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1.0 Scope

This Statement of Work (SOW) includes, but is not limited to, providing a) Center TRACON Automation System (CTAS) Test, b) Free Flight Technology Integration Laboratory, c) Conflict Probe Assessment, d) Host and ARTS Interfaces and e) Wide Area Network (WAN) support to the Engineering & Integration Branch (ACT-250).   This SOW includes the technical tasks that will support the Free Flight Program (FFP) Office.

Other programs may be added at the discretion and direction of the Contracting Officer (CO) or the Contracting Officer’s Technical Representative (COTR)/Delivery Order Contracting Officer’s Technical Representative (DOCOTR).

1.1 Locations

The Contractor shall perform the work activities described in this SOW on-site primarily at the William J. Hughes Technical Center (WJHTC). However, some tasks may require the Contractor to travel to one or more of the following locations, at the direction of the COTR/DOCOTR:

· Free Flight Offices 1500 K Street NW, Suite 500 Washington DC 

· CSC, NJ Offices 100 Decadon Drive, & 501 Scarborough Drive, Suite 200; EHT NJ 

· CSC, Rockville Offices 15245 Shady Grove Rd. Rockville Maryland 

· Logicon Sterling Federal, TX Offices 14450 Trinity Blvd. Suite 150, Fort Worth TX 

· Lockheed Martin Air Traffic Management Headquarters, Rockville, Maryland

· MITRE CAASD Headquarters, McLean, Virginia

· NASA Ames Research Center, Mountain View, California

· FAA Headquarters

· Air Route Traffic Control Centers: Minneapolis, Denver, Los Angeles, Oakland, Atlanta, Dallas Fort Worth, Miami, Chicago Cleveland, New York, Washington, and Centers

· Terminal Radar Approach Control: Southern California, Minneapolis, Atlanta, Saint Louis, Chicago, and Philadelphia Facilities

· Any other location necessary to support the SOW

1.2 General Tasks

Specific tasks for SOW systems may include, but not be limited to the following:

· Systems Engineering

· Developmental Test Support

· Operational Testing

· Deployment Support

· General Test Support 

· Air Traffic Management & Control Algorithm Analysis and Assessment

· Air Traffic Scenario Generation

· NAS Non-Interference Testing

· Laboratory Management and Operations

· System and Network Administration

· Scenario Development

· Communications Engineering

At the discretion of the CO and COTR/DOCOTR, Specialized Labor Categories may be required to support these tasks.

2.0 Systems Engineering  

 The contractor shall perform the following tasks in support of systems engineering:

· Support the development of product and system specifications, including but not limited to statements of work, system requirements documents, and interface requirements documents.

· Review, analyze, and evaluate system design deliverables (CDRLs) including but not limited to system design documents, subsystems design documents, data base documents, interface control documents and interface requirements document.

· Participate in systems engineering meetings and design reviews, report findings, address action items, and propose recommendations for all phases of system development, test and evaluation, and implementation.

· As necessary, develop and maintain a verification requirements traceability matrix.  This shall include providing the FAA with real-time status of the verification of system requirements.

· Support the analysis, classification, and resolution of problem trouble reports (PTR’s).

· Participate in the development and conduct of prototype evaluations.

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.1 Developmental Test Support  (Center TRACON Automation System & User Request Evaluation Tool)

In support of Developmental testing, the contractor shall perform the following tasks:

· Review CTAS test CDRLs, including test plans, test procedures, and test reports for all levels of testing to ensure that all applicable requirements are properly tested and verified.  Make recommendations to ensure compliance with applicable specification and standards.

· Witness CTAS system demonstrations conducted by vendors, including demonstrations of mockups, prototypes, and production level systems, hardware, software, and tools. These demonstrations may be conducted at vendor facilities and/or at the WJHTC.

· Witness CTAS software, hardware, and system tests, reduce and analyze test results, and provide written test reports, This includes factory qualification tests, installation and integration (I&I) tests, and System Acceptance Tests, as appropriate.  These tests may be conducted at vendor facilities and/or at the WJHTC.

· Support the analysis of system simulations that will be used during development testing. This includes both documentation review and the execution and analysis of system recordings.

· Participate in test meetings, report findings, address action items, and propose recommendations.

· Make recommendations for improvements to development testing.

· Serve as test monitor of the URET CCLD Formal Accuracy Test

Monitor URET CCLD Formal Accuracy Test

Participate in the Test Readiness Review (TRR) of URET CCLD Formal Accuracy Test

Participate in the pretest and post test briefings

Witness the formal test being conducted

Identify and perform analysis of anomalies found during the test 

· Review and provide detailed feedback on URET CCLD documentation on formal and informal accuracy testing, including test procedures, software design documents, problem report studies, and other like documents

· Develop detailed flight samples based on the delivered accuracy scenarios to validate the measurement on URET CCLD

Strategically determine critical accuracy situations from knowledge of the URET CCLD accuracy accounting rules and accuracy scenarios previously generated 

Extract specific flights with the desirable characteristics from Oracle database tables

If necessary, develop software tools using PL/SQL, UNIX, and Pro C/C++ software products to extract the data

Document these specific flights into detailed Microsoft (MS) Excel plots and tables, MS PowerPoint briefings, HTML pages, etc.

Package final documentation onto a hyper-linked compact disk and internet web server

Exchange comparative results between LMATM and other supporting organizations such as MITRE

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.2 Operational Testing (Center TRACON Automation System & Common Message Set)

In support of Operational testing, the contractor shall perform the following tasks:

· Develop and review OT&E test plans, test procedures, and test reports (including Quicklook and Final OT Reports). Make recommendations to ensure compliance with applicable specification, operational procedures, and standards.

· Support the conduct of dry runs of OT&E test procedures on the target system and perform data reduction and analysis (DR&A) of the test results.  This may include providing operations support of the laboratory subsystems necessary to conduct the dry runs and validating system simulations and scenarios.

· Support the conduct of OT&E at the WJHTC.  This may include operating laboratory subsystems, collecting the appropriate system data, supporting pre- and post-test meetings, and documentation of system performance and anomalies.

· Support the conduct of system familiarization for the OT&E team, including operational personnel from the field.

· Support the analysis of system simulations that will be used during development testing.  This includes both documentation review and the execution and analysis of system recordings.

· Make recommendations for improvements in operational testing.

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.3 Deployment Support (Center TRACON Automation System & Common Message Set)

In support of Deployment testing, the contractor shall perform the following tasks:

· Review of test CDRLs, including test plans, test procedures, and test reports for site testing to ensure that all applicable requirements are properly tested and verified.  Make recommendations to ensure compliance with applicable specification and standards.

· Witness site installation and integration (I & I) and site acceptance testing (SAT) at FAA field sites.

· Support the analysis of system simulations that will be used during deployment testing. This includes both documentation review and the execution and analysis of system recordings.

· Participate in test meetings, report findings, address action items, and propose recommendations.

· Make recommendations for improvements in deployment testing.

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.4 General Test Support

General test support includes those technical tasks performed in support of all testing.  This shall include, but not be limited to, the following.

· Simulation Support.  The contractor shall develop, validate, and maintain realistic NAS simulations to be used in various phases of testing.  These simulations shall include NAS SIM scenarios that execute on the NAS Mainframe, including both background and test scenarios, and shall closely replicate the operational environment at FAA field facilities.

· DR&A Support.  The contractor shall provide DR&A support to each phase of testing.  This includes DR&A of system outputs (printers, tape, etc.) and requires in-depth knowledge of the NAS Data Analysis and Reduction Tool (DART) on the job shop system at the WJHTC.

· Test Tool Support.  The contractor shall provide support to ensure that the FAA has the appropriate test tools necessary to support testing.  This includes using modified and existing test tools, as necessary.

· Laboratory Support.  The contractor shall evaluate ATC laboratory facilities to determine the extent to which they may be used to support system testing.

· Program Management Support.  The contractor shall provide program management support to the test management staff, as necessary.  This task may include the development of schedules and activity networks, analysis of test processes in support of iCMM, development and monitoring of resources estimations and utilization, development and review of management plans and reports, and transition planning for both test personnel and systems.

· Human Factors Engineering Support.  The contractor shall provide human factors engineering support for evaluation of man-machine interfaces and system display presentations.

· Configuration Management Support.  The contractor shall provide CM functions, including CM of NAS software baselines, Government Furnished Property (GFP).

· Advanced Technologies Support.  The contractor shall monitor advances in technology, tool, and methodologies and evaluate their applicability to NAS testing within the scope of this contract.  The contractor shall make recommendations.

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.5 Air Traffic Management and Control Algorithm Analysis and Assessment 

The contractor shall perform the following tasks in support of algorithm analysis and assessment:

· Design generic sampling techniques to measure the accuracy of ground based decision support systems (e.g. URET Daily Use, CTAS, and URET CCLD)

· Perform independent trajectory, altitude modeling, scenario characteristic, and conflict prediction accuracy measurement analysis on ground based decision support systems (i.e. URET Daily Use, CTAS, and URET CCLD) using SUN workstations, LINUX PCs, and DEC Alphas running VMS

· Conduct risk reduction accuracy studies for URET CCLD test program

· Enhance existing ACT-250 accuracy software tools to cover additional site adaptations

· Perform established accuracy measurements on URET Daily Use system

· Develop additional metrics to extend accuracy coverage

· Evaluate accuracy results of both URET Daily Use and Lockheed Martin reported URET CCLD performance

· Establish criteria based on statistical evidence to decide on what sample flights warrant detailed inspection

· Design performance metrics and laboratory experiment for MITRE’s Problem Analysis Resolution and Ranking (PARR) tool

· Conduct independent performance analysis of MITRE’s Problem Analysis Resolution and Ranking (PARR) tool

· Design and implement independent weather impact study on ground based decision support systems (e.g. URET Daily Use, CTAS, and URET CCLD)

· Conduct independent common aircraft trajectory prediction study on ground based decision support systems (e.g. URET Daily Use, CTAS, and URET CCLD)

· Explore research topics on ground decision support systems and present/publish research findings in relevant technical journals and professional conferences

· Apply intermediate to advanced statistical techniques (e.g. experimental design) to various studies and research

· Participate in technical interchange, meetings, technology transfer sessions, and status reviews, and provide presentations/feedback on technical issues in support of ACT-250 program sponsors

· Develop graphical tools/techniques to expedite the various studies and research on air traffic management/ground based decision support tools

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.6 Air Traffic Scenario Generation

 The contractor shall perform the following tasks in support of air traffic scenario generation:

· Design scenarios to support accuracy testing of URET CCLD and URET Daily Use in several specific formats (i.e. binary HID recorder HCS 320 Patch, binary HID recorder CMS format, and ASCII version of CMS format)

· Develop software tools to generate these scenarios on Sun Solaris platform using Pro C/C++ Oracle environment

· Generate various scenarios for potentially the seven URET CCLD ARTCCs (i.e. ZME, ZID, ZKC, ZOB, ZAU, ZDC, and ZTL)

· Develop intermediate techniques and supporting software tools to generate real traffic scenarios under specific conditions required for the accuracy testing (eg. time shifting, cloning, and replicating flights)

· Develop advanced techniques for extended requirements on the characteristics of the scenarios generated (e.g. specified encounter counts, encounter geometry, etc.), including advanced software design like the application of a genetic algorithm

· Design/development of flight data Oracle database tables which contain the traffic scenario data prior to scenario generation

· Software maintenance of the ACT-250 scenario generation tools developed to date (various tools built in Sun Solaris using UNIX shell, GNU C/C++, Oracle SQL/SQL Plus, and Oracle Pro C/C++)

· Explore research topics on scenario generation in support of ground based decision support systems and present/publish research findings in relevant technical journals and professional conferences

· Participate in technical interchange, meetings, technology transfer sessions, and status reviews, and provide presentations/feedback on technical issues in support of ACT-250 program sponsors

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.7 NAS Non-interference Testing

As a member of the project team, the contractor shall perform the following tasks in support of NAS non-interference testing:

· Supervise the NAS non-interference demonstrations of the URET Daily Use (DU) system 

· Determine when affected changes in URET DU system to the existing HCS interface warrant NAS non-interference testing

· Support the maintenance of the URET DU system in the TFM Laboratory

· Prepare the ACT-250 plans and procedures to conduct NAS non-interference demonstrations with feedback from ACT-250 test leads, AOZ, ARU, and AOS, supporting:

changes in the URET DU 

issues in the current 320 HCS interface

development to run the future CMS (common message set) HCS interface

· Support the field deployment sites on URET DU non-interference issues (currently ZID and ZME)

· Review and provide detailed feedback on MITRE URET DU test plans and procedures

· Participate in technical interchange, meetings, technology transfer sessions, and status reviews, and provide presentations/feedback on technical issues in support of non-interference testing for ACT-250 program sponsors 

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.8 Laboratory Management and Operations

· Plan, implement, and support the Free Flight Laboratory (formally TFM Lab)

· Assist in laboratory configuration for test support; troubleshoot test beds

· Provide for internal and external laboratory connectivity

· Install and configure new system and adaptation software releases

· Implement and maintain a live data feed capability

· Manage the resolution of hardware and software problems

· Support laboratory demonstrations

· Integrate with Pseudo Aircraft Simulator (PAS) system and EnRoute and ARTS IIIE in producing high fidelity simulations

· Administer laboratory scheduling

· Maintain laboratory systems (TMA, pFAST, URET Daily Use, SMA, LAN)

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.9 System and Network Administration

· Administer over 120 workstations including Sun workstations and personal computers, storage arrays, and tape library

· Ensure system availability and data integrity

· Implement and maintain Internet and Intranet servers

· Provide UNIX system administration and Oracle Database administration

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.10 Scenario Development

· Produce field ARTCC simulations 

· Provide test support in the use of developed simulations

· Manage and plan a simulation schedule

Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.11 Communications Engineering

· Implement and maintain a telecommunications Wide Area Network consisting of routers, multiplexors, T1, modems, CSU’s/DSU’s, DS1/DS0, RJ48/RJ11, RS-422, RS-232, and V.35 technologies and protocols
· Troubleshoot and resolve telecommunications network and infrastructure anomalies and outages
Additional tasks may be added at the discretion of the COTR/DOCOTR.

2.12 Personnel

Task Area Lead (Key) - Labor Skill Level AA –  

In addition to the minimum requirements for this skill level, the Task Area Lead shall have the following:

· At least 10 years of management experience

· Previous FAA experience

· Knowledge of Air Traffic Control

· Knowledge of NAS systems (particularly Free Flight tools - CTAS, SMA, CMS, URET)

Systems Engineer (Key)- Labor Skill Level AA – 

In addition to the minimum requirements for this skill level, the Systems Engineer shall have the following:

· At least 10 years experience performing computer software algorithm analysis, testing, evaluation, verification and validation

· At least 10 years experience working on the synthesis of computer algorithms

· Extensive experience writing technical documentation, having published several papers

· BS, MS, and Ph.D. degrees in Engineering or a related scientific field

· Experience working with Air Traffic Control procedures

· Multiple years experience developing ATC simulations, performing air traffic data collection, reduction and analysis, and evaluating the modeling of aircraft dynamics and trajectories

Systems Engineer/Software Engineer - Labor Skill Level A –  

In addition to the minimum requirements for this skill level, the Systems Engineer shall have the following:

· At least five (5) years test experience, two (2) years of which must be with CTAS

· The ability to bring up the Host system and its peripheral devices

· Knowledge of ARTS IIIE, the Full Digital ARTS Displays (FDADs), ARTS Color Displays (ACDs), and associated peripheral devices

· Knowledge of the HOST Computer system, DSR, and associated peripherals

· Understanding of the Air Traffic Control System

Software Engineer/Systems Engineer - Labor Skill Level A – 

In addition to the minimum requirements for the labor category selected, this person shall have the following:

· Experience with and the ability to run URET

· The ability to write computer software using C++ compiler, ORACLE Pro*C/C++ pre-compiler, and UNIX shell scripts

· Knowledge of UNIX, LINUX, VMS, WINDOWS Operating System, and ORACLE database using SQL, SQL*Plus, and SQL*Loader 

Test Engineer - Labor Skill Level A –  

In addition to the minimum requirement for this skill level, the Test Engineer shall have the following: 

· At least five (5) years test experience, two (2) years of which must be with CTAS

· The ability to review system test plans and procedures for compliance with specifications

· The ability to compose technical reports 

· The ability to bring up the HOST Computer System and its peripherals

Test Engineer/Computer Scientist/Software Engineer - Labor Skill Level A 

In addition to the minimum requirements for the labor category selected, this person shall have the following:

· Experience implementing and maintaining an ORACLE infrastructure, including experience as a Data Architect and Data Base Administrator

· Experience using SQL, SQL*Plus, and SQL*Loader

Test Engineer/Computer Scientist/Software Engineer - Labor Skill Level A 

In addition to the minimum requirements for the labor category selected, this person shall have the following:

· Experience with and the ability to run URET

· The ability to write computer software using C++ compiler, ORACLE Pro*C/C++ pre-compiler, and UNIX shell scripts

· Experience performing computer software algorithm analysis, testing, evaluation, verification and validation

Communications Engineer - Labor Skill Level A – 

In addition to the minimum requirements for this skill level, the Communications Engineer shall have the following:

· Experience implementing data communications and voice-switching network systems

· Experience responding to and implementing solutions for telecommunications network anomalies and outages

· Knowledge of numerous protocols to include TCP/IP, RS422, RS232, and V.35

3.0 Schedule

The period of performance of this requirement, if all the labor hours were ordered, is five (5) years.

4.0 Deliverables

The Contractor shall provide support to the FAA in the writing and/or reviewing of FAA program documentation. All documents prepared by the Contractor shall be on the behalf of the FAA and the Contractor may not independently publish or distribute any document without prior written permission from the COTR/DOCOTR. The Contractor shall review and provide written comments on the technical accuracy and completeness of each document. No documents, reports, information, etc. may be released to the public or provided to any party other than the FAA and it’s contractors without written approval of the COTR/DOCOTR.

The Contractor shall provide status reports, progress reports, and other deliverables as required in a format proposed by Contractor and agreed to by the Government.

The following deliverables shall be provided.  Some due dates may be dependent on system development contractor milestones, they may also be dependent on program office milestones.  The COTR/ DOCOTR will advise the contractor when dates require adjustment.  All references to days are in calendar days.

	ITEM
	DUE DATE

	Reports on Reviews/Meetings/Trips
	7 days after Review/Meeting/ Trip

	Oral/Written Status Reports
	Weekly

	Written Progress Reports
	Monthly

	Comments on project documentation
	As per project CDRL

	Reports on Reviews/Meetings/Trips
	2 days after review/meeting 

	Special Reports (as needed)
	30 days after completion of study/test

	Test Plans
	As per project CDRL

	Test Procedures
	As per project CDRL

	Test Scenarios
	As per project CDRL

	Test Reports
	As per project CDRL

	Work Control Plan
	30 days after initiation of Work Order 


5.0 Travel

Travel shall be required to locations defined in 1.1. All travel shall have prior authorization of the FAA Supervisor and the DOCOTR/COTR.  The contractor is reminded that this further defines Part I, Section G.5 (Travel) of the contract award document.

6.0 Contract Administration

The contractor shall submit invoices to the government as specified in Part I - Section G.2 (Invoice and Billing Instructions) of the contract award document with the original directed to ACT-32, one copy to the COTR, one copy to the DOCOTR and one copy to Administrative Contract Officer (ACO). All submitted invoices shall contain information as specified in Section G.2., paragraph a. In addition, the government may require a further breakout of the information to satisfy program requirements, for example: by SOW tasks or deliverables as appropriate.

6.1 The contractor shall submit a monthly progress report as defined in Part I - Section F.5 Monthly Progress Reports and Financial Summary Report of the contract award document.

6.2 Any change in subcontractor support shall be coordinated with the CO and the COTR/DOCOTR prior to implementation. 

7.0
Other Direct Costs (ODCs)

The contractor shall bill for ODCs as defined in Part I - Section G.6 Other Direct Costs.  

7.1 
Equipment

A following equipment that may be required in the performance of the work covered under this Statement of Work.  This equipment may include, but not be limited to, SUN workstations, Personal Computers, communications equipment (e.g. DSU’s, CSU’s, multiplexors, modems, phone lines, ISDN etc.), CISCO routers, equipment racks, or cabling. 

       Equipment is estimated to be approximately $250,000 per year.

7.2
 
Training

The Free Flight tools often involve new technology or new approaches to satisfy program requirements; therefore, training for the contractors may be required during performance of this delivery order. All training is at the discretion of the Government and shall be administered in accordance with Section H.19 Contractor Staff Training.

Training is estimated to be approximately $25,000 per year.

8.0
Government Furnished Property

The contractor shall administer all government property as defined in Part I, Section G.13 Government Property Reports.

9.0
Specialized Labor Categories

Air Traffic Control Specialist

In addition to the minimum requirements for this skill level, the ATC Specialist shall have the following:

· At least 15 years experience as an air traffic controller or ATC supervisor

· At least one (1) year of CTAS testing experience

· The ability to Control Air Traffic on DSR, FDADs, and ARTS Color Display
· The ability to bring up the HOST Computer system and its peripheral devices
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