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1. CURRENT SYSTEM


	


1.1 Background





The Voice Switching and Control System (VSCS) has been installed and is now operational at Air Route Traffic Control Centers (ARTCCs) across the country. The system enables communications between aircraft and ground (A/G) and between ground based facilities (G/G). Air traffic controllers can reconfigure operations to expand and contract the air traffic control positions to accommodate changing air traffic loads. VSCS replaces functions previously accomplished by the analog Western Electric Co. (WECO) 300 switch and the M1 Console equipment.





The VSCS consists of multiple pairs of primary and redundant A/G switch cabinets and up to twelve G/G switch cabinets. System functionality is provided by five major subsystems and additional equipment groups. VSCS also provides the ability to electronically switch any of the 350 A/G interfaces, 240 Backup Emergency Communications (BUEC) interfaces, 570 G/G trunk interfaces, and multiple PABX tielines to any of the (maximum) 430 controller positions. Detailed descriptions of the VSCS functional requirements can be found in the “Operational Concept for the Voice Switching and Control System.”





1.2 Hardware Description





VSCS allows air traffic controllers to manage communications paths between their positions and ground-to-ground circuits and radio equipment at local and remote sites. The system architecture is shown in figure 1. VSCS hardware consists of five functional subsystems, called Hardware Configuration Items (HWCI): the VSCS Console Equipment (VCE), HWCI-1; the Switching Subsystem, HWCI-2; the Maintenance Positions Equipment Subsystem (MPES), HWCI-3; the Control Subsystem (CSS), HWCI-5; and the System Interconnect Subsystem, HWCI-7. The Contractor Traffic Simulation Unit, HWCI-6, is used for testing purposes only.





The Control Subsystem provides high availability, fault tolerant system operation with communication switch control and air traffic controller position reconfiguration. This allows authorized Air Traffic Control (ATC) personnel to combine or decombine sectors, assign operational position classmarks, perform facility/area/sector/position level reconfigurations, and assign frequency connectivity to ATC positions. The Control Subsystem is based on  a six-processor Tandem CLX800 computer, running the Guardian C30.09 operating system. It communicates with the A/G and G/G switches, the VSCS console equipment, and the workstations with four redundant LAN pairs. The Tandem computer runs two Computer Software Configuration Items (CSCIs): CSCI-1, Online Operations Control and CSCI-6, Offline Support. This configuration is common to all ARTCCs.








1.3 Operating System





The Guardian C30.09 operating system is a Tandem Computers proprietary NonStop Operating system. A basic feature of Tandem NonStop environment is that if any processor in the system fails, other processors can take over its workload by running copies of the processes that were running previously in the failed processor. The Guardian C30.09 uses the Messaging Subsystem of the Non-Stop kernel to detect a failing processor, remove it from the system, and replace it without bringing down the rest of the system. The VSCS application uses the C30.09 Non-Stop feature to implement NonStop process-pairs of essential processes to achieve high availability for VSCS safety critical operations.





�





1.4 Software





The VSCS application software consists of five operational CSCIs: Online Operations Control, CSCI-1; Offline Support, CSCI-6; A/G Switch Control, CSCI-5; G/G Switch Control, CSCI-2; and VSCS Common Console Communication Control, CSCI-4. Most of CSCI-1 and CSCI-6 resides in the Tandem CLX 800 and is referred to as the Control Subsystem software. 





2. THE PROBLEM





2.1 Hardware Supportablility





During the VSCS  development, the Control Subsystem migrated through three generations of Tandem processors: TXP, CLX700, and CLX800, the current model deployed to the ARTCCs. No technology insertion has been done while the system completed software development and fielding over the last six years to minimize system deployment risk. However, the CLX processors are no longer sold by Tandem, and the commercial support for the C30 operating system ended in March 1995. Given the rapid advances in the computer industry, the Federal Aviation Administration (FAA) is now considering technology insertion for VSCS through the acquisition of state-of-the-art hardware and operating system software to upgrade the VSCS Control Subsystem and its approximately 500,000 lines of Pascal code.





2.2 Software Supportability





The Control Subsystem software, CSCI-1 and CSCI-6, running on the Tandem is primarily written in Pascal. At the time that VSCS was conceived, Pascal was a major language and its strong typing was an advantage for software development. However, during the past ten years, Pascal has waned as a development language as emphasis has shifted to other languages. VSCS is now the only major Pascal application left running on the Tandem NonStop platform, so that future supportability may be in question. The FAA wants to identify options to upgrade or replace the Control Subsystem hardware and software that will extend the system’s life to beyond 2015. The shaded area in figure 1 identifies the subject of this anticipated acquisition. Only the software running on the Tandem is to be considered for upgrade or replacement along with the hardware.





The existing Pascal application was implemented by modifying some Tandem operating system interfaces and system declarations. The implementation also made the code tightly hardware dependent, and in some software modules the implementation did not conform to industry standard practices. The FAA wants to remove these dependencies, so that the operating system is unmodified Commercial-Off-The-Shelf (COTS).





3. THE TARGET 





The FAA is seeking a complete system solution to upgrading or replacing the obsolete Tandem Control Subsystem. This solution may include the hardware, application software, and operating systems, along with the requisite integration, testing, and installation. Interested vendors are expected to have proven capabilities building and delivering complete mission critical systems and relevant experience doing similar upgrades or replacements. The proposed solution to the Control Subsystem upgrade or replacement should be compliant with industry standards, expandable, and supportable through the life span of the system.





3.1 Hardware





The proposed solution shall include all necessary hardware and associated operating systems. The upgraded VSCS Control Subsystem shall conform to the existing VSCS Interface Requirements Documents (IRDs) and Interface Control Documents (ICDs) to communicate with the A/G, G/G switches and the VCEs.





3.2 Software





The application software shall maintain functionality equivalent to that of the current baseline. The software shall be supportable over the expected lifetime of the system. Only published, industry standard interfaces to the operating system should be employed by the Control Subsystem. The vendor should provide a definitive upgrade or replacement migration path that encompasses the application software, hardware, and operating systems. 





4. Response Prerequisites





Before a responding to this announcement, vendors are encouraged to be familiar with the following references and the qualities that the FAA considers key characteristics for the system.





Reference List 





The following documents define the VSCS system and its interfaces and are pertinent to this effort to upgrade or replace the Tandem subsystems. The VP numbers are Contract Data Requirements List (CDRL) identifiers.





VSCS Product Specification


Operational Concept for the Voice Switching and Control System


VP29, Software Requirements Specifications


VP35, System/Segment Specification


VP39, Interface Requirements Specifications


VP40, Interface Design Document


VP41, Interface Control Document 


VP87, Software User’s Manual





The documents are available for review at the FAA VCSU reading room at 400 7th St. SW, Washington, D.C. 20590. Vendors interested in visiting the reading room can contact Ms. Sue Handy, ASU-330, telephone (202) 366-6193.





4.2 System Documentation





The top level specification for the system is contained in VSCS Product Specification. Requirements flow-down has been done in the System/Segment Specification, the Software Requirements Specifications for each of the CSCIs, and the Interface Requirements Specifications for the subsystem interfaces. 





Control Subsystem hardware is primarily described in commercial manuals. Installation of the hardware at each site is described in the site installation drawings for each of the ARTCCs. Software detailed design for CSCIs 1 and 6 is contained in the Software Design Documents. The Software User’s Manual explains the operation of the software.





4.3 Key Characteristics





4.3.1. Quantities. The Control Subsystem should be installed at 21 ARTCCs plus support systems at the WJHTC and the FAA Academy.





4.3.2. Fault tolerance. The Control Subsystem shall provide fault tolerant computing resources in support of system management functions, supervisory and data entry functions, and configuration/reconfiguration processes in support of ATC operations.





4.3.3 Interfaces. The Control Subsystem upgrade or replacement shall interface and operate with existing equipment and systems. In addition, the Control Subsystem upgrade or replacement shall not modify or change the existing computer-human interface (CHI) requirements for ATC and maintenance operations.





4.3.4 Maintainability. The FAA is interested in procuring a system that can be readily supported and maintained, has an open architecture with portable software, is modular in design, and uses industry standard interfaces. 





4.3.5 Training. The training system will be located at the FAAAC. The vendor shall provide course material and training aids for supplemental training covering the upgraded or replaced components. This training shall be given to system operators, maintenance, and support personnel prior to deployment. 





5. INFORMATION FOR RESPONDENTS





At this time, the FAA is conducting a market survey to assess industry capability and examine potential solutions versus preliminary rough order of magnitude cost estimates. Vendors interested in participating are invited to submit their recommended solutions and a proposal plan, including a schedule for upgrading or replacing the hardware, software, and operating system. Survey respondents should submit a white paper defining the options they can offer the FAA along with reasonable supporting material. The white paper should cover the following technical material as a minimum:





Subsystem description


	Components of the system (hardware and software)


	Their functionality


Subsystem architecture


	Internal architecture


	Internal and external interfaces


	Modularity and growth


Availability


	System availability


Maintenance 


	Maintenance concept


	Maintenance functions


Training


Training concept


Life cycle cost estimates


	Rough order of magnitude estimated costs for each phase


Total costs.





Supporting material should cover the following subjects:





Corporate description/corporate history


Corporate experience in general


Corporate experience comparable in nature to this proposed work..





Total pages submitted should not exceed 50. Responses should be addressed: 





		Federal Aviation Administration


		ATTN: Ms. Sue Handy, ASU-330


		400 7th St. SW, Room 2409


		Washington, D.C. 20590





All responses must be received by August 29, 1997.





This is not a request for proposals. The FAA will not reimburse vendors for any costs incurred in preparation of a response to this market survey. The FAA will review responses received and determine if it will proceed to the acquisition phase. The timeline for future events is as follows:





Receipt of market survey responses:			August 29, 1997


Evaluation of market survey responses:		October 31, 1997


Internet announcement:				November 28, 1997.
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