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EXECUTIVE SUMMARY

This prespecification Weather and Radar Processor (WARP) Test and Evaluation
Master Plan (TEMP) lays the foundation for WARP test strategy, resources, and
implementation responsibilities. The test efforts governed by this TEMP will
ensure the WARP system meets the system and subsystem requirements allocated to
the project in the NAS-SS-1000, volumes I, II, and V; the NAS-SR-1000; and
FAA-E-To Be Determined (TBD), the WARP System Specification. The Federal Aviation
Administration (FAA) TEMP further describes the Test and Evaluation (T&E)
components for meeting program objectives for each acquisition phase. WARP will
follow the procedures for Operational Test and Evaluation (OT&E) stated in FAA
Order 1810.4B. The WARP program has been designated to have ATQ-1, Independent
Operational Test and Evaluation (IOT&E) Oversight.

The WARP procurement intends to implement a three-stage acquisition approach. The
WARP acquisition will be for an NDI-based state-of-the-art technology weather
system with development required to support the WARP National Airspace System (NAS)
interfaces and the unique Weather Surveillance Radar 1988 Doppler (WSR-88D) radar
products required. The program received Key Decision Point 3 (KDP 3) validation
due to the consolidation of the Real-Time Weather Processor (RWP) and Meteorologist
Weather Processor (MWP) functional requirements. This version of the TEMP N
addresses the testing requirements for the first two stages of WARP. An updated
TEMP will be developed with additional detail (Stage 3) as the program progresses,
through the KDP 3 and KDP 4 phases, to ensure compliance with program objectives.
This TEMP and subsequent revision(s) will be submitted for approval by the Test
Policy Review Committee (TPRC). The results of both Development Test and
Evaluation (DT&E) and Operational Test and Evaluation (OT&E) testing will be
utilized as input to a deployment recommendation decision.
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1 PURPOSE.

The purpose of this Test and Evaluation Master Plan (TEMP) is to define the
overall Test and Evaluation (T&E) phases necessary to ensure the integration of
the Weather and Radar Processor (WARP) within the environment of the National
Airspace System (NAS).

This TEMP describes the T&E processes which will be used to ensure the system meets
the requirements allocated to the project in the NAS-SS-1000, volumes I, II, and V,
the NAS-SR-1000 and the FAA-E-To Be Determined (TBD). This TEMP defines test
strategy, test requirements, and organizational roles and responsibilities, and

is developed in accordance with FAA Order 1810.4B and FAA-STD-024a. A test
Verification Requirements Traceability Matrix (VRTM) which presents high level
functional and performance requirements to be tested during WARP T&E is included.
These requirements are derived from NAS-SS-1000, volumes I, II, and V that are
allocated to the WARP program.

This version of the TEMP addresses the testing requirements for the first two
stages of WARP. The program received Key Decision Point 3 (KDP 3) validation due
to the consolidation of the Real-Time Weather Processor (RWP) and Metecrologist
Weather Processor (MWP) functional requirements. This TEMP will be updated with
additional detail when the WARP program Stage 1, 2, and 3 NAS Change Proposals
(NCP) are developed and as the program progresses through the KDP 3 and KDP 4
phases. The original TEMP and its revisions will be submitted for approval by the
Test Policy Review Committee (TPRC).

2. _REFERENCE DOCUMENTS.

The following specifications, standards and documents constitute a part of this
TEMP. The TEMP references NAS Interface Requirements Documents (IRD) that may need
to be updated and modified, as applicable, to meet WARP interface requirements.
Additional applicable reference documents are listed within the WARP System
Specification (FAA-E-TBD) and Statement of Work (SOW). The latest revisions to all
these documents, that are in effect at the time of issuance of the SOW, are to be
considered the applicable reference documents, unless otherwise specified within
this TEMP.

2.1 FAA DOCUMENTS.

2.1.1 FAA Specifications.

NAS-MD-110 Test and Evaluation (T&E) Terms and Definitions
for the National Airspace System, March 27,
1987.

NAS-SS-1000 National Airspace System (NAS) System

Specification, volumes I, II, and V,
October, 1992.

FAA-E-TBD Weather and Radar Processor System
Specification,




2.

2.

1.2

1.3

FAA-E-2770C

FAA Standards.

FAA-STD-024a

FAA-STD-013b

FAA-STD-018a

FAA-STD-026

Other FAA Publications.

FAA Order CT 1710.B

FAA Order 1810.4B

FAA Order 1810.6

NAS-IR-21012515

NAS-IR-61002515

NAS-IR-92020000

NAS-IR-51035101

NAS-IR-25152508

NAS-IR-25072515

National Airspace Data Interchange Network
Packet Switch Network System. Specification,
September 25, 1992.

Preparation of Test and Evaluation Plans and
Test Procedures, August 17, 1987.

Quality Control Program Requirements,
September 28, 1989.

Computer Software Quality Program Requirements,
September 30, 1987.

NAS Air Space Software Development, August 4,
1993.

Preparation and Issuance of Formal Reports,
Technical Notes, and Other Documentation,
February 13, 1990.

FAA NAS Test and Evaluation Policy, October 22,
1992.

Policy for Use of Nondevelopmental Items (NDI)
in FAA Acquisitions, November 13, 1992,

Area Control Computer Complex to Weather and
Radar Processor Interface Requirements
Document, TBD.

Area Control Facility to Weather and Radar
Processor Interface Requirements Document, TBD.

Coded Time Source/User Systems Interface
Requirements Document, July 30, 1991.

Remote Monitoring Subsystem to Maintenance
Processor Sub-system Interface Requirements
Document, July 30, 1993.

Weather and Radar Processor to AWOS Data
Acquisition System Interface Requirements
Document, TBD.

Weather Message Switching Center Replacement to
Weather and Radar Processor/Central Flow
Weather and Radar Processor Interface
Requirements Document, TBD.




NAS-IR-43020001

NAS-IR-21020000

FAA - XXXX

TBD.

UNISYS 12083041

2.2 OTHER STANDARDS.

CCITT Recommendation X.25

1S0/0SI 7498

I150/0SI 8073

NADIN/X.25 Packet Mode User’s Interface
Requirements Document, February 20, 1991.

Local Communications Network (LCN)/User System
Interface Requirements Document, March 30,
1992,

WARP Request for Proposal (RFP) package

Weather and Radar Processor to Weather and
Radar Processor Interface Control Document
(TBD)

Next Generation Weather Radar (NEXRAD)
RPG/Associated PUP Interface Control Document
(ICD), Version 1.

Interface between Data Terminal Equipment (DTE)
and Data Circuit-Terminating Equipment (DCE)
for Terminals Operating in the Packet Mode on
Public Data Networks, 1984, ’

Information Processing Systems-Open Systems
Interconnection-Basic Reference Model,
October 15, 1984.

Information Processing Systems-Open Systems
Interconnection-Oriented Transport Protocol
Specification, November 14, 1989.

2.3 MILITARY AND FEDERAL PUBLICATIONS.

2.3.1 Military Specifications.

None used.

2.3.2 Military Standards.

MIL-STD-461C

MIL-STD-470B

MIL-STD-785B

Electromagnetic Emission and Susceptibility
Requirements for the Control of Electromagnetic
Interference.

Maintainability Program for System and
Equipment, 30 May 1989.

Reliability Program for Systems and Equipment
Development and Production, 15 September 1980.




MIL-STD-1472D Human Engineering Design Criteria for Military
Systems, Equipment and Facilities, 1989.

2.3.3 Federal Standards.

DOD-STD-2167A Defense System Software Development,
29 February 1988.

3. SYSTEM DESCRIPTION.

A WARP system will be deployed in all Air Route Traffic Control Centers (ARTCC) and
at the Air Traffic Control System Command Center (ATCSCC). It is an NDI-based
automated interactive meteorological data and information processing service that
will serve as the primary source of real-time tactical and strategic weather data
for air traffic controllers, traffic management unit (TMU) coordinators and area
supervisors, meteorologists, and pilots. The WARP system will provide real-time
mosaicked Weather Surveillance Radar 1988 Doppler (WSR-88D) products to the

air traffic controllers. An automated weather data processing capability is

a prerequisite for reporting of weather hazards to air traffic control (ATC) users
and timely meteorological analysis of the enormous volume of available weather .
information. It will allow air traffic controllers, TMU coordinators, and area
supervisors within the ARTCC and ATCSCC access to accurate and reliable information
on current and forecast weather conditions to accomplish their mission of safely
and efficiently regulating the flow of aircraft within the NAS. Using the Area
Control Computer Complex (ACCC), the WARP will provide weather products to the
Common Console. It will provide Center Weather Service Unit (CWSU) meteorologists
the data assimilation, display, and manipulation tools necessary to analyze a wide
range of official weather measurements, reports, and forecasts. It will allow
meteorologists to identify weather conditions that may adversely impact ATC and
aircraft operations within the airspace of interest, particularly potential weather
hazards to aviation. The resulting meteorologist-created warnings and advisories
must be immediately disseminated to traffic coordinators and other ATC users to
enable, in a strategic sense, the safe separation and sequencing of aircraft in
flight. Frequent updates from a multitude of weather sensors and reporting
stations within the NAS must be merged and analyzed quickly upon receipt so that
ATC users may be promptly notified of deviations in current conditions from a
previous forecast guidance.

The WARP will provide:

a. routine dissemination of WSR-88D mosaics to air traffic controllers;

b. receipt of weather information from external sources and capability to
process, store, and display those data;

c. receipt of radar weather data, weather satellite data, real-time lightning
data, alphanumeric weather data, gridded binary weather data, and weather products
from vendor supplied data sources;

d. receipt and transmission of weather messages over the Weather Message
Switching Center Replacement (WMSCR) NAS subsystem;




e. creation of alphanumeric products, line graphics, and/or annotations to
graphical products; ‘

f. the CWSU the ability to disseminate manually created weather products to
other NAS subsystems;

g. display terminals and interfaces to facilitate scheduled and on-demand
CWSU briefings to ATC personnel.

The WARP will incorporate and improve upon the MWP functionality. To do this, the
WARP will have the following capabilities:

a. process interactive meteorological data;
b. provide real-time WSR-88D products to the air traffic controllers;
¢. acquire and display weather products not currently offered by MWP;

d. provide an improved meteorological workstation and briefing terminal
display capability;

e. interface to NAS subsystems to ensure the effective dissemination of
WSR-88D weather radar data, CWSU warning, and advisory products to ATC users.

3.1 MISSION.

The primary mission of the WARP is to provide real-time weather information to air
traffic controllers via the ACCC. The WARP will also serve as the principal source
of real-time weather data for TMUs and area supervisors, CWSU/Central Flow Weather
Service Unit (CFWSU) meteorologists, and pilots. The WARP will provide weather
information to assist in the proper sequencing and separation of aircraft. The WARP
will also aid pilots in navigating efficient flight routes through controlled :
airspace. The WARP will accomplish this by providing terminal area and enroute
weather.

3.2 SYSTEM.

The capabilities and functional and performance requirements for WARP are defined
in the WARP System Specification, FAA-E-TBD. The acquisition of the WARP system
will be comprised of three stages. This WARP TEMP addresses the acquisition
strategy for the WARP stages 1 and 2.

WARP stage 1 will provide:

a. WSR-88D radar data to the ACCC interface for use by air traffic
controllers;

b. interfaces with the WMSCR, Maintenance Processor Subsystem (MPS),
Automated Weather Observation System (AWOS) Data Acquisition System (ADAS), and
Coded Time Source (CTS) NAS subsystems;

c. a Nondevelopmental Item (NDI) state-of-the-art weather data analysis
capability to replace the MWP system.




WARP stage 2 will provide full WSR-88D functionality to the workstation as per
FAA-E-TBD. :

3.2.1 Key Functions.

a. Data Collection: the WARP will collect weather radar image data,
meteorological geosynchronous satellite imagery, graphic and alphanumeric weather
data from the National Weather Service (NWS) and other sources, alphanumeric and
graphic weather products and polar orbiter satellite imagery. Data is stored in
the WARP and output to workstation and briefing terminals.

b. Data Distribution: the WARP will disseminate weather products, advisories,
and status data to NAS subsystems (WMSCR, ACCC, MPS) and will distribute WSR-88D
products to other WARPs.

c. Data Requests: the WARP will accept and process requests for weather data.

d. Alphanumeric Products: the WARP will automatically generate reformatted
surface observation, terminal forecast, and grid winds and temperature forecast

reports.

e. Manually Created Products: the WARP will provide the meteorologist
the capability to manually create products including, but not limited to,
Meteorological Impact Statements (MIS), Center Weather Advisories (CWA), General
Information Messages (GIM) and Hazardous Weather Area Outline (HZW).

f. Mosaic Products: the WARP will provide mosaic maps depicting precipitation
and point data derived from individual WSR-88D products for the Area Control
Facility (ACF) area; and a national mosaic of the composite reflectivity products.

g. Depiction: the WARP will depict WSR-88D radar data and meteorological
satellite data in image format, surface observation data, upper air observation or
forecast data,and lightning data in vector or point format.

h. Weather Data Plots: the WARP will plot horizontal and vertical views of
surface observation data, lightning data, upper air observation data, NWS
alphanumeric products, grid winds, and temperature forecast data from external
sources and Pilot Reports (PIREP).

i. Updating: the WARP will update its database to reflect current data from
all sources.

j. Weather Alerts: the WARP will alert the meteorologist to hazardous weather
conditions, hazardous weather products, and urgent PIREPs.

k. Conversions: the WARP will perform coordinate conversions on HZWs and
Instrument Flight Rules (IFR) area outlines (IAO) for dissemination to NAS
subsystems in the appropriate projections.

1. Database: the WARP will maintain a database of all received and generated
products.

m. Archiving: the WARP will archive all products created by the WARP or
meteorologist that are generated or disseminated to external NAS subsystems.



n. Manual Inputs: the WARP will accept adaptation or demand requests,
alphanumeric and graphic annotations, new product data, display commands, and
weather data parameters for alerts.

o. Data Display: the WARP will allow the user to overlay, zoom, pan, and
animate graphics alone or in combination with one another on a color graphics
display monitor.

p. Hardcopy: the WARP will provide the capability to produce color hardcopy
of any product displayed at thée WARP workstation and the briefing terminals.

q. Maintenance monitoring: the WARP will monitor its operational status and
provide alarms to the meteorologist and the MPS subsystem when a failure is
detected.

r. Fault detection: The WARP will detect and isolate system faults to the
lowest replaceable item (LRI).

s. Adaptation requests: The WARP will allow the meteorologist to specify

lists of commonly requested products for retrieval and to display and modify these
lists.

t. Demand requests: the WARP will retrieve and display or distribute all
products in response to a demand request.

u. Standard time sources: The WARP will receive and maintain timing
synchronized to universal coordinated time (UTC).

3.2.2 WARP NAS Interfaces.

The NAS-SS-1000 specification will stipulate the following Stage 1 and 2 WARP/NAS
and Central Flow Weather and Radar Processor (CFWARP)/NAS subsystem interfaces as
referenced in figures 3.2.2-1 and 3.2.2-2:

Weather And Radar Processor (WARP);

Weather Message Switch Center Replacement (WMSCR);
External Coded Time Source (CTS);

Maintenance Processor Subsystem (MPS);

Area Control Computer Complex (ACCC);

AWOS Data Acquisition System (ADAS);

Area Control Facility (ACF);

Local Control Network (LCN).

o0 HhO QO U

3.2.2.1 WARP to WARP Interfaces.
3.2.2.1.1 ACF WARP to ACF WARP.

The interface between one WARP and other WARP(s) will be via National Airspace Data
Interchange Network II (NADIN II) and will allow the WARP to routinely acquire
WSR-88D individual radar products from WSR-88D(s) that are not directly connected
to the WARP but which are required to provide radar coverage of the WARP’s area

of interest. The interface will also provide the WARP with the capability to
request/reply WSR-88D radar products. The WARP will interface with other WARP(s)
in accordance with the WARP to WARP interface control document (ICD-TBD), via
NADIN II, in accordance with NAS-IR-43020001.
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3.2.2.1.2 ACF WARP to ATCSCC WARP.

The interface between an ACF WARP and ATCSCC WARP will be via NADIN II and will
allow the ATCSCC WARP to routinely acquire ACF mosaic products from ACF WARP(s).
The ATCSCC WARP will interface with ACF WARP(s) in accordance with the WARP to
WARP interface control document (ICD-TBD), via NADIN II, in accordance with
NAS-IR-43020001.

3.2.2.2 WARP to WMSCR Interface.

The interface between WARP and WMSCR will be via LCN and NADIN II and will

allow the exchange of weather products between WARP and other NAS subsystems.
Specifically, this interface will allow a CWSU to disseminate its generated
warnings and advisory products, general information messages, or pilot weather
reports to WMSCR for central storage and later receipt by other CWSUs and the
CFWSU. 1In addition, this interface will allow the WARP to receive similar weather
products from WMSCR that were generated at other CWSU sites, to receive surface
weather observations from automated weather observing equipment, and to receive
weather data from sources external to the NAS. The WARP will interface with the

WMSCR in accordance with NAS-IR-25072515.

3.2.2.3 WARP to External Coded Time Source Interface.

The interface between the WARP and CTS will allow the WARP to synchronize to the
NAS standard time reference with a minimum of 1l-second resolution. The WARP will
interface with the CTS in accordance with NAS-IR-92020000.

3.2.2.4 WARP to Maintenance Processor_ Subsystem.

The interface between the WARP and MPS will be via the LCN and will allow the
WARP to provide status/failure data to the MPS system in accordance with
NAS-IR-51035101.

3.2.2.5 WARP to Area Control Computer Complex.

The interface between the WARP and ACCC will be via the LCN and will allow the WARP
to provide real-time WSR-88D radar mosaic products and other weather products to
the air traffic controllers’ comsoles in accordance with NAS-IR-21012515.

3.,2.2.6 WARP to AWOS Data Acquisition System.

The interface between each WARP and its collocated ADAS will be via the LCN and
will allow the WARP to acquire weather observation data from the ADAS in accordance
with NAS-IR-25152508,

3.2.2.7 WARP to Area Control Facility.

The WARP will be installed at all sites in accordance with the facility
requirements specified in NAS-IR-61002515.

3.2.3 Interfaces External to the NAS.

The WARP will have interfaces external to the NAS to the Traffic Management (TM)
Coordinator, CWSU Meteorologist and the WARP Vendor in accordance with NAS-55-1000
and to the directly connected WSR-88D radars in accordance with UNISYS 12083041

ICD.
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3.3 REQUIRED OPERATIONAL CHARACTERISTICS.

Operationally, the WARP will be required to:

a. Generate and disseminate WSR-88D mosaics and real-time updates to the
mosaic products to ACCC;

b. accept simultaneous and continuous receipt of a specified set of weather
products;

c. process and store a specified set of weather products;

d. display radar, satellite, lightning, and/or graphic products for
meteorologist use with graphic display capabilities;

e. produce or acquire selected meteorological analyses;

f. allow meteorologists to display, compose, and manipulate alphanumeric
weather products for display at briefing positions;

g. allow meteorologists to create graphics and/or annotate existirng graphics
for display at briefing positions;

h. accept all weather products and exchange data with NAS subsystems as
per NAS-IR-21012515, NAS-IR-61002515, NAS-IR-92020000, NAS-IR-51035101,
NAS-TR-25152508, NAS-IR-25072515, NAS-IR-21020000, and the WARP to WARP ICD
(TBD);

i. detect potential weather hazards in received data and provide prompt
notification to the meteorologists;

j. egenerate and disseminate graphic and textual products for communicating
hazardous weather conditions to ATC users;

k. provide interactive graphical weather displays for direct use by traffic
coordinators, area supervisors, and other ATC users;

1. Maintain an ACF inherent availability of 0.9995.

3.4 REQUIRED TECHNICAL CHARACTERISTICS.

The WARP test verification program will verify full NAS-SS-1000 compliance of the
WARP requirements and, in particular, the capability of WARP to:

a. generate and disseminate real-time updates to WSR-88D radar mosaic
products to the ACCC within 30 seconds of receipt of an individual WSR-88D update;

b. disseminate individual WSR-88D radar products to neighboring WARP(s)
within 5 seconds after receipt;

¢. disseminate alphanumeric products to the ACCC and WMSCR within 10 seconds
of generation/receipt;

d. generate and disseminate converted gridded binary products to ACCC within
5 minutes of receipt;

11




e. disseminate manually created graphic products to ACCC and WMSCR within 10
seconds of generation; :

f. provide alphanumeric and graphic weather products generated by NWS,
Department of Defense (DOD), and international agencies; as well as WSR-88D
products, Federal Aviation Adminstration (FAA) products, and meteorological
satellite imagery from domestic and foreign sources;

g. respond to data requests stored in its database and display them within
3 seconds mean time, 5 seconds 99 percent of the time, and within 10 seconds
maximum time. Requests outside the database will be forwarded to the central
storage location within 10 seconds after receipt of request;

h. acquire and maintain weather products for an area equal to the ARTCC/ACF
area and national products;

i. produce or acquire and display station model plots, thermodynamic diagrams
and sounding analysis, and plan view contoured analysis;

j. process, transfer and store weather products to the WARP and the WMSCR
within 10 seconds of meteorologist request;

k. archive all products created that are generated or disseminated to
external NAS subsystems for 15 days. WARP shall also maintain a journal of all
products accepted for the last 15 days;

1. have data capacity to handle the data sources and destination with peak
data rates;

m. disseminate products or requests to the WARP, WMSCR, ACCC, and vendors
central storage location;

n. accumulate and maintain all data for the minimum retention time stated in
NAS-SS-1000, volume II, paragraph 3.2.1.5.2.2.9;

o. display radar imagery, satellite imagery, or point format data at the
resolution received; ACF radar mosaic at 4 kilometer (km); and national radar
mosaic at 10 km;

p. overlay at least 3 products, display images in operator-selected colors
from a palette of 256 colors and 64 gray scales, zoom displayed images in integer
steps from 1:1 to at least 8:1 magnification, pan any zoomed product;

q. synchronize system time with external time source;

r. have an animation capability;

s. 1integrate properly within the NAS.
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3.5 TEST AND EVALUATION STRATEGY.

For the purpose of FAA Test and Evaluation, WARP is characterized as an NDI-based
acquisition with a development effort required to supply NAS interfaces and WSR-88D
functionality. The WARP test and evaluation process addressed in this TEMP is
based on FAA NAS Test and Evaluation Policy, FAA Order 1810.4B and FAA Order 1810.6
for NDIs. Test strategies for each test and evaluation phase are summarized in the
following sections. The WARP test flow diagram in appendix C identifies the
overall approach for testing the WARP system.

The acquisition strategy for WARP stages 1 and 2 requires acquisition and
deployment of three versions of the WARP system (stage la to provide WSR-88D radar
mosaics to the ACCC, stage lb to provide an NDI weather analysis capability and
interfaces to WMSCR, ADAS, CTS,and MPS NAS subsystems; and stage 2 to provide full
WSR-88D functionality). Operational Capability Demonstrations (OCD) will be held
at each offeror’s facility as part of the technical evaluation of the proposal for
contract award. Based on the WARP acquisition strategy, FAA T&E of the WARP system
will require full Development Test and Evaluation (DT&E) and Operational Test and
Evaluation (OT&E) for stage la and 1lb prior to a Deployment Readiness Review (DRR)
decision required for deployment. WARP stage 2 will be a new software release
which will require a full DT&E phase with a follow-on OT&E phase prior to updating
the deployed stage 1 WARP system(s). WARP Stage 2 will not require a DRR decision.

WARP stage 1b will be acquired, tested, and deployed prior to stage la. WARP stage
1b will be tested to verify those WARP specification paragraphs listed in section
J-4, WARP Staged Requirements Traceability Matrix, of the WARP RFP for stage 1b.
Testing of WARP stages la and 2 will address those WARP specification requirements
listed in section J-4 of the WARP RFP for the respective stages.

Four limited production WARP systems will be procured to support the WARP testing
effort. The four limited production systems will consist of two systems for OT&E
(one to test the ARTCC/ACF requirements and one to test the ATCSCC requirements),
one for the first ARTCC/ACF site and one for development at the contractor'’s
facility. The WARP OT&E program will require two key sites. The two key

sites will be the ATCSCC and an ARTCC/ACF. Two key sites are necessary due to
differences in WARP requirements for the ATCSCC and the ARTCC/ACFs. The ACF

WARP and ATCSCC WARP requirements will be tested independently, and possibly
concurrently. WARP OT&E of the ACF requirements will be tested at the FAA
Technical Center. WARP OT&E of the ATCSCC requirements will be tested at the FAA
Technical Center, or at the ATCSCC. Following DRR approval, WARP systems will be
acquired for the remaining ARTCC/ACFs and one for the FAA academy for training.
Testing resources for WARP DT&E and OT&E are defined in table 1 of appendix B.
Funding for FAA Technical Center contractor personnel will be addressed in the
yearly Program Directives between ANW-200 and ACW-200B.

13




3.5.1 OCD Strategy.

As part of the WARP solicitation process, an OCD will be conducted by prospective
WARP offerors prior to contract award. The OCDs will demonstrate the current
functionality of the offerors’ proposed NDI-based systems. The OCDs will be used
by the FAA to evaluate the ability of the offeror’s proposed system to meet a
subset of the WARP system specification requirements (FAA-E-TBD) and to assess the
risk to the government of building the WARP system on the offeror’s NDI platform.
At the conclusion of the solicitation process, a contractor will be selected to
provide the WARP service.

The WARP Associate Program Manager for Engineering (APME), ANW-600, will organize a
technical evaluation team comprised of FAA and support contractor personnel with
sufficient expertise and experience to participate in the evaluations of each
prospective vendor’s OCD. The WARP APME will be responsible for overall management

and scheduling for the OCDs.

3.5.2 Development Test and Evaluation (DT&E) Strategy.

The chosen WARP contractor shall modify its proposed NDI-based system to implement
interfaces that will allow the WARP to communicate and exchange data with other NAS
subsystems and to provide the WSR-88D functionality required to supply real-time
weather radar data to the air traffic controllers. The DT&E is intended to verify
that the developed interfaces are correctly implemented according to applicable
IRDs, using simulated NAS interfaces where required, that the developed/modified
NAS interface software has been correctly integrated with the NDI capabilities at
OCD, and the WARP system meets all physical, functional, and performance
requirements of the WARP Specification.

For each stage of the WARP acquisition, the contractor shall plan and conduct a
DT&E Factory Acceptance Test (FAT) of the WARP limited production systems. The
DT&E FAT will be formally witnessed by the FAA. The DT&E FAT shall verify the
capability of WARP to meet all functional, interface, and performance requirements
of FAA-E-TBD as delineated for each stage (la, lb, and 2) in section J-4 of the
WARP RFP.

Stage 1b will be tested first with the following stages (la and 2) tested for their
WARP specification requirements and also regression tested for any impact to the
delivered capabilities of the preceding stage(s).

The contractor shall plan and conduct a DT&E Site Acceptance Test (SAT) of the two
WARP systems which will support OT&E. The DT&E SAT will occur at the FAA Technical
Center and the first operational site and shall be formally witnessed by the FAA.
The DT&E SAT shall verify the capability of WARP to meet functional, interface, and
performance requirements of FAA-E-TBD.
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3.5.3 Operational Testing and Evaluation (OT&E) Strategy.

The FAA will conduct OT&E to evaluate WARP NAS end-to-end baseline performance,
operational effectiveness and suitability, including reliability, availability,
degraded operations, stress and NAS loading, human factors, safety,
maintainability, site-adaptation data, security, and transition switchover. OT&E
also identifies deficiencies in NAS hardware, software, human performance factors,
and/or operational concepts. It encompasses an interactive process of risk
reduction demonstrations and analysis and assures that the NAS functionality (as it
existed prior to installation of a new subsystem) is not degraded. OT&E consists of
three test phases - Integration, Operational, and Shakedown. The division of
responsibilities for FAA OT&E (Integration, Operational, Shakedown) as per FAA
Order 1810.4B are illustrated in figure 3.5.3-1. Successful completion of WARP
OT&E for stages la and 1b will result in a DRR Executive Committee (EXCOM) decision
to deploy the contractor system for both versions of stage 1 WARP. WARP stage 2
OT&E testing will also occur at the FAA Technical Center. The contractor shall
provide the WARP stage 2 software to the FAA Technical Center after successful DT&E
is completed. When a successful OT&E is completed on the stage 2 software, a
deployment recommendation will be made to ANW-600 by ACW-200B. The following NAS
interfaces will be tested as part of the stage 1lb requirement: WMSCR, ADAS,

CTS, and MPS. The ACCC NAS interface will be tested as part of the stage la
requirement. All NAS subsystems planned for integration with WARP are scheduled to
be available in time for WARP OT&E testing at the FAA Technical Center. Interfaces
that are not available for OT&E at the FAA Technical Center will have to be tested
using follow-on site testing at an operational site when the interfaces become
available. Responsibility for testing of the WARP NAS interfaces, when they become
available, will be discussed and agreed upon by the WARP program office and the
respective WARP NAS interfacing subsystem program office.

During OT&E operational and shakedown testing, personnel from air traffic, airways
facilities (AF), and CWSU meteorological community will participate in assessing

the operational suitability and effectiveness of the WARP system.

3.5.4 Production Acceptance Test and Evaluation (PAT&E) Strategy.

The contractor shall prepare and conduct a PAT&E SAT of the WARP system at each
operational site after installation of WARP. The PAT&E SAT shall verify the
capability of the WARP system to meet functional, interface, and performance
requirements of FAA-E-TBD. During the SAT conduct, live NAS interfaces shall be
used, if available.

3.6 CRITICAL TEST AND EVALUATION ISSUES.

The verification philosophy used on the WARP is based on a building-block approach.
All functional and performance requirements delineated in FAA-E-TBD and the NAS
IRDs will be verified through Test, Demonstration, Analysis, or Inspection.

The WARP OT&E test approach will be guided by the Open Systems Interconnection
(0SI)/International Organization for Standardization (ISO) 7498 OSI Model, where
applicable.
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3.6.1 Technical Issues.

The following are critical technical issues associated with the WARP testing
program:

a. Testable requirements for the WSR-88D radar interfaces and the WARP to
WARP interfaces need to be identified and published in ICDs;

b. If the WARP system uses the FAA Telecommunications Satellite (FAATSAT) for
communication between ARTCCs, testable requirements for the FAATSAT interface need
to be identified and published in government document(s) for DT&E and OT&E testing;

c. If commercial satellite communication is accepted as a viable
implementation for WARP, WARP DT&E and OT&E testing will require Reliability,
Maintainability, and Availability (RMA) test requirements for the vendor's
satellite communication system. These requirements will include a bit error rate
test and Reliability, Maintainability, and Availability (RMA) analysis of the
impact of the commercial system on the WARP availability requirements;

d. Testing of ATCSCC WARP requirements will depend on the contractor designed
WARP system configuration.

e. Testing the WARP to WARP interface cannot be completed without all WARPs
being deployed to verify the interface between a given WARP and its neighbor
WARP(s) to provide ACF WSR-88D mosaicking capabilities.

f. The inherent availability number for the WARP system is specified as
0.99963, to maintain an overall NAS system 0.9995 availability, in the WARP
specification and as 0.9995 in the NAS. The 2190 hours MTBF (NAS) and 2190 hours
MTBCF (WARP Specification) when combined with a MTTR of .5 hours (NAS and WARP
Specification) produce an inherent availability requirement of 0.999772. For WARP
to meet the NAS requirement for 2190 MTBF, the WARP will have to maintain an
inherent availability of at least 0.999772.

g. If different communication requirements for the Anchorage, AK, ACF are
needed, they will be addressed in the OT&E Plan(s) and Procedures.

3.6.2 Operational Issues.

An operational site needs to be determined to support the OT&E effort. A WARP
to WARP interface test using the WARP system at the designated operational site
and the WARP system at the FAA Technical Center as neighboring ARTCCs must be
performed.

3.7 QUALITY ASSURANCE.
The testing delineated in this TEMP will be performed in accordance with

the quality assurance requirements of the WARP Request for Proposal (RFP).
FAA-STD-013b and FAA-STD-018 are the applicable FAA Quality Assurance Standards.




4. PROGRAM SUMMARY.

4.1 ORGANTZATIONAL RESPONSIBILITIES.

Organization
ANW-200

ANW-600

ASU-420

ANS-420

ACW-200B

Primary Roles and Functions

The WARP Program Manager (PM) directs and manages all FAA
activities for WARP acquisition and implementation. The PM is
responsible for design, development, integrated logistic
support, test and evaluation, full-scale production, and
installation. The PM is the spokesperson for the project inside
and outside the FAA, including Congress, other government
agencies, contractors, the aviation community, and the media.
The PM develops the acquisition plan and project implementation
plan. The PM develops program and budget justification
documentation and controls program funds within approved
appropriation. The Program Manager and the Associate Program
Manager for Test (APMT) jointly prepare and approve a Program
Directive (PD). The ANW-200/ACW-200B PD delineates activities to
be performed by both organizations and the required funding and
resources required by those activities. The PM also jointly -
prepares PDs with other Associate Program Managers (APMs) in the
matrix team which delineates activities outside of funding.

The WARP APME directs, manages, and accomplishes engineering
activities delineated in PM/APME program directives. The APME
selects the FAA technical evaluation team to witness OCDs. The
APME provides assistance and support to the implementation of
this TEMP through the review of related test plans, procedures,
test data, and test reports. In conjunction with the ACW-200B
APMT, the APME presents reviews to the Test Policy Review
Committee (TPRC) as required.

The WARP Associate Program Manager for Quality (APMQ) directs,
manages, and accomplishes quality activities delineated in WARP

program directives.

The WARP Associate Program Manager for Logistics (APML) directs,
manages, and accomplishes logistics and training activities
delineated in WARP program directives.

The WARP APMT is the focal point for testing activity. The APMT
ensures the preparation of test plans and procedures is in
accordance with FAA-STD-024a. Responsibility for all aspects of
DT&E, OT&E Integration and OT&E Operational testing are the
APMT's and is in accordance with FAA Order 1810.4B and ANW-1
directives. The APMT conducts Test Schedule Status Review (TSSR)
meetings and provides recommendations based on test results

in support of the DRR EXCOM process. ACW-200B may utilize
contractor support, where needed, to meet these requirements.
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A0S-530 A0S-530 is responsible for the development and preparation of the
WARP OT&E Shakedown Test Plan, WARP OT&E Shakedown Test
Procedures, and will conduct OT&E Shakedown testing. OT&E
Shakedown testing is, in part, an Independent Validation &
Verification of the OT&E Operational effort. AO0S-530 will
witness OT&E Integration and OT&E Operational testing.
Requirements that have been demonstrated to A0S-530's
satisfaction during OT&E Integration and OT&E Operational
testing will not be retested during OT&E Shakedown. A0S-530
will review the technical instruction books for completeness and
technical accuracy.

ASE-100 ASE-100 will validate WARP system requirements and generate the
NCPs required for all new NAS interfaces for the WARP system.

ATR-130 ATR-130 is responsible for developing WARP system requirements
which are validated by ASE-100. ATR-130 will ensure Air Traffic
(AT) satisfaction with the WARP program throughout the WARP
acquisition cycle.

Prime WARP Conducts development, factory, site acceptance, and production
Development testing. Provides test support to FAA OT&E testing as requested.
Contractor Works deficiencies related to testing.

FAA Regions Support activities described in the WARP Program Implementation

Plan which lead to site acceptance and field shakedown testing.

TPRC Responsible for approving TEMPs and their revisions, and
resolving T&E issues that cannot be resolved at lower levels
of management.

4.2 SPECIFIC RESPONSIBILITIES.

The following provides specific responsibilities and authorities consistent with
FAA Order 1810.4B.

4.2.1 Program Manager (PM)/Associated Program Manager for Engineering (APME).
a. Responsible for overall program management.
b. Presents T&E deployment issues to DRR.

c. Arranges with APMT for T&E support, coordination and monitoring through an
annual PD.

d. Approves PD.

e. Tasks APMT to prepare PDs between the program office and other FAA
organizations.

f. Requests funding for project T&E which is included in the overall program
funding.
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g. Responsible for receiving TPRC approval for the FAA TEMP.

h. Prepares test policy waiver requests, and submits them to the Secretariat
via the Service Director or Program Director, as appropriate.

i. Coordinates T&E requirements for DOD, or other government agencies, on
joint procurements as the project requires.

j. Develops, or has the APMT develop, the project specification VRTM, and
incorporates these requirements into the project.

k. With APMT support, brings unresolved T&E issues before the TPRC via the
TPRC Secretariat.

1. Approves DT&E test plans, procedures, and reports.

m. Recommends to the contract officer (CO) approval of DT&E test plans,
procedures, and reports.

n. Reviews DT&E test plans, procedures, and reports.
o. Monitors DT&E contractor conducted tests.

P. Reviews OT&E Integration and OT&E Operational test requirements, plans,
procedures, and reports.

q. Approves OT&E Integration and OT&E Operational test requirements, plan,
procedures, and reports.

r. Monitors OT&E Integration and OT&E Operational tests.
s. Monitors OT&E Shakedown.

t. Reviews Field Shakedown requirements with the Airway Facilities Division
organization.

u. Reviews SAT test plans, procedures, and reports.
v. Monitors Field Shakedown.
w. Oversees distribution for DT&E/SAT test plans, procedures, and reports.

X. Responsible for FAA TEMP distribution.

y. Responsible for identifying and prescribing appropriate distribution and
accountability controls for program technology that is critical to the United
States, in accordance with applicable provisions of National Security Directive 298

and the Industrial Security Manual.




4.2.2 Engineerin Test, and Evaluation Service (ACN)/Engineerin Integration and

Operational Evaluation Service (ACW).

ACW responsibilities:
a. Member of the TPRC.
b. Provides APMT.
c. Prepares Project TEMP.
d. Prepares OCD plans/procedures.
e. Reviews test plans.
f. Reviews DT&E, OT&E Integration and OT&E Operational test requirements.

g. Provides concurrence on OT&E Integration and OT&E Operational test plans
and reports prior to review.

h. Presents unresolved T&E issues, significant T&E test result problems, or
violations of T&E policy to the TPRC. '

i. Provides T&E assessments to the DRR.
ACN responsibilities:

a. Member of TPRC.
b. Provides for FAA Technical Center facility readiness.

4.2.3 APMT.

a. Supports development of test policy and test standards.

b. Acts as the agent of the PM to manage the T&E program; including
establishing overall test schedules, coordinating tests, ensuring that all test
requirements are satisfied, and that tests are performed in accordance with

approved procedures.

c. Prepares, coordinates, and approves, with the PM, an annual PD which
addresses all T&E task support activities and resources required for the project.

d. Prepares appropriate T&E inputs to project document (e.g., project
procurement package) and as specifically tasked in the PD.

e. Prepares PDs between the project office and other FAA or DOD organizations
to fund and/or arrange for the organizations’ participation in T&E activities.

f. Jointly prepares and updates the FAA TEMP with the PM.
g. Provides updates of available test results during DRR.

h. Reviews DT&E test requirements, plans, procedures, and reports.
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i. Arranges DT&E and PAT&E test support.
j. Prepares DT&E and PAT&E test requirements.

k. Coordinates with performing organizations, and monitors DT&E, OT&E, and
PAT&E activities.

1. Reviews contractor-prepared DT&E and PAT&E plans, procedures, and reports.

m. Prepares DT&E and PAT&E test plans, procedures, and reports when tasked by
the PM to develop hardware or software, instead of a contractor.

n. Directs and conducts DT&E testing if tasked by the PM/APME and monitors
DT&E testing performed by a contractor.

o. Reviews DT&E and PAT&E requirements for inclusion in the FAA TEMP.

p. Prepares OT&E Integration and OT&E Operational test requirements for
inclusion in the FAA TEMP.

q. Prepares OT&E Integration and OT&E Operational test plans, procedures, and
reports.

r. Reviews OT&E Shakedown requirements, plans, and procedures.

s. Directs and conducts OT&E Integration and OT&E Operational tests. AO0S-530
may optionally participate in test conduct.

t. Reviews all OT&E Shakedown reports (information only).
u. Reviews Field Shakedown requirements, plans, procedures, and reports.
v. Monitors OT&E Shakedown.
w. Monitors Field Shakedown.
4.2 .4 Office of Independent Operational Test & Evaluation Oversight (ATQ).
a. Member of TPRC.
b. Oversees all WARP testing effort.
c. Assesses dperational suitability and effectiveness of the WARP system.
d. Coapproves the TEMP.
e. Reviews and comments on DT&E and OT&E plans, procedures, and reports.

f. Provides operational readiness assessment reports to the FAA
Administrator.

22

-




4.2.5 Operational Support Service (AQS).

a. Member of TPRC.

b. 1Identifies and develops with the PM and APMT, OT&E Shakedown requirements
for inclusion in the FAA TEMP.

c. Optionally supplies draft PD, reviews and approves final PD.
d. Reviews FAA TEMP.

e. Reviews OT&E Integration and OT&E Operational test requirements, plans,
and reports,

f. Monitors DT&E tests.

g. Monitors OT&E Integration and OT&E Operational tests, and optionally
participates in OT&E Integration and OT&E Operational test conduct.

h. Prepares OT&E Shakedown requirements, plans, procedures, and reports in
coordination with ATR. ‘

i. Approves, in coordination with Air Traffic Plans and Requirements Service
(ATR), additional OT&E Shakedown requirements that do not exceed OT&E Shakedown
durations or costs as baselined in the TEMP.

j. Approves OT&E Shakedown plans, procedures, and reports.

k. Directs and conducts OT&E Shakedown as applicable to OT&E requirements.
ATR will support and participate in those tests that are applicable to ATR OT&E

Shakedown requirements.

1. Provides personnel for performing and/or monitoring the conduct of OT&E
Shakedown.

m. Conducts OT&E Shakedown data analysis.

n. Provides a deployment recommendation based on OT&E Shakedown results in
support of the DRR.

o. Monitors, and optionally participates, in test conduct of Field Shakedown.

4.2.6 Air Traffic Plans and Requirements (ATR).

a. Member of TPRC.

b. Provides requirements for and reviews the FAA TEMP.

c. Provides operational expertise and planning for conducting and analyzing

d. Reviews DT&E, OT&E, and PAT&E requirements.

e. Provides personnel to support monitoring and conduct of DT&E.
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f. Reviews program PDs.

g. Provides test requirements (via the FAA TEMP), supports test plan
development, and reviews test plans and procedures for OT&E Integration and OT&E

Operational tests.

h. Provides and approves additional test requirements (that do not exceed OT&E
Shakedown durations or costs as baselined in the FAA TEMP) not identified in the
TPRC-baselined FAA TEMP for OT&E Integration and OT&E Operational tests. When
change or additions are required which exceed cost or schedule allotments
previously planned, the normal process for adjusting the planned testing and
resolving disagreements applies.

1. Determines the operational acceptability of new ATC operational computer
programs or systems prior to their delivery for operational testing and use in
field facilities.

j. Provides personnel for conducting and/or monitoring the conduct of OT&E
Integration and OT&E Operational tests.

k. Reviews OT&E Integration and OT&E Operational test reports.

1. Provides and coordinates test requirements, supports test plan
development, and reviews test plans and procedures for OT&E Shakedown.

m. Provides personnel for conducting and/or monitoring the conduct of OT&E
Shakedown.

n. Reviews OT&E Shakedown reports.

o. Provides and reviews requirements, plans, and procedures for Field
Shakedown.

p. Monitors the conduct of Field Shakedown.
q. Reviews Field Shakedown reports,

r. Provides a deployment recommendation based on OT&E Shakedown results, in
support of the DRR.

4.2.7 Office of Air Traffic System Management (ATM).

a. Reviews Field Shakedown requirements, plans, procedures, and reports.

b. Determines the operational acceptability of new ATC operational computer
programs or systems prior to their delivery for operational testing and use in

field facilities.
¢. Monitors OT&E Operational testing.

d. Monitors Field Shakedown.

e. Monitors computer program implementation schedules to ensure operational
requirements are met.
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f. Manages requirements for new airspace management systems.
g. Reviews PDs via ATR.

4.2.8 Air Traffic Rules and Procedures Service (ATP).

Reviews Field Shakedown requirements, plans, procedures, and reports.
Monitors Field Shakedown. '

Develops procedures for system implementation.

Reviews PDs via ATR.

a0 o

4.2.9 Associate Administrator for Contracting and Quality Assurance.

a. Member of TPRC.

b. Reviews PDs and approves PDs.

c¢. Reviews FAA TEMP and contractor’s TEMP.

d. Reviews DT&E and PAT&E test plans, procedures, and reports.

e. Verifies completeness of program by reviewing the final OT&E Integration
and OT&E Operational testing, OT&E Shakedown and Field Shakedown report from each

site.

4.2.10 FAA Contracting Officer.

a. Approves DT&E and PAT&E test plans, procedures, and reports for
contractual compliance.

b. Ensures DT&E tests are conducted per contract.

4.2.11 Contracting Officer's Technical Representative (COTR).

a. Reviews DT&E test plans, procedures, and reports.

4.2.12 Quality Reliability Officer (QRO).

a. Monitors DT&E tests.

4.2.13 Repgional Airwav Facilities Division.

a. Supports PM in development of test requirements for inclusion in FAA TEMP.

b. Supports PM in implementation of FAA TEMP at test and operational
facilities.

c. Responsible for overall Field Shakedown, in cooperation with Air Traffic
Division.

d. Coapproves, jointly with Air Traffic Division, Field Shakedown
requirements with the PM.

e. Approves Field Shakedown plans, procedures, and reports.
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f. Participates in the conduct of OT&E Integration and OT&E Operational
testing, and OT&E Shakedown, as coordinated with AOS.

g. Directs Field Shakedown that is in satisfaction of Airwéy Facility
Division test requirements or objectives, and as coordinated with Air Traffic

Division.

h. Conducts Field Shakedown in coordination with Air Traffic Division.
A0S-530 has the option of participating in test conduct.

4.2.14 Airway Facilities Sectors.

a. Participates in FAA TEMP activities as required by Airway Facilities
Division.

b. Develops Field Shakedown requirements, plans, and procedures in
coordination with facility AT organization.

c. Conducts Field Shakedown, including Joint Acceptance Inspection (JAI), and
reports results in coordination with facility AT organization.

4.2 .15 Regional Air Traffic Division.

a. Support PM via ATR in development of test requirements for inclusion in
the FAA TEMP.

b. Supports PM in implementation of FAA TEMP at test and operational
facilities, as required by ATR.

c. Supports Airway Facilities Division in the development of Field Shakedown
requirements, plans, procedures, and reports with the inclusion of Regional Air
Traffic Division objectives and interests.

d. Provides coordination to Airway Facilities Division for Field Shakedown
requirements, plans, procedures, and reports.

e. Participates in the conduct of OT&E Integration and OT&E Operational
testing, and OT&E Shakedown, as coordinated with the ATR organization.

f. Supports Field Shakedown that is in satisfaction of Regional Air Traffic
Division test requirements or objectives, as coordinated with Airway Facilities
Division.

g. Conducts Field Shakedown in coordination with Airway Facilities Division.

h. Monitors Field Shakedown.

i. Reviews PD via ATR.
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4.2.16 Air Traffic Facilities.

a. Participates in FAA TEMP activities as required by ATR through Regional
Air Traffic Division.

b. Supports development of Field Shakedown requirements, plans, procedures,
and reports in coordination with facility Airway Facilities organizations.

c. Conducts and monitors Field Shakedown and reports results in coordination
with facility Airway Facilities organizations and Regional Air Traffic Division.

d. Reviews PD via ATR and Regional Air Traffic Division.

4.2.17 System Engineering Configuration Control Board (SECCB).

a. Approves test standards and definitions. ,
b. Approves NAS-SS-1000 NCPs and IRDs that affect system requirements.

4.2.18 NAS Configuration Control Board (AND/ASD/AAF/CCB).

a. Approves DT&E and PAT&E requirements contained in the project
specification (e.g., project specification VRTM).

4.2.19 Test Policy Review Committee (TPRC).
a. Supports T&E policy, test standards, and definitionms.
b. Approves TPRC operating procedures.
c. Approves FAA TEMP and revisions.
d. Approves test policy waivers.

e. Resolves disagreements on T&E issues when agreements cannot be reached at
lower levels of FAA management.

4.2.20 Associate Administrator for System Engineering and Development (ASD).
a. Provides Program Manager (via the Research and Development Service (ARD)).
b. Appoints Chairperson of the TPRC.

c. Chairperson assumes responsibility of making final decisions on actions
brought before the TPRC.

4.2.21 NAS System Engineering Service (ASE).
a. Reviews FAA TEMP.
b. Provides the NAS-SS-1000 System Specification requirements for inclusion

in the FAA TEMP VRIM, or coordinates requirements for those projects not included
in the NAS-S55-1000.
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4,2.22 Engineering Specialties and Configuration Management Division (ASE-600).

a. Serves as TPRC Secretariat.

b. Formulates revisions to test policy, test standards and definitions for
consideration and endorsement by the TPRC.

c. Verifies compliance with FAA Order 1810.4B and standards.
d. Develops and maintains the TPRC Operating Procedures.

e. Provides and maintains implementation traceability for NAS Verification
via the VRTMs contained in the NAS-S5-1000 System Specification.

f. Develops VRTMs for new NAS-SS-1000 System Specification projects and NAS
IRDs.

4.2.23 NAS Transition and Implementation Service (ANS).

a. Member of TPRC.

b. Provides supportability requirements to the APMT for inclusion in the FAA
TEMP, which serves as guidance to AOS for the OT&E plans.

¢. Reviews FAA TEMPs.
d. Reviews requirements, plans, and procedures for OT&E plans.

e. Provides personnel for conducting and/or monitoring the conduct of OT&E
Shakedown.

f. Reviews OT&E Shakedown reports.
g. Reviews PDs.
h. Apprﬁves PDs.
4.2.24 NAS Development Special Assistant (AND-3).
a. Member of TPRC.
b. Reviews FAA TEMP.

c. Supports development of revision to test policy, test standards, and
definitions. '

4.3 INTEGRATED SCHEDULE AND TEST FLOW DIAGRAM.

Appendix B presents the WARP Program Master Baseline Schedule (PMBS). The WARP
Test Flow Diagram can be found in appendix C.
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4.4 TEST PLANS.

4.4.1 FAA Test Plans.

4.4.1.1 FAA Test and Evaluation Master Plan.

This TEMP is developed in accordance with FAA-STD-024a and FAA Order 1810.4B.

The purpose of this TEMP is to delineate the overall process for conducting the
WARP test and evaluation program. The TEMP identifies verification methods for
contractor, OT&E Integration, OT&E Operational, and OT&E Shakedown testing.
Correlation between the Operational Requirements Document (ORD), IRDs, WARP system
specification, and validated NAS requirements will be included in the TEMP as these
documents are updated.

4.4.1.2 FAA OCD Plan.

The APMT has the overall responsibility for developing the OCD Plan. The OCD Plan
will describe resources and activities required to take place during the OCDs at
the offerors’ facilities. It will identify the capabilities to be demonstrated;
OCD conduct and organizational responsibilities.

4.4.1.3 FAA OT&E Integration and OT&E Operational Test Plan.

The APMT has the overall responsibility for developing the OT&E Integration and
OT&E Operational Test Plan in accordance with FAA-STD-024a and FAA Order 1810.4B.
The tests addressed in this plan will be of a quantitative and qualitative nature,
and are deemed successful if the results meet ORD, FAA-E-TBD and NAS-SS-1000
qualification requirements. Included are tests that verify the operation of
multiple interfaces and integration with other systems in the operational
environment.

4.4.1.4 FAA OT&E Shakedown Test and Evaluation Plan.

A0S-530 will develop the OT&E Shakedown Test and Evaluation test plan. The plan
will focus on WARP operational useability and maintainability and be designed to
provide an assessment of how well the system will integrate into the up-to-date
real-world NAS enviromment. As the final phase of OT&E testing, it will focus on
system operation and maintenance as performed by typical system operators and
maintenance personnel when they must rely on typical training, documentation,
procedures, logistics support, and system user friendliness. This final block in
the OT&E test program determines to what degree the system will meet its mission
when operated and maintained by the people who will receive and use it.

4.4.2 Contractor Developed Test Plans.

4.4.2.1 Contractor Master Test Plan.

The WARP contractor shall develop a Contractor Master Test Plan (CMTP) to verify
the WARP meets the requirements specified in FAA-E-TBD. The CMTP will show
traceability to the project specification VRTM and identifies the allocation of
test requirements to subsequent test plans and procedures. Once the FAA approves
the contractor'’s Test Plan, it will become a test control document. The CMTP will
include (1) a schedule of testing, (2) objectives for the test phase, and (3)
responsibilities and resources needed to support the test program. The CMTP will
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include a specification compliance matrix and indicate specification paragraph,
methodology, and verification level for each requirement. The CMTP will clearly
delineate that every physical, performance, functional, and operational requirement
contained in FAA-E-TBD is verified in DT&E FAT and/or DT&E SAT.

4.4.2.2 Contractor System Integration Plan (SIP).

The WARP contractor shall develop this plan to demonstrate how the WARP will
integrate and test the various components of the WARP system. This plan will
describe all plans and activities for developing and testing each stage of the WARP
and demonstrating that the system performance of the previous stage, if any, has
not been degraded. Tests addressed in this plan shall be of sufficient detail to
ensure the government requirements of FAA-E-TBD, the contract SOW, and other
documents referenced therein are met.

4.4.2.3 Contractor FAT Plans.

The contractor shall provide a DT&E FAT Plan and a PAT&E FAT Plan. The DT&E FAT
plan shall describe the methodology for testing and accepting the WARP system at
the contractor factory facility. The DT&E FAT Plan shall define the range of
tests, system initialization requirements, input data, expected output, and
criteria to provide assurance the system is ready for testing in an operational
environment. Testing resources such as equipment, facilities, and schedules shall
also be identified.

System performance testing for the DT&E FAT shall be performed to ensure the first
and each subsequent system is ready to be sent to a field site and shall include
testing performed under:

a. Normal data flow and operational conditions, including peak data flow
conditions;

b. Limit and overload of system inputs, processing, outputs, and storage;

c. Erroneous data input;

d. Failure and recovery conditions.
The PAT&E FAT plan shall define a range of tests necessary to verify the production
systems conform to FAA-E-TBD, are free of defects, and are identical to the limited

production WARP systems.

4.4.2.4 Contractor SAT Plan.

The contractor shall provide a SAT plan which shall address requirements for both
DT&E SAT and PAT&E SAT. The plan shall describe the methodology for testing and
accepting the limited production equipment for OT&E and production equipment at
each site. This plan shall be provided for government approval before the first
site installation. The SAT Plan defines the range of tests, system initialization
requirements, input data, expected output, and criteria for evaluating test
results. Testing resources such as personnel, equipment, facilities, and schedules

are also identified.
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System performance testing for the SAT shall be performed under:

a. Normal data flow and operational conditions, including peak data flow
conditions;

b. Limit and overload of system inputs, processing, outputs, and storage;
c. Erroneous data input;
d. Failure and recovery conditions.

4.4.2.5 Contractor Quality Control Program Plan (QCPP).

The contractor shall develop this plan to display how system quality checks will be
performed during system preparation/development. This plan will ensure all system
quality requirements of FAA-E-TBD are met.

5. OPERATIONAL CAPABILITIES DEMONSTRATION.

This section describes the events, scope of demonstration, and basic scenarios
planned for the OCD of each vendor. Each prospective vendor will demonstrate that
their system is in compliance with an FAA selected subset of the requirements of
FAA-E-TBD. OCD is conducted at the contractors’ facilities and encompasses NDI
hardware and software demonstration.

Each offeror will receive generic demonstration procedures and test cases. Using
this material, each offeror shall prepare detailed OCD procedures. These detailed
procedures shall specify the step-by-step actions required to conduct the OCD. At
the time of the OCD, the FAA will choose the actual products/data to be used in
support of the OCD procedures. Each contractor is responsible for timely and
satisfactory completion of the OCD in accordance with the OCD schedule.

The OCDs will be witnessed by an FAA Technical Evaluation Team formed by the WARP
APME. This team will issue an OCD evaluation report for each offeror's OCD and
summarize the results of the OCD. This report will be used by the FAA in the
technical proposal evaluation process and will not be available to the offerors.

The following demonstration categories will be addressed at each OCD which will
verify the following major WARP System functional areas:

Radar Products;

Satellite Products;

Lightning Products;

Alphanumeric Products;

NWS Graphic/Gridded Products;

Weather Data Analyses Products;
Alarm/Alert Capabilities;

WARP Monitoring & Control Capabilities;
Computer-Human Interface;

Retention;
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Archiving;

Concurrent Processing;

Adaptive Operation Requirements;
System Characteristics.

BEREw

5.1 0OCD TO DATE.

No OCD has been started on the WARP to date.

5.2 FUTURE OCD.

5.2.1 0OCD Procedures.

OCD procedures will be developed to ensure the proposed system demonstrates general
functionality with FAA-E-TBD requirements, excluding NAS interface and WSR-88D
functionality requirements. The FAA will develop generic OCD procedures and the
offeror(s) will develop detailed procedures in accordance with the generic
procedures. A suggested guideline for the format of the detailed procedures is
FAA-STD-024a. Each procedure should include the following components:

a. Description/Objective;
b. Critical Issues;

c. Setup;

d. Method;

e.

Expected Results.

Detailed plans/procedures for each demonstrated requirement and/or demonstration
objective must include a demonstration methodology, demonstration configuration,
and manning requirements.

The offeror(s) will develop and provide specific procedures for each activity
identified in the generic OCD procedures. The procedures will describe the
step-by-step approach for satisfying the requirement(s), including personnel,
equipment, schedule, location, etc.

5.3 OCD EVENTS/SCOPE OF DEMONSTRATION/BASIC SCENARIOS.

0OCD of the vendor proposed NDI-based systems will be accomplished at the
offeror(s)' facilities.

5.4 CRITICAL OCD ITEMS.

There are several critical items associated with the OCD. Coordination with
FAA/NWS sites and personnel for collection of comparison data must be performed. It
must be determined whether or not the MWP will be used as a basis of comparison for

some OCD procedure steps.
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6. DT&E.

DT&E is comprised of two stages: DT&E FAT and DT&E SAT. DT&E is intended to verify
the developed interfaces are correctly implemented according to applicable
Interface Requirement Documents (IRDs), the developed/modified NAS interface
software has been correctly integrated with the NDI system, the NDI requirements of
the WARP specification are met, and the required WSR-88D functionality is correctly
implemented. ACW-200B will be responsible for all aspects of the WARP DT&E testing
cycle. .

Prior to DT&E testing of the WARP NAS interfaces that utilize NADIN II, the
contractor shall allow the FAA to access the WARP system remotely to conduct NADIN
Packet Switch Network (PSN) conformance testing. The testing will be performed in
accordance with a conformance process developed by the FAA Technical Center and
shall require the contractor to connect their system to the FAA Technical Center
via leased line. The contractor shall provide the FAA with at least 1 month'’s
notice prior to having the FAA conduct the NADIN PSN conformance testing on the
WARP. The contractor shall coordinate scheduling of the conformance testing with
the FAA and shall provide technical support as required to:

a. ensure successful WARP access;
b. support collection of any WARP data required for conformance verification;

c. provide necessary fixes to WARP software for any conformance test problems
encountered.

Once conformance testing is successfully completed by the FAA, the contractor shall
baseline the communication software used for the NADIN PSN interface. This will
ensure proper configuration management of the tested software for future testing.

As part of the DT&E effort, the contractor shall plan and conduct a DT&E FAT of the
WARP which shall be formally witnessed by the FAA. The DT&E FAT shall verify the
capability of WARP to meet all functional, interface, and performance requirements
of FAA-E-TBD. DT&E FAT is conducted at the contractor’'s facility and encompasses
hardware, software, system testing, and test reports. DT&E FAT shall be conducted
by the contractor using FAA approved, contractor developed test plams, and
procedures. The contractor is responsible for timely and satisfactory completion
of testing in accordance with the WARP schedule.

The contractor shall utilize simulators during DT&E FAT to verify the NAS interface
requirements of the WARP system for those NAS subsystem interfaces which are not
available to the WARP in the FAT environment. Simulators used for FAT testing will
be approved by the FAA.

The contractor shall also plan and conduct a DT&E SAT of the two WARP systems which
will support OT&E. The DT&E SAT will occur at the FAA Technical Center and the
first operational site and shall be formally witnessed by the FAA. The SAT shall
verify the capability of WARP to meet functional, interface, and performance
requirements of FAA-E-TBD. DT&E SAT shall consist of a subset of the DT&E testing
requirements to ensure the contractor maintains a baselined system. The CMTP shall
describe methodology for testing FAA-E-TBD system requirements during DT&E FAT and
DT&E SAT.
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6.1 DT&E TO DATE.

No DT&E has started on the WARP to date.
6.2 FUTURE DT&E.

6.2.1 Contractor's Test Procedures.

The contractor shall develop and provide test procedures for each physical,
functional, and performance requirement identified in FAA-E-TBD, and the NAS IRDs
for each WARP acquisition stage. Test procedures shall describe the step-by-step
approach for satisfying the requirement(s), including, at a minimum, personnel,
equipment, schedule, and location. No formal testing will commence until the
procedures have been reviewed and approved by the FAA.

Each DT&E procedure should include the following components:

Test Description/Objective;
Critical Issues;

Test Setup;

Test Method;

Expected Results.

(1 2= P o I vl )

Detailed test plans/procedures for each test requirement and/or test objective must
include a clear statement of the test objective or test requirement, test
methodology, test configuration, manning requirements, test success criteria, and
data reduction and analysis requirements.

6.2.2 Contractor'’'s Test and Evaluation Reports.

The contractor shall provide test evaluation reports for all completed test phases.
The test reports shall describe evaluation criteria, results (pass/fail), and all
relative supporting material. Each report prepared by the contractor shall be
approved by the FAA before the next test phase begins.

6.3 DT&E OBJECTIVES.
The DT&E test objectives include:

a. verification of all physical, functional, performance, and interface
requirements as delineated in FAA-E-TBD, and associated IRDs, as specified for each
WARP stage in section J-4 of the WARP RFP;

b. 1identification of safety deficiencies;

c. assessment system reliability;

d. verification of nondegradation of previous stage(s) capability for
stages la and 2.
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6.4 DT&FE EVENTS/SCOPE OF TESTING/BASIC SCENARIOS.

The contractor shall design, code, and test computer software units for the

WARP interfaces and functionality in compliance with the requirements stated in
FAA-E-TBD and DOD-STD-2167A. 1Initial contractor testing on the WARP system shall
be accomplished at the contractor’s facility. Once the contractor completes DT&E
FAT on the first article at the factory, systems shall be delivered for OT&E
Integration, OT&E Operational, and OT&E Shakedown testing. DT&E SAT shall be
conducted on the delivered limited production WARP systems prior to initiation of
OT&E testing.

6.4.1 Reliability.

The WARP contractor shall conduct a reliability program in accordance with
FAA-E-TBD and the WARP SOW. The test procedures shall conform to the technical
requirements of MIL-STD-785, Tasks 201, 202, 203, and 303. Each system shall meet
a minimum Mean Time Between Failures (MTBF) of 2190 hours. MTBF data shall be
collected throughout DT&E and OT&E testing. Reliability shall be demonstrated
during DT&E and as required during OT&E Integration, OT&E Operational, OT&E
Shakedown, PAT&E, and field shakedown testing. ACW-200B and A0S-530 will verify
the WARP system meets this reliability requirement. Contractor testing during DT&E
FAT shall include an operability test to ensure the WARP system can operate without
failure for an extended period of time.

6.4.2 Maintainability.

The WARP contractor shall conduct a maintainability program in accordance with
FAA-E-TBD and the WARP SOW. The program shall be carried out according to the
requirements of MIL-STD-470, Tasks 201, 202, and 203. The MTTR shall not exceed
0.5 hour. A maximum time allowed for a single repair shall be in accordance with
the requirements of FAA-E-TBD and the SOW. Maintainability shall be demonstrated
during DT&E and as required during OT&E Integration, OT&E Operational, OT&E
Shakedown, PAT&E, and field shakedown testing. ACW-200B and A0S-530 will verify
this maintainability requirement.

6.4.3 Availability.

The contractor shall demonstrate operational availability (A,) by verifying
inherent availability (A;) of .9995 and performing a 48-hour operablllty test,

For the purposes of operatlonal availability calculations, the MTTR is taken as
the total time of all interruptions of service regardless of the cause or duration
of each. Service interruptions do not include natural disasters. Availability
shall be demonstrated during DT&E and as required during OT&E Integration, OT&E
Operational, OT&E Shakedown, PAT&E, and field shakedown testing. ACW-200B and
A0S-530 will verify this availability requirement.

6.4.4 Contractor Electromagnetic Interference (EMI) Testing.

The contractor shall perform inspection and analysis to ensure the WARP does not
interfere with other equipment at the installation site and describes how the EMI
requirement delineated in FAA-E-TBD shall be verified during DT&E.
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6.5 CRITICAL DT&E ITEMS.

DT&E testing will verify the following WARP critical operational issues:

a. WARP CHI is compliant with X-Windows Standards and Open System Foundation
Motif Style Guide;

b. A standard WARP configuration is capable of supporting all required sites
with site unique adaptation;

¢. WARP system memory and CPU margin requirements;
d. Compliance of developed software documentation with FAA-STD-026.

DT&E testing will verify several requirements (performance and availability) that
differ from the correlated requirement specified in the NAS. In the case of
availability (NAS requirement is .9995 while WARP specification is .99963) and most
performance requirements, the WARP specification requirements are tighter than
those specified in the NAS. For these cases, the WARP specification numbers will
be used during DT&E testing with the NAS numbers used during OT&E. The following
WARP specification requirements do not meet the correlated NAS requirements:

Requirement NAS Number ORD_Number WARP Number

Generation of image products

satellite products 30 seconds 15 minutes 15 minutes
national mosaic 30 seconds 3 minutes 3 minutes
Generation of gridded products 5 minutes : 5 minutes 15 minutes

For satellite products, the generation time specified in the WARP specification
includes the time to generate ALL products available from one satellite pass
including sectorization time. For the national mosaic product, the generation
time is not a factor when coupled with the requirements to have a national mosaic
product available for display every 5 minutes with no data older than 20 minutes
and the most current data used. For the gridded products, the generation time in
the WARP specification addresses generation of gridded products interpolated
temporally out to 12 hours and vertically for constant altitudes at one time.
Products are then disseminated to ACCC versus 1 zero hour forecast product
generated in 5 minutes followed by the rest of the interpolated products over a
30-minute time frame as specified for the RWP program.
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7. OT&E INTEGRATION.

OT&E Integration consists of testing the NAS System requirements allocated to the
WARP subsystem as specified in NAS-SS-1000, volume I (System Level), volume II and
volume V (Subsystem Level). This testing establishes the capability of the WARP
subsystem to be successfully integrated into the NAS system. To the greatest
extent possible, subsystem testing will be tested in a NAS equivalent enviromment.

/.1 OT&FE INTEGRATION TO DATE.
No testing has been completed to date.
7.2 OT&E INTEGRATION FUTURE TESTING.

ACW-200B will develop procedures and conduct testing to verify all WARP NAS-SS-1000
related requirements. Test schedules are provided in appendix B. = The OT&E
Integration tests will verify WARP physical, functional, performance, and
operational NAS requirements.

7.2.1 OT&E Integration Test Procedures.

OT&E Integration test procedure development will incorporate guidance provided in
FAA Order 1810.4B; appendix 1, and FAA-STD-024a and will ensure compliance with
NAS-5S5-1000, volumes I, II, and V requirements. Procedures will be developed to
ensure successful integration of the WARP into the NAS. The OT&E Integration test
cycle may include a phased approach. Each OT&E procedure should include the
following components:

Test Description/Objective;
Critical Issues;

Test Setup;

Test Method;

Expected Results.

[UN PRl o R o i ]

Detailed test plans/procedures for each test requirement and/or test objective
must include a clear statement of the test objective or test requirement, test
methodology, test configuration, manning requirements, test success criteria, and
data reduction and analysis requirements.

7.3 OT&E INTEGRATION OBJECTIVES.

This testing is to ensure the successful integration of the WARP subsystem into the
NAS. The WARP must be operationally integrated with other operational NAS systems.
Full integration scenarios will be employed which will verify all available
interfaces.

7.4 OT&E INTEGRATION EVENTS/SCOPE OF TESTING/BASIC SCENARIOS.

NAS integration requirements are derived from the NAS System Specification
(NAS-5S-1000), and require the WARP to interface to the WMSCR, neighboring WARP(s),
MPS, ACCC, ADAS, the external CTS, and the non-NAS interfaces designated in
paragraph 3.2.3. ACW-200B will determine the methodology for testing these
interfaces, either through actual connection or simulation. Subsystems that
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interface with the WARP will be connected one at a time. A full and independent
exercise of each interface will verify the WARP compatibility with that interface.
After individual interface testing has been completed, testing of the WARP with
multiple interfaces will occur. These test results will be used as input to make

the final deployment decision.

In the event that an interface is unavailable at the time of OT&E Integration and
OT&E Operational testing, ACW-200B will defer testing, question that interface
requirement in the VRIM, and place an unavailable (deferred) "q" status in the VRTM
remarks section. ACW-200B, in agreement with the Program Office, may test that
interface when that interface becomes available.

7.4.1 OT&E Integration WMSCR/WARP Testing.

This testing will verify that the WARP complies with NAS-S$-1000, volumes I and II
requirements. This testing will be conducted to ensure end-to-end compatibility of
transport and applications layers (0SI Layers 4 and 7) in accordance with the WARP
to WMSCR Interface Requirements Document, NAS-IR-25072515. Physical, data, and
network layers (0SI Layers 1 through 3) will be tested via the National Airspace
Data Interchange Network (NADIN) II interface. The WARP/WMSCR interface will be
tested in two steps. The first test will verify WMSCR to NADIN X.25 protocol
conformance certification process as described in the NADIN II System Specification
and NADIN/X.25 Packet Mode User’s IRD, NAS-IR-43020001. This testing verifies
physical, link, and network layers are operating in conformance with CCITT
Recommendation X.25. WARP/WMSCR testing will assure compliance with the 0SI

model ISO/0SI 8073. This testing (end to end) will consist of transport (Class &)
and application layer testing to ensure data flow across the interface provided the
interface to the WARP exists in the NAS at the time of testing. If the interface
does not exist for this test, the interface will be given a deferred "q" status.

7.4.2 OT&E Integration WARP/WARP Testing.

WSR-88D radar products will be exchanged between the WARP and its neighboring
WARP(s) application processes. WARP/WARP testing will verify that the WARP
complies with NAS-SS-1000, volumes I and II requirements. This testing will be
conducted to ensure end-to-end compatibility of transport and applications layers
(OSI Layers 4 and 7) in accordance with the WARP to WARP Interface Control
Document ICD-TBD. Physical, data, and network layers (0OSI Layers 1 through 3) will
be tested via the National Airspace Data Interchange Network (NADIN) II interface.
The WARP/WARP interface will be tested in two steps. The first test will verify
WARP to NADIN X.25 protocol conformance certification process as described in

the NADIN PSN System Specification and NADIN/X.25 Packet Mode User'’s IRD,
NAS-IR-43020001. This testing verifies physical, link, and network layers are
operating in conformance with CCITT Recommendation X.25. WARP/WARP testing will
assure compliance with the OSI model ISO/0SI 8073. This testing (end to end) will
consist of transport (Class 4) and application layer testing to ensure data flow
across the interface provided the interface to the WARP exists in the NAS at the

time of testing.
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7.4.3 OT&E WARP/MPS Integration Testing.

Status, failure data, and maintenance control requests will be exchanged between
the WARP and MPS application processes. WARP/MPS testing will verify that the WARP
complies with NAS-SS-1000, volumes, I, II, and V requirements. This testing will
be conducted to ensure end-to-end integrity of the physical and data link layers
(OSI Layers 1 and 2) in accordance with the WARP to MPS Interface Requirements,
Document NAS-IR-51030002, provided the interface to the WARP exists in the NAS at
the time of testing. If the interface does not exist for this test, the interface
will be given a deferred "q" status.

7.4.4 OT&FE WARP/ACCC Integration Testing.

WSR-88D radar mosaic products and other weather data will be exchanged between the
WARP and ACCC application processes. WARP/ACCC testing will verify that the WARP
complies with NAS-SS-1000, volumes I and II requirements. This testing will be
conducted to ensure end-to-end integrity of the physical and data link layers

(OSI Layers 1 and 2) in accordance with the WARP to ACCC Interface Requirements,
Document NAS-IR-21012515, provided the interface to the WARP exists in the NAS at
the time of testing. If the interface does not exist for this test, the interface
will be given a deferred "q" status.

7.4.5 OT&E WARP/ADAS Integration Testing.

AWOS weather observation data will be exchanged between the WARP and ADAS
application processes. WARP/ADAS testing will verify that the WARP complies with
NAS-S5-1000, volumes I and II requirements. This testing will be conducted to
ensure end-to-end integrity of the physical and data link layers (OSI Layers 1
and 2) in accordance with the WARP to ADAS Interface Requirements Document,
NAS-IR-25152508, provided the interface to the WARP exists in the NAS at the time
of testing. If the interface does not exist for this test, the interface will be
given a deferred "q" status.

7.4.6 OT&E Integratiom CTS/WARP Testing.

Accuracy and the time needed to achieve time lock will be evaluated and will ensure
the interface is in accordance with the CTS to User Subsystem IRD, NAS-IR-92020000.
This testing will also verify the WARP complies with NAS-SS-1000, volumes I and II
and NAS-IR-92020000 requirements. Receipt of a digital coded time message by the
WARP from the CTS will be verified via an EIA-232D interface.

Z.4.7 OT&E WARP/ACF Integration Testing.

The WARP system will be installed at all sites in accordance with the WARP to ACF
IRD, NAS-IR-61002515. The interface requirements will be tested during DT&E FAT
and DT&E SAT and will be verified by inspection of DT&E FAT test reports for OT&E
Integration testing.

7.4.8 NAS External Interface Testing.

The WARP will have interfaces external to the NAS to the TM Coordinator, CWSU
Meteorologist, and the WARP Vendor in accordance with NAS-SS5-1000 and to the
directly connected WSR-88D radars in accordance with appendix C of the WARP
specification. These interfaces will be tested for operational useability.
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Testing of the displays and operator interface will be emphasized. User
performance will be assessed relative to effective system operation. This
assessment will include addressing issues such as man-machine interface and
operator workload. Product data flow will also be verified for these interfaces.

/.5 CRITICAL OT&E INTEGRATION ITEMS.

The critical OT&E Integration items are the availability of operational interfaces
with other subsystems in the NAS.

8. OTS&E OPERATIONAL TESTING.

This testing, will involve field air traffic control personnel and CWSU
meteorologists as an integral part to support ACW-200B in the OT&E Operational
test effort. Air traffic control personnel will be actively involved in the
hands-on evaluation of the WARP equipment.

8.1 OT&E OPERATIONAL TO DATE.
No testing has been performed to date.
8.2 OTSE OPERATIONAL FUTURE.

ACW-200B will develop and perform OT&E operational tests on the WARP. These tests
will occur at the FAA Technical Center and may include follow-on site testing at
various ARTCC/ACF facilities if all interfaces are not verified at the Technical
Center. A decision on this issue will be made prior to DRR. Test schedules for

OT&E are provided in appendix B.

8.2.1 OT&E Operational Test Procedures.

OT&E Operational test procedure development will incorporate guidance provided

in FAA Order 1810.4B; appendix 1, and FAA-STD-024a. The OT&E Operational test
procedures will determine the degree to which the WARP can be operationally placed
into the NAS. Each procedure should include the following components:

Test Description/Objective;
Critical Issues;

Test Setup;

Test Method;

Expected Results.
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Detailed test plans/procedures for each test requirement and/or test objective
must include a clear statement of the test objective or test requirement, test
methodology, test configuration, manning requirements, test success criteria, and
data reduction and analysis requirements. All WARP operational requirements which
can be tested at the FAA Technical Center will be verified. Any operational
requirements which cannot be tested at the FAA Technical Center will have to be

verified at an ARTCC site.
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8.3 OT&E OPERATIONAL OBJECTIVES.

‘This testing is to ensure the operational effectiveness and suitability of the

equipment with user participation in the evaluation testing. The objectives of
OT&E Operational as per FAA Order 1810.4B are listed as follows:

Reliability, maintainability, and availability;

Degraded operations and operational utilization scenarios;
Stress and NAS loading testing of all interoperable subsystems;
Human factors; :

Safety and security;

Site-adaptation data;

g. Transition switchover.

8.4 OT&E QOPERATIONAIL EVENTS/SCOPE OF TESTING/BASIC SCENARIOS.
8.4.1 Reliability, Maintainability, and Availability Testing.

Hhoaoaoop

8.4.1.1 Reliability Analysis.

FAA Technical Center personnel will collect failure data which will be scored as

a Relevant Failure or a Nonrelevant Failure (not inherent to the equipment).
ACW-200B will review reliability data provided during DT&E to perform a reliability
trend analysis. At that time, ACW-200B will recommend to the program office if
additional reliability testing is required during OT&E.

The trend analysis will be used by ACW-200B to predict system reliability to
the configuration item level. Failure rate analysis will be based on actual
operational experience, test data, experience with similar systems, and
manufacturer specifications.

8.4.1.2 Maintainability Testing.

The WARP will be tested by ACW-200B to predict system maintainability to the
configuration item level. System fault(s) will be generated during the OT&E
Operational test cycle to verify contractor maintenance requirements. These
requirements include the ability of maintainers to diagnose and isolate faults,
repair or replace modules, and perform operational checkout of the repaired item
in accordance with the WARP maintenance concept and procedures. Certification
of the procedures to determine the WARP readiness to be put back into operation
after repair shall be demonstrated by the contractor and reviewed by the FAA.
Maintenance documentation, including technical manuals and maintenance log entries
will be reviewed/observed for clarity and detail. The latest baselined software
version will be reinstalled on the system after an introduced system fault is
corrected. '

8.4.1.3 Availability Analysis.

Failure data and maintainability test results will be used in computing WARP system
availability throughout all testing cycles. This analysis will be presented in the
final DT&E Report. If DT&E satisfies the availability requirement, OT&E analysis
will not be required.
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8.4.2 Degraded Operations and Operational Utilization Scenarios.

The OT&E team will make assessments regarding failures of the WARP equipment,
WMSCR node(s), WARP/WARP, WARP/ADAS, WARP/MPS, and WARP/ACCC product/data flow.
Alternate product routing (e.g., two WMSCR nodes from National Aviation Weather
Processing Facilities (NAWPF) sites) will also be assessed after a WMSCR nodal
failure is simulated. Operational utilization will be monitored to establish peak
memory usage percentage and processor busy time percentage, etc. Capabilities
evaluated will be startup and shutdown procedures, performance levels provided
under degraded modes, error recovery capabilities, data integrity, system
reconfiguration capabilities (customization) and backup capabilities/procedures.

8.4.3 Stress and NAS loading Testing of All Interoperable Subsystems.

Testing to ensure system integrity and performance requirements will be performed
during peak operation ingest periods. A time window will be selected, most likely
around the top of the hour, to demonstrate operational performance requirements
noted in the WARP System Specification FAA-E-TBD. The peak ingest window will be
determined using the data product input times from all WARP sources. The system
will be evaluated on its response to message traffic level variations.

8.4.4 Operational Human Factors Evaluation.

Human factors from meteorologist and air traffic coordinator perspectives will be
evaluated as per FAA Order 1810.4B. Useability of information (messages, displays,
graphics, alarms) and data entry devices, response times of the operator and
equipment will be evaluated. User workload will be evaluated specifically for
effects on efficiency, productivity, and safety. The user operational environment
will be evaluated for lighting, temperature, noise, and workstation design.
MIL-STD-1472D will be used as a guideline for the human factors evaluation.

8.4.4.1 Briefing Terminal User Human Factors Evaluation.

Briefing terminal users from the key sites will be given questionnaires regarding
the use of the WARP briefing terminal displays. These questionnaires will address
ease of use, and an assessment of the system’s reliability in providing graphic
and/or alphanumeric data.

8.4.4.2 Meteorologist’s Human Factors Evaluation.

Meteorologists from the key sites will be given questionnaires regarding the use
of the WARP workstation. These questionnaires will address ease of use and an
assessment of the system’s reliability in providing graphic and alphanumeric data.

8.4.5 Site Adaptation Data.

Variations in site adaptation-data, which adapt the subsystem to the operational
environment through adaptation parameters, should not degrade the operational
performance of the system. Assessments will be made and noted in the OT&E
Operational Final Report regarding site specific operational adaptation issues.
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8.4.6 Safety and Security.

8.4.6.1 Safety Evaluation.

A safety checklist will be developed by the FAA Test Team and implemented at

all testing sites. Electrical power connections, grounding, sharp edges, and
maintenance safety considerations will be evaluated. The Safety Evaluation’s
Checklist and findings will be included in the Final OT&E Test Report.

8.4.6.2 Security Evaluation.

A security checklist, which assesses security compliance with NAS-SS-1000
directives, will be developed by the FAA Test Team, and implemented at testing.
The Final OT&E Test Report will indicate any areas where appropriate physical or
password security is lacking.

8.4.7 Transition Switchover.

The WARP will be evaluated to determine if it is capable of being inserted into,
and removed from, the NAS architecture without degrading field operation.
Degradation can be measured in terms of loss of operational functions being
performed at the time of transition switchover, connectivity or communications,
operational data or excessive loss of performance, or degradation of the
operational functions that are performed. An assessment will be made which will
note potential problems or similarities in operation/maintenance between existing
MWP and newly operational WARP systems. This assessment will be included in the
Final OT&E Test Report.

8.5 CRITICAL OT&E OPERATIONAL ITEMS.

The critical OT&E Operational items are the availability of operational interfaces
with other subsystems in the NAS and the adequacy of technical and training
documentation. Unavailable NAS subsystems required for OT&E testing will not

be tested during OT&E. WARP systems will be deployed without testing those
subsystems that are unavailable beyond simulator testing during DT&E. Resolution
of responsibility for testing of the interfaces when the NAS subsystem becomes
available will be handled via agreements reached by the responsible FAA program
offices.

The following critical operational issues will be addressed during OT&E Operational
testing:

a. WARP system Computer-Human Interface (CHI);
b. WARP system RMA;
c. Operational validity/effectiveness of WARP data sources/products.




9. OT&E SHAKEDOWN TEST.

Shakedown testing will be conducted by A0S-500 to verify that WARP can be operated
and maintained by typical operator and maintenance personnel. It will reflect the
integrated readiness of the people, procedures, and system to assume operational
status. Its focus will be on man-machine interface and system support issues.
These issues will be resolved by determining the effectiveness of the programs and
system support tools that were developed concurrently with the system such as
logistic support, training, procedures, documentation, and human factors. These
programs and tools; which provide the expertise, information, methodology, spare
parts, manpower and human interface features required to operate and maintain the
system, will be evaluated during shakedown by using typical operator and
maintenance tasks as the framework for the Shakedown Test structure. Shakedown
will provide an assessment of the integrated effectiveness of these programs and
tools in a realistic operational environment and relate this assessment in terms of

operational impact.

9.1 OT&FE SHAKEDOWN TESTING TO DATE.
No testing has been performed to date.
9.2 OT&E SHAKEDOWN FUTURE TESTING.

Future Shakedown testing will fall into two categories: Regional Shakedown testing
and Follow-on AOS Shakedown testing.

Regional Shakedown tests are conducted by regional AF and operational personnel at
each facility where the WARP system is installed. A0S-500, if requested, will
provide their Shakedown test plans and procedures for local adaptation.

Follow-on AOS Shakedown testing will be conducted as required to test items in the
Shakedown test plan that were not tested during the originally scheduled Shakedown
at the FAA Technical Center due to unavailable test equipment, system interfaces,
or other test constraints. Follow-on testing may be conducted at one of the
operational sites. AOS Shakedown Follow-on testing will be required for succeeding
stages of WARP implementation.

9.3 OT&E SHAKEDOWN TEST PROCEDURES.

The Shakedown test team will develop test procedures and scripts using job related
tasks as the framework for the structure of the Shakedown test. Because Shakedown
is a useability and maintainability test each test procedure will be based on
real-world, system related, mission or maintenance, oriented tasks. Shakedown will
determine the ease with which these tasks can be accomplished by evaluating the
effectiveness of programs and tools that enable operator and maintenance personnel

to use and maintain the system.
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Shakedown test procedures and scripts will be developed in accordance with FAA
Order 1810.4b, appendix 1. Each test procedure/script will include as a minimum
the following components:

a. TEST DESCRIPTION/OBJECTIVE: (Job related task e.g., update data base)

b. CRITICAL ISSUES: (The critical issues that may apply to performing this
task along with a description of the qualities of each critical issue, that if
lacking, will impact the ability to perform the task; e.g., Documentation:
Standards, tolerances, and procedures are correct. All information required for
this operation is available. Logistic Support Engineering support is available if
problems are encountered beyond local abilities.)

c. TEST METHOD: (A description of how this test will be accomplished, e.g.,
Update system data base to... Use the following documentation... Check logistic
support by... etc.)

d. EXPECTED RESULTS: (A description of acceptable operational requirements,
e.g., System data base can be routinely updated within... Knowledgeable second
level support is available to resolve unexpected problems... etc.)

9.4 OT&E SHAKEDOWN OBJECTIVES.

Shakedown is a final check offering a balance to expediency. Because its objective
is to identify any problem that may obstruct a smooth and lasting transition to
full system operational status, Shakedown is not restricted in scope to system
specifications and requirements. It is conducted on the premise that it is usually
less expensive to discover and fix system problems prior to deployment than it is
to repair or modify multiple systems after deployment. Shakedown fulfills this
objective by reporting problems discovered during Shakedown in terms of operational
impact so that DRR members are better equipped to assess deployment risks.

9.5 OT&E SHAKEDOWN EVENTS/SCOPE OF TESTING/BASIC SCENARIOS.

OT&E Shakedown testing will evaluate a system under realistic field conditions.
Testing will be designed to reflect the integrated readiness of people, procedures,
and the system to assume operational status. OT&E Shakedown testing will evaluate
field operations.

OT&E Shakedown testing requires a unique approach. The test must evaluate all
aspects of the system’s use and maintenance under realistic field conditions.
Previous testing has validated specification and NAS interface requirements.
OT&E Shakedown planning should address at a minimum:

a. Suitability - This includes data displays, safety, labor intensiveness,
and other functions;

b. Training - People trained on the system can accomplish assigned tasks;

c. Procedures - Procedures to operate the system are in place and provide a
straightforward and effective means to accomplish user requirements;

d. Other Factors - Compatibility and manpower supportability.
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This approach is not intended to limit the scope of testing but does provide focus.
Some functional testing may be required to satisfy specific user concerns or
because previous testing was incomplete due to laboratory or resource constraints

at the time.

Test results are rated in terms of operational impact. The risk of use in the
field is evaluated using test results. The results are forwarded in a Quick Look
Report to assist the DRR to assess the risk of system deployment.

9.6 CRITICAL OT&E SHAKEDOWN ISSUES.

A critical Shakedown test issue is any issue that may arise prior to deployment
that may cause a severe adverse operational impact. But, because the Shakedown
test niche in the overall test program is useability and maintainability, initial
Shakedown test planning focus is on man-machine interface issues. Therefore, the

critical Shakedown test issues are:

a. Documentation
b. Training

c. Procedures

d. Logistics

e. Human Factors

This initial approach, however, is not intended to limit the scope of Shakedown
should other issues arise that may pose a threat to system implementation or
operation.

10. PAT&E.

WARP PAT&E will occur after a DRR EXCOM deployment decision for stages la and 1b
and after successful follow-on OT&E for stage 2. The contractor shall prepare and
conduct a PAT&E SAT of the WARP system at each operational site after installation
of WARP. The PAT&E SAT shall verify the capability of the WARP System to meet
functional, interface, and performance requirements of FAA-E-TBD. PAT&E SAT
procedures will be validated during DT&E SAT and constitute part of PAT&E SAT at
the field deployment sites. During the PAT&E SAT conduct, live NAS interfaces

shall be used.
11. SPECIAL RESOURCE SUMMARY.

11.1 TEST ARTICLES.

The test article/System Under Test (SUT) will be the WARP. Four limited production
WARP systems will be procured to support the WARP testing effort. The four limited
production systems will consist of two systems for OT&E (one to test the ARTCC/ACF

requirements and one to test the ATCSCC requirements), one for the first ARTCC/ACF

site and one for development at the contractor’s facility. Following DRR approval,
WARP systems will be acquired for the remaining ARTCC/ACFs and one for the FAA

Academy for training.
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11.2 SPECIAL SUPPORT REQUIREMENTS. -
11.2.1 Protocol Analyzer.

A protocol analyzer will be used during testing to access and capture the 0SI
layers between the interfaces. ACW-200B will provide any required protocol
analyzers used in testing.

12. TEST REPORTS.

12.1 DT&E TEST REPORTS.

12.1.1 Final Test Report.

The Final DT&E Test Reports will be completed by the WARP contractor within
90 working days after completion of DT&E testing, and again after SAT testing,
including regression. The Final Test Report will be approved by the Division
Manager/APMT prior to release. A Final Test Report requires clearly stated
objectives, accurate technical content, conclusions and recommendations and
will address all aspects of DT&E testing.

At a minimum, the final DT&E test report will contain the status (pass/fail) of all
requirements tested during DT&E, any critical issues that occurred during OT&E
testing, recommendations for actions to resolve the critical issues and test
requirement failures, and a recommendation on whether or not to proceed to the
next test phase.

12.2 OT&E INTEGRATION AND OT&E OPERATIONAL TEST REPORTS.
12.2.1 Quick Look Report.

ACW-200B will conduct OT&E Integration and OT&E Operational testing and generate
a Quick Look Report within 15 working days after the completion of the OT&E
Integration and OT&E Operational testing and again for any additional regression
testing. The Quick Look Report will contain a preliminary synopsis of the results
of OT&E Integration and OT&E Operational testing. Further data analysis study
will be required after the Quick Look Report is generated before conclusions and
recommendations are made.

12.2.2 Final Test Report.

The Final OT&E Test Report will be completed by ACW-200B within 90 working days
after completion of all testing including regression, and will be in Technical
Note format. The Technical Note will be approved by the Program Manager prior to
release. CT 1710.2B, Preparation and Issuance of Formal Reports, Technical Notes,
and Other Documentation, provides guidance regarding Technical Note formats.
Technical Note requires clearly stated objectives, accurate technical content,
conclusions and recommendations. One Technical Note will address all aspects of
OT&E Integration and OT&E Operational testing.
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At a minimum, the final OT&E test report will contain the status (pass/fail) of all
requirements tested during OT&E, any critical operational issues ‘that occurred
during OT&E testing, recommendations for actions to resolve the critical
operational issues and test requirement failures, and a recommendation on whether

or not to proceed to the next test phase.

12.3 OT&E SHAKEDOWN TEST REPORTS.

12.3.1 Quick Look Report.

A0S-530 will conduct OT&E Shakedown testing and generate a Quick Look Report within
15 working days after the completion of the OT&E Shakedown testing. The Quick

Look Report will contain a preliminary synopsis of the results of OT&E Shakedown
testing. Further data analysis study will be required after the Quick Look Report
is generated before conclusions and recommendations are made.

12.3.2 Final Test Report.

The Final OT&E Shakedown Test Report will be completed by AO0S-530 within 90 working
days after completion of OT&E Shakedown testing.

At a minimum, the final OT&E Shakedown test report will contain the status
(pass/fail) of all requirements tested during OT&E Shakedown, any critical
operational issues that occurred during OT&E Shakedown testing, recommendations
for actions to resolve the critical operational issues and test requirement
failures, and a recommendation on whether or not to proceed to the next test

phase.

12.4 PAT&E TEST REPORTS.

12.4.1 Final Test Report.

The Final PAT&E Test Reports will be completed by the WARP contractor within

90 working days after completion of PAT&E FAT testing, and again after PAT&E SAT
testing, including regression. The Final Test Report will be approved by the
Division Manager/APMT prior to release. A Final Test Report requires clearly
stated objectives, accurate technical content, conclusions and recommendations and
will address all aspects of PAT&E testing.
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13. ACRONYMS AND ABBREVIATIONS.

AAF
ACCC
ACF
ACN
ACW
ADAS
AF
AFS
AND
ANS
ANW
AOS
APM
APME
APML
APMQ
APMT
ARD
ARTCC
ASD
ASE
ASU
AT
ATC
ATCSCC
ATM
ATP
ATQ
ATR
AWOS
c

CCB
CCWSU
CFWARP
CFWSU
CHI
CMTP
co
COTR
CTS
CWA
CWP’
CWSU
DCE
DOD
DRR
DT&E
DTE
EMI
EXCOM

Associate Administrator for Airway Facilities
Area Control Computer Complex

Area Control Facility

Engineering, Test and Evaluation Service
Engineering, Integration and Operational Evaluation Service
AWOS Data Acquisition System

Airway Facilities

Flight Standards Service

NAS Development Service

NAS Transition and Implementation Service
Weather/FSS Service

Operational Support Service

Associate Program Manager

Associate Program Manager for Engineering
Associate Program Manager for Logistics
Associate Program Manager for Quality
Associate Program Manager for Test

Research and Development Service

Air Route Traffic Control Center .
Associate Administrator for System Engineering and Development
NAS System Engineering Service

Acquisition Support Office

Air Traffic

Air Traffic Control

Air Traffic Control System Command Center
Air Traffic System Management Office

Air Traffic Rules and Procedures Service
Office of Independent OT&E Oversight

Air Traffic Plans and Requirements Service
Automated Weather Observation System

Critical

Configuration Control Board

Command Center Weather Service Unit

Central Flow Weather and Radar Processor
Central Flow Weather Service Unit
Computer-Human Interface

Contractor’s Master Test Plan

Contracting Officer

Contracting Officer’s Technical Representative
Coded Time Source

Center Weather Advisories

Central Weather Processor

Central Weather Service Unit

Data Circuit-Terminating

Department of Defense

Deployment Readiness Review

Developmental Test and Evaluation

Data Terminal Equipment

Electromagnetic Interference

Executive Committee
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FAA Federal Aviation Administration

FAATSAT FAA Telecommunications Satellite

FAT Factory Acceptance Test

GIM General Information Messages

HZW Hazardous Weather Outline

IA0 Instrument Flight Rules Area Outlines

ICD Interface Control Document

IFR Instrument Flight Rules

IOT&E Independent Operational Test and Evaluation
IRD » Interface Requirements Document

180 International Organization for Standardization
JAI Joint Acceptance Inspection

KDP Key Decision Point

km kilometer

LCN Local Communications Network

LRI Lowest Replaceable Item

MIs Meteorological Impact Statements

MPS Maintenance Processor Subsystem

MTBF Mean Time Between Failure

MTTR Mean Time to Repair

MWP Meteorologist Weather Processor

NADIN National Airspace Data Interchange Network
NAS National Airspace System

NAWPF National Aviation Weather Processing Facility
NCP NAS Change Proposal

NDI Nondevelopmental Item

NEXRAD Next Generation Weather Radar

NOAA National Oceanic and Atmospheric Administration
NWS National Weather Service

0oCch Operational Capabilities Demonstration

ORD Operational Requirements Document

OSsI1 Open Systems Interconnection

OT&E Operational Test and Evaluation

PAT&E Production Acceptance Test and Evaluation

PD Program Directive

PIREPs Pilot Reports

PM Program Manager

PMBS Program Master Baseline Schedule

PSN Packet Switch Network

QCPP Quality Control Program Plan

QRO Quality Reliability Officer

RFP Request for Proposal

RMA Reliability, Maintainability, and Availability
RWP Real-time Weather Processor

SAT Site Acceptance Test

SECCB System Engineering Configuration Control Board
SIP System Integration Plan

Sow Statement of Work

SUT System Under Test
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TBD
T&E
TEMP
™
T™MU
TPRC
TSSR
UTC
VRTM
WARP
WMSCR
WSR-88D
WSuU

To Be Determined

Test and Evaluation

Test and Evaluation Master Plan

Traffic Manager

Traffic Management Unit

Test Policy Review Committee

Test Schedule Status Review

Universal Coordinated Time

Verification Requirements Traceability Matrix
Weather and Radar Processor

Weather Message Switching Center Replacement
Weather Surveillance Radar 1988 Doppler
Weather Service Unit
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APPENDIX A

VERIFICATION REQUIREMENTS TRACEABILITY MATRIX (VRTM)







VRTM.

The TEMP VRTM presents high level functional and performance requirements to be
tested during WARP test and evaluation. These requirements are derived from
NAS-85-1000, volumes I, II, and V that are allocated to the WARP and CFWARP
programs. WARP and CFWARP are categorized by NAS-SS-1000 as NAS subsystems within
the Weather Processing subelement and the Air Traffic Control Element of the NAS
architecture.

Identification of applicable NAS system-level functional (3.2.1.1.x, volume I)

and performance (3.2.1.2.x, volume I) requirements that are allocated to WARP

and CFWARP was provided by the Requirements Allocation Matrix in appendix I of
NAS-85-1000, volume I. NAS subsystem-level and maintenance functional requirements
for WARP and CFWARP are provided by NAS-SS-1000, volumes II and V, and are also
provided in the VRTM. The VRTM in appendix A also provides correlation between
NAS-858-1000 subsystem-level and maintenance functional requirements and the
corresponding WARP project-level requirements provided by the WARP System
Specification, FAA-E-TBD.

Allocation of verification levels and methods for the requirements listed was
provided by tables 4.1-1 provided by volumes I, II, and V of NAS-SS-1000.

The WARP TEMP VRTM is compliant with the current NAS NCP case file for WARP which
will be submitted for approval to the SECCB.

COLUMN DEFINTITIONS AND UTILIZATION.

Column Definitions for the VRTM are provided as follows:

1. Requirement Identification - An unique identification number is
assigned to each testable requirement which is used to reference each requirement
throughout the series of WARP test documents produced by ACW-200. NAS system-level
requirements are identified with 1000 series identification numbers. NAS
subsystem-level requirements are identified with 2000 series identification
numbers. NAS maintenance functional requirements are identified with 5000 series
identification numbers.

2. NAS Requirement - Provides the applicable paragraph number of NAS-SS-1000
for each requirement. NAS system-level requirements (1000 series IDs) are provided
by volume I of NAS-SS-1000; NAS subsystem-level requirements (2000 series IDs) are
provided by volume II of NAS-SS-1000; NAS maintenance functional requirements
(5000 series IDs) are provided by volume V of NAS-SS-1000.

3. Project Requirement - Provides the corresponding WARP project requirement
in FAA-E-TBD that is associated with the NAS-SS-1000 requirement.

4. Description - Describes or restates the NAS-SS-1000 requirement.
5. Verification Level and Method - Presents the levels of testing described

in the TEMP and identifies the qualification method that is used to verify the
NAS-SS5-1000 requirement. Verification levels are as follows:




OCD - Operational Capabilities Demonstration;
FAT - Factory Acceptance Test;

OT&E INT - OT&E Integration Test;

OT&E OPER - OT&E Operational Test;

OT&E SHAKEDOWN - OT&E Shakedown Test;

SAT - Site Acceptance Test.

Hho Ao oe

The qualification methods assigned to each requirement are detailed later in this
section.

6. Requirement Status - Identifies whether the requirement is critical (C) or
noncritical (N). If a requirement cannot be verified due to the unavailability of
other NAS subsystems, testing of it is deferred. Those requirements that are not
subject to testing are identified with the letter "Q" inside this column.

7. Remarks - Provides additional information about the requirement.

QUALIFICATION METHODS.

Four qualification methods are used to verify NAS-SS-1000 requirements: Inspection,
Analysis, Demonstration, and Test.

1. 1Inspection - Inspection is validation by visual examination of the item,
reviewing descriptive documentation, and comparing the appropriate characteristics
with a predetermined or reference standard, to determine compliance with
requirements, without the use of special laboratory equipment or procedures.

2. Analysis - Analysis is validation by technical/mathematical evaluation or
simulation using mathematical representations and representative data to prove that
specified requirements are met. Representative data may include data collected
from previous or other equipment and system verification.

3. Demonstration - Demonstration is an uninstrumented test, where success is
determined from observation alone. Included in this category are tests whose
results can easily be determined on a pass-fail basis.

4. Test - Test is validation, through systematic exercising of an item under
all appropriate conditions, along with collection, analysis, and evaluation of
quantitative data for predetermined performance characteristics. Acceptability is
determined by the comparison of the data with preestablished quantitative
requirements and occurrences.
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APPENDIX B

SCHEDULES




WARP Acquisition Schedules

Activity Location Date
KDP 3 Validation Request Washington, DC Oct 93
APR Submitted Washington, DC Feb 94
TSARC Washington, DC Mar 94
Procurement Readiness Review (PRR) Washington, DC Mar 94
Draft Specification to Industry Washington, DC Apf 94
TPRC approval of pre-RFP TEMP Washington, DC May 94
Specification Review. Board (SRB) Washington, DC Jun 94
Selection Plan complete Washington, DC Jun 94
Request For Proposal (RFP) release Washington, DC Jul 94
Proposats/OCDs Evaluation complete Washington, DC May 95
BAFOs complete Washington, DC Sep 95
Source Selection Washington, DC Sep 95
Contract Award for FSD/Limited Production Washington, DC Sep 95
Systems Requirement Review (SRR) Stage 1b TBD Nov 95
Preliminary Design Review (PDR) Stage 1b TBD Feb 96
DT&E Test Plan compiete Contractor TBD
Reliability Plan complete Contractor TBD
Maintainability Plan complete Contractor 8D

B-1




WARP Acquisition Schedules

Activity Location Date
Critical Design Review (CDR) Stage 1b 8D May 96
DT&E Test Procedure complete Contractor 8D
OT&E Integration Test Plan complete FAA Tech Center T8D
OT&E Operational Test Plan complete FAA Tech Center T8D
OT&E Shakedown Test Plan complete FAA Tech Center T8D
OT&E Integration Test Procedures complete FAA Tech Center TBD
OT&E Operational Test Procedures complete FAA Tech Center TBD
OT&E Shakedown Test Procedures complete FAA Tech Center T8D
Test Readiness Review (TRR) 8D Jan 97
DT&E FAT (validated) : Stage 1b compiete Factory(1st WARP) Jan 97
DT&E SAT (validated) : Stage 1b complete Key sites (1st WARP) Apr 97
OT&E Systems Delivered : Stage 1b FAA Tech Center, key sites Apr 97
OT&E Integration Te;t : Stage 1b complete FAA Tech Center, key sites May 97
OT&E Operational Test : Stage 1b compiete FAA Tech Center, key sites Jun 97
OT&E Shakedown Test : Stage 1b complete FAA Tech Center, key sites Jun 97
TPRC approval of pre-KDP 4 TEMP updates T8D Aug 97
Stage 1b Deployment Readiness Review EXCOM Washington, DC Aug 97
Washington, DC Sep 97

KDP 4 Approval Request Stage 1b
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WARP Acquisition Schedules

Activity Location Date
WARP Stage 1b delivered to st Key Sites Key Sites Sep 97
Field Shakedown : Stage 1b start Key Sites Sep 97
ATQ Operational Assessment TBD Sep 97
1st ORD Stage 1b 1st Site and/or ATCSCC Sep 97

PAT&E FAT Stage 1b (conformance) start Factory(2nd thru Last_) 8D

PAT&E SAT Stage 1b start 2nd thru Last Sites 8D
SRR Stage 1a T8D Nov 95
PDR Stage 1a T8D Feb 96
CDR Stage 1a TBD Feb 97
TRR Stage 1a T8D Jun 97
DT&E FAT follow-on : Stage 1a complete Factory Jul 97
DT&E SAT follow-on : Stage 1a complete Key sites (1st WARP) Aug 97
OT&E Systems delivered : Stage 1a FAA Tech Center, key sites Aug 97
OT&E Integration follow-on : Stage 1a complete FAA Tech Center or key sites Sep 97
OT&E Operationai follow-on : Stage 1a complete FAA Tech Center or key sites Dec 97
OT&E Shakedown follow-on : Stage 1a complete FAA Tech Center or key sites Jan 98
Slage 1a Deployment Readiness Review EXCOM Washington, DC Jan 98
Washington, DC Feb 98

KDP Approval Request Stage ta




WARP Acquisition Schedules

Activity Location Date
WARP Stage 1a delivered to Key Sites Key sites Feb 98
Field Shakedown : Stage 1a start Key sites Feb 98
1st ORD Stage 1a Key Sites Feb 98
PAT&E FAT Stage 1a (conformance) start Factory(2nd thru Last) 8D
PAT&E SAT Stage 1a start 2nd thru Last Sites T8D
Data Reduction and Analysis FAA Tech Center 8D
ATQ Operational Assessment TBD TBD
Draft Test Report FAA Tech Center TBD
SRR Stage 2 8D Nov 95
PDR Stage 2 TBD Mar 97
CDR Stage 2 TBD Oct 97
TRR Stage 2 TBD May 98
DT&E FAT follow-on : Stage 2 complete Factory Jut 98
DT&E SAT follow-on : Stage 2 complete Key sites (1st WARP) Jul 98
OT&E integration follow-on : Stage 2 complete FAA Tech Center or key sites Aug 98
OT&E Operational foliow-on : Stage 2 complete FAA Tech Center or key sites Aug 98
OT&E Shakedown follow-on : Stage 2 complete FAA Tech Center or key sites Sep 98
TBD

WARP Stage 2 delivered to Key Sites

Key sites
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WARP Acquisition Schedules

Activity Location Date

Field Shakedown : Stage 2 start Key Sites 18D
1st ORD Stage 2 Key Sites T8D
PAT&E FAT Stage 2 (conformance) start Factory(2nd thru Last) T8D
PAT&E SAT Stage 2 start 2nd thru Last Sites TBD
Data Reduction and Analysis FAA Tech Center TBD
ATQ Operational Assessment T8D TBD
Quick Look Test Report (OT&E Shakedown) FAA Tech Center TBD
FAA Tech Center TBD

Draft Test Report




TABLE 1

WARP Testing Resources

Organization FY FAA In House Contractor Stage
ACW-2008B g7 1.3 EY. 3 Test Engineers 1A/1B
1 Meteorologist
1 Human Factors Specialist
98 13EY. 3 Test Engineers 1A/1B
1 Meteorologist
1 Human Factors Specialist
99 1.3 EY. 2 Test Engineers 23
1 Meteorologist
1 Human Factors Specialist
00 13 EY. T8D 3




APPENDIX C

TEST FLOW DIAGRAMS
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