieval difficult.

· No single data distribution mechanism exists.  Some data are published only in hardcopy, some of the data are available in electronic form, and multiple data sources are being used for NAS adaptation.

· Adaptation processes are mostly manual and very resource intensive.  Adaptation processes have an element of potential human error.

· New adaptation methods, tools, and processes are becoming commercially available, but it is very difficult to apply new approaches to the existing NAS and its sub-systems.

Future Vision of NAS Adaptation
Future NAS software adaptation can be characterized by:

· Data that are standardized and controlled – Data elements conform to known standards approved by the NAS Configuration Control Board (CCB).  The inclusion of new data elements and proposed changes to data definitions are subject to CCB approval.  Updates to the data standards in the FAA Data Registry (FDR), the FAA Metadata Repository (MDR) describing the data, and adaptation data are all tracked using a suitable configuration management system.  International data standards are adopted wherever possible to provide maximum levels of interoperability among systems.

· Data growth and complexity are managed – Data quantity and complexity are managed and predictable.  Data standards and data elements are readily available to new acquisitions and contractors.

· Electronic data entry and secure data delivery are used – Changes to data assets are entered one time and only by the single owner at the data source.  Software tools will assist the owner in properly formatting data and checking the input for consistency and errors.  Data will be available for electronic delivery to clients who are registered and approved.  Clients will be notified of available updates due to error correction or new release.  Alternately, clients can subscribe for periodic updates of requested data elements.

· Manual data entry is minimized – Data are entered one time and used in multiple places by multiple clients.  Data entry is facilitated by tools having user friendly Graphical User Interfaces (GUIs).

· Data assets are certified – Data standards in the FDR and the contents of the MDR and the Air Traffic Control Data Repository (ATCDR) are certified accurate by their owners.  Data are fully checked for consistency and errors.

· Data assets are centralized and secured – Data standards in the FDR, the MDR, and ATCDR data elements are fully secured using industry standard techniques.  A single secure portal is provided for all data access.  Data delivery or access is provided only to trusted partners having digital certificates or equivalent.

· Well-defined processes, supported by "smart" software tools, are used to perform adaptation – Straightforward processes to manage the collection, translation, distribution, and use of its aeronautical data assets have been developed, documented, and approved.  Loss of FAA's inherent knowledge base and job expertise due to personnel retirements or other movements is substantially reduced.  Errors are substantially reduced by quality checks built into the processes and the associated tools.

· Improvements are made across domains – All proposed adaptation process improvements and enhancements to data assets are planned and executed enterprise-wide to meet FAA corporate near and long-term goals.  Required efforts are consolidated across organizations, and solutions are implemented to help lead the FAA into the future.

· Adaptation costs are contained and predictable – Adaptation processes are well known and documented, and do not require "heroes".  The cost of all facets of adaptation is tracked.  Duplicate efforts are reduced to a minimum.

· The adapted NAS is more visible and controlled – Management oversight of the adaptation process is improved.


· Centralized configuration management (CM) and quality assurance (QA) services are available through the NAS Adaptation Services Environment (NASE) – All aeronautical and adaptation data being contained in the ATCDR, and controlled via standards, facilitate configuration management and quality assurance to provide data status and ensure quality.
