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C.1. PURPOSE

The FAA must provide a system that ensures the following:  safe separation of aircraft from each other, terrain/physical obstacles, and special use airspace; gives equitable access for all NAS users; and accommodates user preferences for flight times, routes, and altitudes to the maximum extent practical. The Air Traffic Control (ATC) systems provide for safe separation of aircraft, whereas the primary mission of the Traffic Flow Management (TFM) System is to optimize the flow of air traffic while maintaining a safe operating environment.

The purpose of this Statement Of Work (SOW) is to define the tasks required for modernization of the current TFM System.   Specifically, this SOW defines the tasks required for the TFM Modernization (TFM-M) Design Competition Phase (DCP).  The Contract Data Requirements List (CDRL), contained in Section J-1, defines the products to be delivered to the Federal Aviation Administration (FAA) resulting from the tasks defined in this SOW.  The Data Item Descriptions (DIDs) that correspond to the CDRLs are contained in Section J-2.

C.1.1 BACKGROUND

The FAA’s Operational Evolution Plan (OEP) provides the vision and roadmap for modernizing the National Airspace System (NAS) to meet future air traffic demands.  The execution of this plan involves the research, development and deployment of new air traffic management (ATM) systems, technologies, and decision support tools to meet these growing demands safely and efficiently.  The FAA’s Traffic Flow and Enterprise Management (TF&EM) Integrated Product Team (IPT), AUA-700, is responsible for developing and deploying technology to support the safe and efficient movement of aircraft through the NAS.  They are responsible for ensuring that new TFM systems and technologies provide NAS-Level benefits in addition to providing localized benefits within a particular volume of airspace or phase of flight.  

TFM balances air traffic demand with system capacity to ensure maximum efficiency in the utilization of the total NAS, producing a safe, orderly, and expeditious flow of air traffic.  This is coupled with the task of minimizing aircraft delays, both on the ground, in terminal airspace, and en route.  TFM functions support the primary ATC mission of separation by providing a more disciplined flow of air traffic, whereby aircraft are spaced properly and peaking is reduced.  This allows the controller to handle more aircraft with less need for delays.  ATC services are provided through teams of controllers located in air route traffic control centers (ARTCCs), terminal radar approach control (TRACON) facilities, and airport traffic control towers (ATCTs). TFM functions are performed by traffic management specialists at the central Air Traffic Control System Command Center (ATCSCC), and by traffic management coordinators at traffic management units (TMUs) located at ARTCCs and TRACONs.  

Originally developed as a proof-of-concept system, the Enhanced Traffic Management System (ETMS) and other TFM subsystems have evolved into the current mainstay for traffic flow management. In recent years, as the number of daily flights has increased, the system has begun to experience difficulty in meeting all performance, capacity, and operational requirements.   Furthermore, the TFM products that support users today have resulted from various research activities and are not fully integrated in the TFM system.    
C.1.2 SCOPE

This SOW defines the effort required for the preliminary design of the modernized TFM System. The Government anticipates a separate procurement for the detailed design, development, test, and production of the final modernized TFM.  

The TFM-M program will replace portions of the existing TFM automation systems with a modernized automation environment that supports both legacy and new functional capabilities.  The automation systems to be modernized by the TFM-M program include the current TFM centralized processing capability located at the Volpe National Transportation Systems Center in Cambridge, MA; the TFM subsystems located at the ATCSCC; and the TFM subsystems located at the various ATC facilities located in the United States.  

The Contractor’s proposed System Architecture shall meet all requirements in the TFM-M System Specification Document (SSD) as directed by this SOW.  In conjunction with the work required to develop a TFM-M system design, this SOW includes provisions for contract management, quality control, systems engineering, and design development.

C.2. APPLICABLE DOCUMENTS

The following documents are in effect on the date as stated and form a part of this SOW.

C.2.1 Specifications

FAA:



         FAA-P-1810   Risk Management (TBD)

FAA-TBD

   TFM System Specification Document, December 31, 2002

FAA-TBD

   TFM Requirements Document

C.2.2 Standards

FAA:  TBD

C.2.3 Other Documents

FAA: DOT/FAA/CT-96/01
FAA Human Factors Design Guide for the Acquisition of 

Commercial-off-the-Shelf Subsystems, Non-Developmental Items, and Developmental Systems.  (Date: TBD) 

TFM Functional Audit Report, November 15, 2002.

In the event of conflict between the documents referenced herein and this SOW, the contents of this SOW shall take precedence.

C.3. REQUIREMENTS

The tasks described herein shall be fully integrated to ensure their efficient and timely execution. Requirements for the CDRLs that are identified in this SOW are provided in Section J-1.

C.3.1 PROGRAM MANAGEMENT

The contractor shall provide the required personnel and facilities to manage and administer the work required under this contract.  The Contractor shall assign a Program Manager to organize, plan, schedule, provide technical guidance, and report on all work units of the contract.  The Program Manager shall be the focal point within the Contractor’s organization for all required program tasks.  The Program Manager shall be prepared at all times to present and discuss the status of contract activities with the Government Contracting Officer (CO), the Contracting Officer’s Technical Representative (COTR), and/or the Government Program Manager.  Management activities include internal management within the contractor's organization, subcontractor management and all management activities necessary for reporting progress, demonstrating results, and coordinating all technical activities with the FAA.

C.3.1.1 
Program Management Plan 

The contractor shall develop, maintain and update a Program Management Plan (PMP) (CDRL-A03) that identifies all major and critical milestones and is supported by risk analysis, where applicable, with appropriate mitigating factors identified.  The PMP shall provide a definition and description of all work  required to meet the requirements of this Statement of Work.  The schedule provided with the PMP shall be an integrated schedule that includes all deliverables, major milestones, intermediate milestones, and their dependencies.
 

C.3.1.2 Meetings

The Contractor shall prepare for and participate in conferences and meetings with the Government to discuss program progress identify potential problems, and resolve identified problems.  The Contractor shall notify the CO of its readiness five (5) business days in advance of the planned start of each conference or meeting and shall provide an agenda for the conference or meeting. All CDRL items required for a conference or meeting are to be delivered prior to that conference or meeting.  If contractual prerequisites to holding the conference or meeting have not been fulfilled, the Government will have the option of postponement without prejudice to other contractual requirements.  

The following instructions are applicable to all conferences and meetings:

(a) The Contractor shall propose a date and location for the conference or meeting for the COTR’s approval.  For each conference or meeting not held at a Government facility, the Contractor shall provide meeting space, which includes a Government caucus room, and services, which include telephones, facsimiles, and reproduction services.  Government facilities will only be used with the Government’s approval.  The Contractor shall prepare and deliver to the Government an agenda (CDRL-A01) at least five (5) calendar days prior to each conference or meeting.
(b) The Contractor shall conduct presentations at the conference or meeting although the Government reserves the right to revise the agenda and/or make a presentation, if desired. The Contractor shall make appropriate Contractor personnel available to respond to Government questions.  For each conference or meeting at which a presentation will be given, the Contractor shall prepare presentation materials.  The Contractor shall prepare and deliver to the Government a summary of action items and all presentation materials (CDRL-A02) at least five (5) calendar days prior to each scheduled conference or meeting.
(c) The Contractor shall record minutes of the conference or meeting and submit minutes afterwards.  The Contractor shall track action items identified at each conference or meeting.  Each assigned action item shall have a due date and responsible person(s) assigned, who shall provide the status of the action at agreed upon intervals until the action is closed.  Unless otherwise specified by the Government, the Contractor shall respond to all action items with a written closure statement.  In the event that an action item cannot be closed within ten (10) calendar days, the minutes shall reflect a plan for closure. This plan, the updated presentation material, updated action items, and meeting minutes shall be submitted to the Government no more than ten (10) calendar days after each event. (CDRL-A02)
C.3.1.2.1 Program Management Reviews

The Contractor shall conduct Program Management Reviews (PMRs) monthly.  The location for the PMR shall alternate between a location in the D.C. area, to be specified by the Government, and the Contractor’s facility.  The first PMR shall be held at the end of the first contract month in the D.C. area in accordance with Section F.   At PMRs the Contractor shall report, at a minimum, the program technical status; subcontractor status; staffing; problems; and risks.  The Contractor shall show progress against the master integrated schedule.  The Contractor shall present changes in the organizational chart, a list of recent accomplishments, and an analysis of issues remaining from the previous PMR. The PMR shall additionally address the activities scheduled to occur during the current reporting period.  The PMR shall be accomplished during one working day and shall include, as a minimum, the following: 

(a) Summary of contract accomplishments and technical progress,

(b) Actual program status versus the program plan,

(c) Schedule status, including any delays and work-arounds,

(d) Financial status,

(e) Problem areas and information on risk management,

(f) Information needed from the Government,

(g) Status of action items, and

(h) Planned activities for the next reporting period, including projected meetings and travel.

C.3.1.2.2  Post-Award Conference

The contractor shall plan, host, provide administrative support for, and participate in a one-day Post-Award Conference (PAC) to be held at the contractor’s facility following contract award, in accordance with Section F.    During the PAC, the contractor shall brief their plans and integrated schedule for satisfying these TFM DCP- SOW requirements.  The Contractor shall present and deliver the draft PMP (CDRL-A04).  The Contractor shall also provide the Government with a list of items needed to perform the work identified in this SOW that are not included in the Government Furnished Information (GFI), if any such items exist.

C.3.1.3 Risk Management

The Contractor shall plan, coordinate, and implement a risk management program in accordance with FAA-P-1810.  Risks shall be assessed for products, processes, and their interrelationships.  The risk management program shall be conducted to:

(a) Identify potential sources of technical risk and identify the risk drivers,

(b) Quantify risks, including risk levels, and their impacts on cost (including life cycle costs), schedule and performance.  Include design, cost, and schedule uncertainties and sensitivity to program, product, and process assumptions,

(c) Determine the sensitivity of interrelated risks,

(d) Determine alternative approaches to handle moderate and high risks,

(e) Develop mitigation plans to minimize risks,

(f) Take actions to avoid, control, or assume each risk.  Adjust the SEMP or other program document as necessary,

(g) Ensure that risk is factored into decisions on selection of requirements, design, and solution alternatives.

The Contractor shall report the status of risk management at the PMRs.  If a high risk is encountered between PMRs, the Contractor shall notify the Contracting Officer by letter immediately rather than awaiting the next PMR.

C.3.2 QUALITY ASSURANCE AND CONFIGURATION MANAGEMENT PROVISIONS

The contractor shall maintain Quality Control and Configuration Management Programs in accordance with the Quality Assurance Plan (QAP) submitted with its Proposal.   The Contractor shall maintain a Configuration Management Program in accordance with the Configuration Management Plan (QMP) submitted with its Proposal.

C.3.3 SYSTEMS ENGINEERING

The Contractor shall execute a systems engineering program to manage, measure and control system development and performance; to plan and execute technical program tasks; to identify and mitigate technical risks; and to manage and integrate all engineering disciplines and related activities necessary to achieve program requirements.  The Contractor shall specify a single focal point to manage and implement a planned, fully integrated engineering effort.  The Contractor shall use the Systems Engineering Management Plan (SEMP) delivered with the proposal for guidance in performing integrated Systems Engineering activities. Systems Engineering activities shall include requirements analysis, requirements allocation, architecture analysis, design, component selection, and performance modeling.

C.3.3.1 
System/Subsystem Specification (SSS)

The Contractor shall analyze the functional and performance requirements provided in the TFM-M SSD.  The Contractor shall document its understanding of the requirements from the SSD in the draft SSS.  After analyzing the SSD requirements, the Contractor will redefine the requirements where necessary for full understanding and then allocate the requirements to a subsystem documented in the draft SSS (CDRL-A05).  The draft SSS shall be delivered as Volume I of CDRL-A05.  
C.3.3.2 
Requirements Allocation and Traceability

The Contractor shall perform an analysis of the TFM system requirements defined in the SSD and allocate all requirements to hardware, software, facilities, or procedures.  The Contractor shall use the Government provided Requirements Allocation Matrix (RAM) in Section J-6 to document the association between the SSS (CDRL A05, Volume I) requirements and the SSD requirements.  This shall be delivered as Volume II of CDRL-A05.   Requirements allocated to facilities, personnel, or procedures shall be included in the RAM with appropriate notation.

C.3.3.3
  System Requirements Review

The Contractor shall provide a System Requirements Review (SRR) on the day following the second Program Management Review.  The SRR shall be completed in one day.  The Contractor shall provide an initial draft of the SSS (CDRL-A05, Volume I) and an initial draft of the RAM (CDRL-A05, Volume II) at the SRR.   The Contractor shall address any issues with requirements at the SRR, including requirements that they believe should be waived and/or are ambiguous, missing, duplicative, or otherwise unclear.

C.3.3.4
  System Performance Analysis

The Contractor shall develop and apply performance models to measure the ability of the proposed TFM-M design to meet SSD requirements. 

The Contractor shall use these models to perform sensitivity analyses to assess potential performance problems and to estimate the ability of the proposed design to accommodate a 20% growth in NAS traffic and 100% growth in connections that support TFM system users.  The proposed design, including the proposed hardware, shall also be able to handle 50% increases in memory utilization, CPU utilization, and network utilization, including both the Wide-Area Network (WAN) and LAN, to allow for future enhancements.  The System Performance Analysis shall be documented in a Technical Report (CDRL A-06).

C.3.3.5 
Trade Studies 

The Contractor shall conduct trade studies that support engineering decisions made during the analysis effort in determining what architecture would best support the TFM-M effort.  These trade studies shall be documented in Technical Reports (CDRL-A06) and shall also be presented to the Government during conduct of the System Design Review (SDR) (Section C.4).   The Contractor shall identify at least two alternatives for consideration in each trade study.  The Trade Study Technical Reports shall include the following information, as a minimum:

(a) Assumptions and background,

(b) Identification of alternatives,

(c) Identification of specific design characteristics of each alternative,

(d) SSD requirements affected,

(e) Methodology for trade study conduct,

(f) Identification of data used and sources, as applicable,

(g) Sensitivity Analyses performed,

(h) Results, and

(i) Recommendations.

The Contractor shall conduct the following trade studies:

C.3.3.5.1  TFM Architecture Trade Study

During the conduct of this trade study the Contractor shall define, analyze, and report the difference in costs and benefits to the Government of various options considered during development of the proposed TFM-M System Architecture including the following: various degrees of centralization of the data processing system; various alternatives for allocation of functions to the TFM sites; and various alternatives to meeting the TFM SSD availability requirements.  Requirements for supporting communications systems shall be clearly defined.

C.3.3.5.2  Program Implementation Alternatives Trade Study

The Contractor shall define, analyze, and report the benefits to the Government of various implementation alternatives for the modernized TFM System.  These alternatives shall range from complete modernization in an initial phase, to complete modernization in two, three, or more phases.  Each alternative shall have a clearly defined schedule with clearly defined benefits and associated costs. An assessment of the risks associated with each strategy shall be identified. The expected functionality to be delivered with each phase proposed shall be clearly defined.  

The Contractor may complete and deliver to the Government additional Trade Study Reports that summarize key trade-off study conclusions resulting from development of the proposed TFM-M System Architecture.  Contractor costs for performing additional Trade Studies and providing additional Trade Study Reports are not reimbursable by the Government.

C.3.4 TFM-M SYSTEM DESIGN DEVELOPMENT

The Contractor shall use an open systems environment as the basis for the TFM-M System Architecture.  The proposed system shall be compliant with POSIX and ISO 9000:2000.  The architecture design shall be compliant with all requirements of the TFM-M SSD and of this SOW.  To the maximum extent possible, the system elements shall be Commercially Available – both hardware and software. Commercially available products shall not be modified.  

C.3.4.1  
TFM-M System Design Development

Based on the TFM-M SSD and the Contractor’s SSS, the Contractor shall develop a high-level design for the modernized TFM system. The Contractor shall allocate all requirements of the SSS to hardware and software subsystems.   Within each subsystem identified, the software elements shall be identified at both the Computer Software Configuration Item (CSCI) level and the Computer Software Component (CSC) level in order to appropriately identify the system processing required to clearly describe the Functional Design Threads. The hardware elements shall be identified at the level of Hardware Configuration Item (HWCI).

In any case where the Contractor feels it is in the best interest of the Government to waive or change a requirement, the Contractor shall provide thorough justification for that waiver in a Requirements Waiver Request (CDRL-A04).    The Contractor shall inform the Government at PMRs of requirements Waiver Requests as each is identified.  The Contractor shall present all waiver requests and associated justifications to the Government at the SDR (Section C. 4).

The Contractor shall document its proposed design in a draft System/Subsystem Design Description (SSDD) (CDRL-A05).  

C.3.4.2  
Use and Integration of Contractor Off The Shelf (COTS)/Non-Developmental Item (NDI) Software

The design documentation shall identify all cases where a COTS/NDI product is used as an integral part of the software architecture, either as a CSCI or within a CSCI.  The design documentation shall maintain traceability between COTS/NDI usage and the requirements.  When using commercial elements, including operating systems, data base management systems, and compilers, the Contractor shall ensure openness of the design and implementation by using, to the maximum extent possible, only those features or attributes that comply with industry-approved standards.  The design documentation shall describe any planned exceptions to the application of these standards in the design or implementation of the system.  The Contractor shall clearly identify exceptions at the SDR.

C.3.4.3  
Hardware Refresh Requirements

Certain TFM System hardware is reaching its end-of-life.  The Government will require this hardware to be replaced during the TFM-M Production Phase. This hardware and the associated system processing requirements are identified in Section J-5. 

The Contractor shall conduct a Trade Study that defines and analyzes alternatives regarding the replacement of this hardware.  The Contractor shall include an option for hardware replacement prior to the deployment of the modernized TFM System (which may consist of the end-state hardware or of some interim hardware replacement) as well as an option for hardware replacement concurrent with the deployment of the modernized TFM System (which would then require sustainment of existing hardware past its end-of-life). The conclusions of the Trade Study shall clearly identify the best value solution to the Government, as well as the identification of what hardware should replace the existing hardware reaching end-of-life and when the replacement should be made.    All analyses and recommendations shall be documented and delivered in a Technical Report (CDRL A-06).  

C.3.5 DEVELOPMENT OF FUNCTIONAL DESIGN THREADS 

The Contractor shall develop Functional Design Threads that identify all system processing required for the following functions:

1. Data processing of a Flight plan amendment after it has been entered at a flight service station, and the resultant effect of that amendment on TFM user displays, such as Monitor Alert; and

2. Data processing required for a reroute entered at the ATCSCC for flights leaving La Guardia Airport due to severe weather at the Chicago O’Hare airport, including all system data elements, communications, processing, and displays involved in providing relevant information to system users who request the reroute as well as all data elements communications, processing, and displays involved in actual processing of the reroute.  

3. New functionality: To be specified.

These Functional Design Threads shall be presented to the Government during the SDR (Section C.4).   For each Functional Design Thread the Contractor shall identify all inputs, processing, and outputs in the Contractor’s proposed TFM System Design, to at least at the CSC and CSCI level for software and to the HWCI level for hardware. A description of all user displays involved in the Functional Design Thread shall be included, wherever appropriate.  The Contractor is encouraged to provide screen “mock-ups” wherever possible. Where there are personnel or procedures that are involved in the Functional Design Thread, the Contractor shall clearly identify each and the actions or procedures expected. Where appropriate, exception processing shall be included to clearly show how the Contractor’s proposed design will handle unexpected errors or system anomalies.

C.4. SYSTEM DESIGN REVIEW PRESENTATION

The Contractor shall present its completed TFM-M System design to the FAA at the SDR.  The specific date for the presentation will be scheduled in accordance with the schedule provided in Section F. The Contractor shall generate the agenda for the presentation and may use up to two days, each 9 hours including a morning break of 30 minutes, an afternoon break of 30 minutes, and a lunch break of 45 minutes. 

The agenda and presentation must include the following items, as a minimum:

1. Overview of the proposed TFM-M System Architecture.

2. Overview of the proposed software architecture, including a description and categorization of all software as “re-used,” newly developed, purchased, or other.  Software shall be described to at least at the CSC and CSCI level, and the Contractor’s estimate of Executeable Source Lines of Code (ESLOC) shall be provided for each CSCI.  Where necessary for design clarity, the Contractor shall provide a description of the Computer Software Components (CSCs) for each CSCI.

3. Overview of the proposed hardware architecture, including a description of all major hardware elements proposed and justification for their selection.   A description and rationale for selection of the hardware the Contractor proposes for TFM hardware refreshment shall be included.

4. A walk-through of the design threads identified in Section C.3.5, based on the proposed TFM-M Architecture. The walk-through shall provide sufficient information to allow the Government to identify all data processing involved, including all software functions from the Offeror’s proposed design that would be involved in the thread, all data input and output, all data dependencies, and all exception processing.  

5. A description of the Contractor’s software testing approach

6. A description of the Contractor’s transition strategy demonstrating a sound understanding of today’s system and how the proposed TFM-M System Architecture could be brought on-line with minimal impact to current operations.

7. An identification of any TFM-M SSD requirements that the proposed TFM-M Architecture does not meet, with appropriate justification.

8. An identification of major derived requirements, incorporated into the proposed TFM-M System Architecture.

9. A description of how the proposed TFM-M System Architecture meets all SSD security requirements.

10. The proposed schedule for the Production Phase of TFM Modernization.
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