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1 Scope.

1.1 Identification.

The specification establishes the system requirements for the Weather and Radar Processor (WARP) system.  The WARP program is sponsored by the Federal Aviation Administration (FAA) and is one subelement of the upgrade to the National Airspace System (NAS).  The offeror who is selected to provide the WARP system will be fully responsible for satisfying all aspects of the system specification.

1.2 System overview.

The purpose of the WARP is to improve the data timeliness and quality of weather information delivered to Air Traffic Control Specialists (ATCSs) and Center Weather Service Unit (CWSU) meteorologists at the Air Route Traffic Control Center (ARTCC) and the Air Traffic Control System Command Center (ATCSCC) to support the tactical and strategic decision-making process.  WARP will provide the capability to simultaneously and continuously receive, process, generate, and store aviation weather information and radar products from external sources and disseminate this information to other NAS subsystems.  

1.3 Document overview.

The remainder of the document is as follows: section 2, identifies the applicable documents referenced in the system specification; section 3, describes the system requirements pertaining to the functionality, performance, adaptation, data management, interfaces, physical characteristics, reliability, maintainability, availability, flexibility, and expansion; section 4 addresses quality assurance and verification requirements traceability; section 5, preparation for delivery; and section 6, notes, acronyms, and glossary.  The appendices contain acquisition products, the NAS plane coordinate transformation, and adaptation and system performance requirements. 

2 Applicable Documents.

2.1 Government documents.

The following documents of the exact issue shown form a part of this specification to the extent specified herein.  In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

2.1.1 Specifications.

2.1.1.1 Federal.

None.

2.1.1.2 FAA.

	(a)
	FAATSFS.SEP
	Functional Specification for FAA Telecommunications Satellite System, DRAFT, October 5, 1993



	(b)
	FAA-G-2100F
	Electronic Equipment, General Specification, version F, November 15, 1993



	(c)
	ANICS
	Alaska NAS Interfacility Communication System (ANICS) Specification, ANICS contract #DCA200-93-D-0004, section J-2.


2.1.1.3 Military.

None.

2.1.1.4 Other Government Agency.

None.

2.1.2 Standards.

2.1.2.1 Federal.

None.

2.1.2.2 FAA.

	(a)
	ANSI/ASQC Q9001-1994
	Quality Systems Model for Quality

Assurance in Design/Development, Production, Installation, and Servicing
	(b)
	ISO 9000-3
	Guidelines for Application to the Development, Supply, and Maintenance of Software



	(c)
	FAA-STD-020B
	Transient Protection, Grounding, Bonding, and Shielding Requirements for Electronic Equipment, May 11, 1992

2.1.2.3 Military.

	(a)
	MIL-STD-1472D
	Human Engineering Design Criteria for Military Systems, Equipment and Facilities, March 14, 1989


2.1.2.4 Other Government Agency.

None.

2.1.3 Drawings.

None.

2.1.4 Other publications.

	(a)
	FCM-H11
	Federal Meteorological Handbook No. 11 Doppler Radar Meteorological Observations, U.S. Department of Commerce/National Oceanic and Atmospheric Administration



	
	Part A
	System Concepts, Responsibilities, and Procedures, version 1, June 1991



	
	Part B
	Doppler Radar Theory and Meteorology, version 1, 

June 1990



	
	Part C
	WSR-88D Products and Algorithms, version 1,

February, 1991



	
	Part D
	WSR-88D Unit Description and Operational Applications, version 1, April, 1992



	(b)
	FIPS 158-1
	X-Window Standards, October 8, 1993



	(c)
	OSHA-29
	CFR 1910 OSHA Safety and Health Standards, 

Volume I, July 1, 1992 and Volume II, July 1, 1993



	(d)
	NAS-IC-94022507
	Weather Message Switching Center Replacement to National Airspace Data Interchange Network Packet Switched Network User (WMSCR/NADIN PSN User) Interface Control Document, February 28, 1997

	(e)
	NAS-IR-25152508
	Weather and Radar Processor and Automated Weather Observing System/Data Acquisition System (WARP/ADAS) Interface Requirements Document, Revision D, May 1, 1996



	(f)
	NAS-IR-43020001
	National Airspace Data Interchange Network X.25 Packet Mode Users Interface Requirements Document, Revision D, April 4, 1996



	(g)
	NAS-IR-61002515
	Area Control Facility to Weather and Radar Processor (ACF/WARP) Interface Requirements Document, 

June 23, 1994



	(h)
	NAS-IR-92020000
	Coded Time Source/User Systems(CTS/User Systems) Interface Requirements Document, Revision F, 

May 1, 1996



	(i)
	NAS-IC-25152104

Revision A
	Weather and Radar Processor/Display System Replacement (WARP/DSR) Interface Control Document (ICD), June 10, 1999



	(j)
	NAS-IR-90029414 Revision A
	National Weather Service Telecommunications Gateway (NWSTG) to Federal Aviation Administration Bulk Weather Telecommunications Gateway (FBWTG) Interface Requirements Document, Revision A, November 5, 1999



	(k)
	NAS-IR-94142514 
	Federal Aviation Administration Bulk Weather Telecommunications Gateway (FBWTG) to Integrated Terminal Weather System (ITWS) Interface Requirements Document, Original, October 9, 1998



	(l)
	NAS-IR-251528222


	Weather and Radar Processor (WARP) Weather Information Network Server (WINS) to User Request Evaluation Tool (URET) Core Capability Limited Deployment (CCLD) Interface Requirements Document, November 5, 1999



	(m)
	ICD Number

7003341
	Interface Control Document (ICD), FAA Bulk Weather Telecommunications Gateway/ Weather and Radar Processor, Harris Corporation Information Systems Division, April 27, 1999

	(n)
	NAS-IC-25250001
	Weather Information Network Server (WINS)/External Users Interface Control Document, November 8, 2002


2.2 Non-government documents.

The following documents of the exact issue shown form a part of this specification to the extent specified herein.  In the event of conflict between the document referenced in the contract and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

2.2.1 Specifications.

	(a)
	2620001A
	Interface Control Document for the RPG Associated PUP, Build 10.0, WSR-88D Operational Support Facility, June 26, 1998


2.2.2 Standards.

None.

2.2.3 Drawings.

None.

2.2.4 Other publications.

	(a)
	OSF, INC
	Open Software Foundation, Motif Style Guide Revision 1.1, Prentice Hall, 1991



	(b)
	AC OO-45E
	Aviation Weather Services, U.S. DOT FAA and U.S. DOC, NOAA, National Weather Service, December 1999



	(c)
	Office Note #388
	The WMO Format for the Storage of Weather Product Information and the Exchange of Weather Product Messages in Gridded Binary Form, as used by NCEP Central Operation, U.S. DOC, NOAA, National Weather Service, NCEP Central Operations, March 10,1998


3 System requirements.

3.1 Definition.

The Weather and Radar Processor (WARP) system is being procured to improve weather information collection, analysis, and timeliness of its dissemination, with the objective of enhancing the safety and efficiency of the National Airspace System (NAS).  The WARP system, figure 1, is comprised of all the hardware and software required to acquire, process, display, and disseminate weather data and products at 21 ARTCC WARP sites and 1 ATCSCC WARP site.  In addition, the WARP system includes FAA Bulk Weather Telecommunications Gateway (FBWTG), and Weather Information Network Server (WINS) hardware and software.  The WARP system includes the following hardware and software components:

(a)
All hardware and required software from the demarcation points of the vendor data source(s) to the demarcation point(s) of FAA-supplied communications media (FAA Telecommunications Satellite [FAATSAT] and National Airspace Data Interchange Network II [NADIN II]) for transmission/receipt of weather data from the vendor data source(s) to the 22 ARTCC/ATCSCC WARP sites 

(b)
All hardware and required software from the demarcation point(s) of the FAA-supplied communications media (FAATSAT, NADIN II) to the individual ARTCC/ATCSCC WARP sites (22) for transmission/receipt of vendor source(s) data and weather data from other ARTCC/ATCSCC WARP(s) for all 22 ARTCC/ATCSCC WARP sites 

(c)
All hardware and required software from the demarcation points of the NAS interfaces to the individual ARTCC/ATCSCC WARP sites (22) for receipt of weather data (Weather Service Radar [WSR-88D]), (Weather Message Switching Center Replacement [WMSCR]), (AWOS/ASOS Data Acquisition System [ADAS]), receipt of time synchronization (Coded Time Source [CTS]) and status requests, (NAS Infrastructure Management System [NIMS]), and transmission of weather data (WMSCR, Display System Replacement [DSR]), for all 22 ARTCC/ATCSCC WARP sites 

(d)
All hardware and required software for support of meteorologist workstation and briefing terminal operations at all 22 ARTCC/ATCSCC WARP sites, including the FBWTG.

(e)
All hardware and required software from the demarcation of FAA-supplied communications media to the ATCSCC FBWTG function for the reception of weather data from the National Weather Service Telecommunications Gateway (NWSTG); dissemination of weather data to the Integrated Terminal Weather System (ITWS); and dissemination of weather data to the WARP sites via a broadcast interface

(f) All hardware and software required to support the interface between WARP hardware/software and the WINS function storage of weather data received via WARP interfaces, and for provision of this data to NAS systems physically located internal and external to the ARTCC

(g) All hardware and required software for support of ARTCC maintenance control center (AMCC) workstation operations at all 22 ARTCC/ATCSCC WARP sites.
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FIGURE 1 – THE WARP SYSTEM OVERVIEW

3.1.1 ARTCC WARP System. 
The ARTCC WARP system is comprised of all the hardware and software required to acquire, process, display, and disseminate weather data and products for an individual ARTCC site.  The ARTCC WARP system includes the following hardware and software components.

(a)
All hardware and required software from the demarcation point(s) of the FAA-supplied communications media (FAATSAT, NADIN II) to the individual ARTCC WARP site for receipt of vendor source(s) data and weather data from FBWTG and other ARTCC/ATCSCC WARP(s) and for transmission of WSR-88D weather data to neighboring ARTCC WARP site(s) and ARTCC WSR-88D mosaics to the ATCSCC WARP

(b)
All hardware and required software from the demarcation points of the NAS interfaces to the individual ARTCC WARP sites (21) for receipt of weather data (WSR-88D, WMSCR, ADAS), receipt of time synchronization (CTS), status requests (NIMS), and transmission of weather data (WMSCR, DSR)

(c)
All hardware and required software for support of the meteorologist workstation, AMCC and briefing terminal operations

(d)
All hardware and required software for support of the WINS function.

3.1.2 ATCSCC WARP system.

The ATCSCC WARP system is comprised of all the hardware and software required to acquire, process, display, and disseminate weather data and products for the ATCSCC site.  The ATCSCC WARP system includes the following hardware and software components:

(a)
All hardware and required software from the demarcation point(s) of the FAA-supplied communications media (FAATSAT, NADIN II) to the ATCSCC WARP site for receipt of vendor source(s) data and weather data from ARTCC WARP site(s)

(b)
All hardware and required software from the demarcation point of the NAS interface to the ATCSCC WARP for receipt of weather data (WMSCR), receipt of status requests (NIMS) and transmission of weather data (WMSCR)

(c)
All hardware and required software for support of meteorologist workstation, AMCC workstation, and briefing terminal operations.

3.1.3 FBWTG function.

The FBWTG is comprised of all the hardware and software required to acquire weather data from the National Weather Service Telecommunications Gateway (NWSTG) and disseminate (forward) weather information to the Integrated Terminal Weather System (ITWS) NWS Filter Unit (NFU) and the ARTCC and ATCSCC WARPs.  The ATCSCC FBWTG function includes the following hardware and software components.

(a)
All hardware and required software from the demarcation points of the FAA-supplied communications media to the FBWTG function

(b) All hardware and required software for support of FBWTG operations.

3.1.4 WINS function.

The WINS function comprises the hardware and software required to receive data from the WARP and disseminate that data to other NAS automation systems.  WINS includes the following hardware and software components.

(a)
All hardware and software required to support the interface between WARP hardware/software and the WINS function for storage of weather data received via WARP interfaces, and for provision of this data to NAS systems physically located internal and external to the ARTCC

(b) All hardware and required software to support WINS operations.

3.1.5 WARP AMCC workstation.  

The WARP AMCC Workstation is comprised of the hardware and software to monitor and control the WARP system at a local ARTCC.  The WARP AMCC workstation includes the following hardware and software components.

(a)
All hardware and software required to support the interface between WARP hardware/software and the WARP AMCC workstations for collecting system and operational status information and controlling the local WARP as specified herein

(b)
All hardware and required software to support WARP AMCC workstation operations.

3.2 Characteristics.

3.2.1 Performance characteristics.

3.2.1.1 Operational state.

The WARP shall concurrently acquire weather data including, but not limited to, radar, satellite, lightning, alphanumeric, gridded, and graphic products while performing the processing required to support the meteorologist at an interactive workstation, providing display capabilities at the briefing positions, generating and disseminating radar mosaic updates to the DSR, and providing WARP data to WINS.  This ‘operational state’ consists of the following modes:

(a)
Acquisition mode

(b)
Product generation/display mode

(c)
Alarm/Alert processing mode

(d)
Data management mode

(e)
System monitoring and control mode

(f) Dissemination mode.

For the WARP to be considered in its “operational state,” all of the modes described herein shall be fully functional simultaneously.

3.2.1.1.1 Acquisition mode.

The WARP shall adaptively acquire the products specified in this section in accordance with Appendix D.

3.2.1.1.1.1 Products.

3.2.1.1.1.1.1 Radar products.

3.2.1.1.1.1.1.1 ARTCC area.

The ARTCC WARP shall acquire the WSR-88D routine individual products (RIPs) as specified in Appendix A.  The ARTCC WARP shall acquire, as request/reply products, all WSR-88D graphics products specified in FCM-H11.  The ARTCC WARP shall acquire all WSR-88D status data.

3.2.1.1.1.1.1.1.1 Area of coverage.

The ARTCC WARP shall acquire the WSR-88D products in order to cover each ARTCC area plus a 150 nautical mile buffer zone around the entire ARTCC via directly and indirectly connected WSR-88Ds as specified in section 3.2.1.1.1.2.  Coverage for all areas within the ARTCC and buffer zone shall be provided by the 124 nm range coverage of at least two WSR-88Ds, if available.  If 124 nm range coverage is not available, then 248 nm range WSR-88D coverage shall be substituted, if available.

3.2.1.1.1.1.1.2 National mosaic.

The WARP shall acquire WSR-88D data to include the area covered by all CONUS ARTCC WARPs.

3.2.1.1.1.1.1.3 1km Base Reflectivity Product.

All ARTCC WARPs shall forward the 1km base reflectivity product (rlm6t1) upon receipt to the ATCSCC WARP.  This will allow the ATCSCC users to immediately animate the 1km base reflectivity product from any CONUS NEXRAD.

3.2.1.1.1.1.2 Satellite products.

The WARP shall acquire all satellite visible and infrared (IR) image products received from domestic and foreign geostationary weather satellite(s) required to cover the areas of responsibilities of the ARTCCs and ATCSCC in accordance with section 3.2.1.1.2.1.1.2.1.  The WARP shall acquire all satellite visible and infrared (IR) image products received from polar orbiting satellite(s) required to cover the areas of responsibilities of the Alaskan ARTCC (ZAN) in accordance with section 3.2.1.1.2.1.1.2.1.

3.2.1.1.1.1.2.1 Areas of coverage.

The WARP shall acquire satellite image products for the following areas of coverage:

(a)
North American (NA) East coverage, 0 degrees latitude to 60 degrees N latitude, and 40 degrees W to 120 degrees W longitude

(b)
North American (NA) West coverage, 0 degrees latitude 60 degrees N latitude, and 90 degrees W to 170 degrees W longitude

(c)
Pacific Ocean coverage from 40 degrees S latitude to the northern limits of the satellite(s) viewing area(s), and from 140 degrees W to 130 degrees E longitude

(d)
Alaska coverage, 37 degrees N latitude to the northern limits of the satellite(s) viewing area(s), and from 130 degrees W to 155 degrees E longitude

(e)
Atlantic Ocean coverage from 0 degrees latitude to the northern limits of the satellite(s) viewing area(s), and from 0 degrees to 80 degrees W longitude.

3.2.1.1.1.1.3 Lightning products.

The WARP shall acquire lightning strike data, which consist of latitude/longitude, time of occurrence (Universal Coordinated Time [UTC]), and polarity for the lightning products.

3.2.1.1.1.1.3.1 Areas of coverage.

The WARP shall acquire lightning data to provide the area covered by all CONUS ARTCC WARPs and Alaska ARTCC.

3.2.1.1.1.1.4 Alpha numeric products.

The WARP shall acquire the alphanumeric products specified in Appendix A, including all correction, amendment, special, delayed messages and those in the form of collectives.  The FBWTG shall acquire Meteorological Data Collection and Reporting System (MDCRS) weather observation messages.

3.2.1.1.1.1.4.1 Areas of coverage.

The WARP shall acquire all alphanumeric data for all areas specified in section 3.2.1.1.1.1.2.1.

3.2.1.1.1.1.4.2 WMSCR request.

By interactive selection at the workstation, the ARTCC WARP can generate a request for a WMSCR alphanumeric product by list, by product name, or by report. 

3.2.1.1.1.1.4.2.1 WMSCR request by list.  

The ARTCC WARP shall generate a request for a WMSCR alphanumeric product by list (e.g. all PIREPS sent to WARP in the last hour).

3.2.1.1.1.1.4.2.2 WMSCR request by report.

The ARTCC WARP shall generate a request for a WMSCR alphanumeric product by report type (e.g. surface observation).  The user shall be able to specify up to five stations from which to request WMSCR reports with each request.

3.2.1.1.1.1.4.2.3 WMSCR request by alphanumeric product.

The ARTCC WARP shall generate a request for a WMSCR alphanumeric product by name.  Based on WMO header selection, the user shall be able to request one alphanumeric product from WMSCR per request.  

3.2.1.1.1.1.4.3 WMSCR reply.

(a)
If the reply is received within an adaptable time period, the received information shall be displayed. 

(b)
The received product reply shall be automatically saved. 

(c)
If the reply is not received prior to timeout, an alarm shall be displayed.

3.2.1.1.1.1.5 Gridded products.

The WARP shall acquire the gridded products specified in Appendix A and in the FBWTG to WARP ICD.  The FBWTG shall acquire:

(a)
Aviation (AVN) files containing AVN Model analysis and forecast gridded binary meteorological data messages

(b)
Rapid Update Cycle (RUC) files containing RUC Model analysis and forecast gridded binary meteorological data messages

(c)
Files containing Eta Model analysis and forecast gridded binary meteorological data messages for the continental United States and Alaska

(d)
Files containing Eta Model analysis and forecast gridded binary meteorological data messages for Puerto Rico.

3.2.1.1.1.1.5.1 Areas of coverage.

The WARP shall acquire all gridded products for all areas specified in reference 2.1.4(j), NWSTG to FBWTG IRD.

3.2.1.1.1.1.6 Graphic Products.

The WARP shall acquire the NWS graphic products listed in Appendix A.

3.2.1.1.1.1.7 Aviation Weather Center (AWC) products.

The WARP shall acquire the following AWC products from FBWTG via the NWSTG:

(a) National Convective Weather Detection (NCWD)

(b) National Convective Weather Forcast (NCWF)

(c) Total Current Icing Potential (CIP)

(d) Super-cooled Large Droplets (SLP).

3.2.1.1.1.1.8 Internet Products.

The WARP shall acquire Internet products listed in Appendix A.

3.2.1.1.1.2 Sources.
The primary originators of the acquired products specified in 3.2.1.1.1.1 are the National Weather Service (NWS); National Environmental Satellite, Data, and Information Service (NESDIS); FAA; International Civil Aviation Organization (ICAO), and Department of Defense (DoD).  The WARP shall acquire data from the following systems in accordance with section 3.2.3 and its subparagraphs:

(a)
AWOS/ASOS Data Acquisition System (ADAS).  AWOS and ASOS alphanumeric products in binary format from ADAS.

(b)
WMSCR.  Alphanumeric products from WMSCR.

(c)
WSR-88D.  WSR-88D data directly from GFE WSR-88D connections, in accordance with the WARP Request for Proposal, attachment J6.

(d)
National Lightning Detection Network (NLDN).  Lightning data from the NLDN (CONUS only).

(e) Bureau of Land Management (BLM) Alaska lightning detection network.  Lightning data from the BLM Alaska lightning detection network.

(f) WARP.  WSR-88D data indirectly from ARTCC WARPS to neighboring ARTCC WARPs, and radar mosaics from ARTCC WARPS to the ATCSCC WARP, both via the WARP-to-WARP interface.

(g)
NWS.  AVN, RUC and Eta model analysis and forecast gridded binary meteorological data message, plus MDCRS weather observation messages, from the NWSTG.

(h)
FBWTG.  AVN, RUC, and Eta model analysis and forecast gridded binary meteorological data messages.

3.2.1.1.1.3 Performance.
The WARP shall meet the acquisition performance requirements in accordance with Appendix C.

------------------  End of Acquisition mode  ------------------

3.2.1.1.2 Product generation/display mode.

The WARP shall adaptively generate and display the products specified in this section in accordance with Appendix D.

3.2.1.1.2.1 Products.

3.2.1.1.2.1.1 Imagery products.

3.2.1.1.2.1.1.1 Radar products.

3.2.1.1.2.1.1.1.1 ARTCC mosaics.

The ARTCC WARP shall generate ARTCC radar mosaics for each of the products in Table I for the area of coverage specified in section 3.2.1.1.1.1.1.

Table I:  Radar Mosaic Products

	Layer Composite Reflectivity mosaic ‑ Low layer - 0-24k feet 

	Layer Composite Reflectivity mosaic ‑ High layer- 24-33k feet

	Layer Composite Reflectivity mosaic ‑ Super high layer- 33-60k feet

	Composite Reflectivity mosaic ‑ 0-60k feet

	Base Reflectivity Radar Mosaic (BRRM)

	Echo Tops mosaic

	Point data mosaic created from the following:

	Storm Tracking Information STI/58

	Hail Index HI/59

	Tornado Vortex Signature TVS/61

	Mesocyclone M/60


3.2.1.1.2.1.1.1.1.1
Mosaic update.
The ARTCC WARP shall continuously update the composite reflectivity mosaics by incorporating each available update of individual radar products into the mosaics.  The data contributing to the mosaics that is older than the volume scan update interval of the contributing radar plus an adaptable product time out period, measured from time of receipt, shall be removed from the mosaics resulting in the generation of all the mosaics without the removed data.

3.2.1.1.2.1.1.1.1.2
Multiple coverage.
In the case where a mosaic cell is covered by more than one WSR-88D, the ARTCC WARP shall consistently use one and only one of the following criteria for each product mosaic to determine the WSR-88D product from which the value for the mosaic cell is taken.  A graphic user interface (GUI) will be provided so the CWSU meteorologist can select one method or the other.

(a)
Reflectivity Mosaic Product:

(1)
The product that contains the highest reflectivity for the mosaic cell

(2)
The product that contains the "optimal" reflectivity for the mosaic cell.  Optimal reflectivity is determined through a series of rules aimed at (1) excluding non-weather echoes such as ground clutter, anomalous propagation, and interference and (2) selecting the reflectivity from the radar with the best view of the cell.  In the case where two or more radars have equally good views of the cell, the highest reflectivity of this group will be used, provided it is not an obvious outlier.
(b)
Echo Tops Mosaic Product: 

(1)
The product that contains the highest top for the mosaic cell

(2) The product from the WSR-88D closest to the mosaic cell with an unobstructed view of the airspace of the mosaic cell.

3.2.1.1.2.1.1.1.1.3
Point product multiple coverage.
In the case where an area of a mosaic is covered by more than one WSR-88D, the ARTCC WARP shall consistently use one or both of the following criteria for each point product type to determine the WSR-88D point product to be used:

(a)
The product that contains the highest level of severity 

(b) The product from the WSR-88D closest to the product's locations with an unobstructed view of the airspace of that location.

3.2.1.1.2.1.1.1.1.4
Resolution.
The ARTCC WARP shall generate the mosaics at the same spatial resolution as the individual products used in creating the mosaics.

3.2.1.1.2.1.1.1.1.5
Two kilometer BRRM.
(a) The ARTCC WARP shall generate 2 km x 2 km BRRMs from Base Reflectivity products received from all directly and indirectly connected WSR-88Ds
(b) The 2 km BRRM shall be generated in the WARP System Projection (Polar Stereographic) at an ARTCC specific north up longitude 
(c) The 2 km BRRM shall cover the ARTCC area of responsibility including a 150 NM buffer zone
(d) The ARTCC WARP shall continuously update the 2 km BRRM using the optimal reflectivity algorithm described in 3.2.1.1.2.1.1.1.1.2(a)(2), by incorporating each available update of the lowest tilt Base Reflectivity product into the mosaic

(e) ARTCC WARPs shall generate 4 km x 4 km BRRMs from the latest version of ARTCC WARP’s 2 km BRRM. 

(f) The 4 km BRRM shall cover the same geographical area as the 2 km mosaic

(g) ARTCC WARPs shall automatically generate and disseminate 4 km BRRMs to other WARPs upon reception of a request.
3.2.1.1.2.1.1.1.1.6
WARP AMCC workstation radar mosaic display.

The WARP AMCC workstation shall be capable of displaying the following mosaics as 3-level and 8-level products per reflectivity level conversion mappings specified in Table D-1:

(a) Layer Composite Reflectivity mosaic ‑ Low layer - 0-24k feet 
(b) Layer Composite Reflectivity mosaic ‑ High layer- 24-33k feet

(c) Layer Composite Reflectivity mosaic ‑ Super high layer- 33-60k feet
(d) Composite Reflectivity mosaic ‑ 0-60k feet
3.2.1.1.2.1.1.1.1.7
Quality enhancement tools.
The ARTCC WARP shall provide Meteorologist’s Workstation quality enhancement tools for Layer Composite Reflectivity (Low, High and Super High Layers), Composite Reflectivity and  Base Reflectivity Radar Mosaics including: interference detection and editing (which includes test pattern exclusion), ground clutter suppression, lint suppression, and anomalous propagation mitigation. 

3.2.1.1.2.1.1.1.1.7.1
Test pattern exclusion alarm.

Upon removal of a radar from a mosaic due to test pattern exclusion, a notification alarm shall be sent to the ARTCC and ATCSCC WARPs and the WARP AMCC workstation.
3.2.1.1.2.1.1.1.2 National mosaic.

The WARP shall display six national scale radar mosaics using WSR-88D data.  These mosaics will be generated every 5 minutes using the most current data available, with no data more than 20 minutes old at completion of the generation.  Each national mosaic shall cover the area encompassed by the combined areas of coverage of all of the CONUS ARTCC WARPs.  Each national mosaic shall be generated in a WARP System Projection with north up at 105(W.  Listed below are the horizontal resolutions and product types for these six mosaics:

(a) 2 km X 2 km Base Reflectivity Radar Mosaic (BRRM)

(b) 8 km X 8 km BRRM

(c) 4 km X 4 km Composite Reflectivity Radar Mosaic (CRRM)

(d) 8 km X 8 km CRRM

(e) 4 km X 4 km Echo Tops Radar Mosaic (ETRM)

(f) 8 km X 8 km ETRM.

3.2.1.1.2.1.1.1.3 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all acquired individual radar products specified in 3.2.1.1.1.1.1 and all radar mosaic products specified in 3.2.1.1.2.1.1.1.1 with the following characteristics: 

(a)
For each of the following conditions assign a unique color or pattern for each area in the ARTCC mosaics which meet any of the following conditions:

(1) Coverage containing level-0 phenomena

(2) No coverage due to all WSR-88Ds covering the area  being out of service

(3) Areas not covered by any WSR-88D.

(b)
Display individual radar products with a resolution equal to the resolution of the WSR-88D products received out to the maximum coverage area of the WSR-88D radar

(c)
By interactive selection at the workstation, change each intensity level to a blinking representation of the same color and change each intensity to the same color as the product background color, effectively "turning off" the intensity level

(d)
Display ARTCC mosaics both in the NAS plane projection at the ARTCC WARP as specified in Appendix B, and in the WARP system projection north-up centered at the center of the ARTCC for both the ARTCC and ATCSCC WARPs

(e)
Display the national mosaic in the WARP system projection north-up centered at 85 degrees W longitude or 120 degrees W longitude, at each ARTCC WARP

(f)
Display the national mosaic north-up centered at both 85 degrees W and 120 degrees W longitudes at the ATCSCC WARP

(g)
Display the individual radar products in both the WARP system projection north-up centered at the center of the ARTCC and the native radar-centered projection

(h)
Display the full areal extent of ARTCC mosaics, national mosaic, and individual radar products without having to zoom or pan

(i)
Interactively at the workstation, assign colors to each radar reflectivity level

(j)
Display the remove/restore status, in accordance with section 3.2.1.1.2.2.16.1.3.2, and availability status of all radars contributing to the ARTCC mosaics

(k)
Display the national mosaic in the eight reflectivity levels as defined in FCM-H11  

(l)
Display the ARTCC mosaics using the same number and values of data levels as the data levels in the source products.

3.2.1.1.2.1.1.2 Satellite products.

3.2.1.1.2.1.1.2.1 Areas of coverage.

The WARP shall generate and display satellite image products as follows:

(a)
For all ARTCCs, either (a) or (b), whichever is applicable, as specified in section 3.2.1.1.1.1.2.1 at 14 km resolution or better measured at the satellite(s) sub-point

(b)
For all ARTCCs, Intermediate Area (IA) coverage at the highest resolution received from the satellite(s) measured at the satellite(s) sub-point

(c)
For ARTCCs Oakland (ZOA), Los Angeles (ZLA), Anchorage (ZAN), and Seattle (ZSE), in addition to the coverage in (a) and (b) above, coverage specified in section 3.2.1.1.1.1.2.1(c), at 14 km resolution or better measured at the satellite(s) sub-point

(d)
For ARTCC Anchorage (ZAN), in addition to the coverage in (a), (b), and (c) above, coverage specified in section 3.2.1.1.1.1.2.1(d), at 14 km resolution or better measured at the satellite(s) sub-point

(e)
For ARTCC New York (ZNY), Boston (ZBW), Washington (ZDC), Jacksonville (ZJX), and Miami (ZMA), in addition to the coverage in (a) and (b) above, coverage specified in section 3.2.1.1.1.1.2.1(e), at 14 km resolution or better measured at the satellite(s) sub-point

(f)
For ATCSCC, combined coverage in (a), (b), and at GOES Tap resolution, (d) as specified in section 3.2.1.1.1.1.2.1, and two Intermediate Areas as specified in (b) above.

3.2.1.1.2.1.1.2.2 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all satellite products with the following characteristics:

(a)
Display at 6 bits of radiometric resolution

(b)
Display in the WARP system projection as follows:

(1)
North American (NA) East coverage, north‑up centered at 85 degrees W longitude 

(2)
North American (NA) West coverage, north‑up centered at 120 degrees W longitude

(3)
Pacific Ocean coverage (from 0 degrees latitude to the northern limits of the satellite), north-up centered at 180 degrees W longitude true at 60 degrees N latitude

(4)
Atlantic Ocean coverage, north-up centered at 40 degrees W longitude

(5)
Alaska coverage, north-up centered at 155 degrees W longitude

(6)
Intermediate area coverage, north-up centered on the center of the ARTCC

(c)
Display Pacific ocean coverage satellite products in satellite projection

(d)
Display the full areal extent of the satellite products without having to zoom or pan

(e)
Display enhancement of visible and infrared satellite imagery with at least 6 bits of resolution (64 levels of enhancement)

(f)
Interactively at the workstation, create, select, and modify enhancement curves 

(g)
Store user-specified enhancement curves for retrieval, when requested

(h)
Update the displayed image when the enhancement curve is created, selected, and/or modified

(i)
Navigate the satellite product display data within 2 nautical miles (nmi) accuracy.

3.2.1.1.2.1.2 Alphanumeric products.

3.2.1.1.2.1.2.1 Display products.

The ARTCC and ATCSCC WARPs shall display alphanumeric products listed in Appendix A, including all corrections, amendments, and manually generated products, and AWOS/ASOS observations as specified in section 3.2.1.1.1.2 (a).

3.2.1.1.2.1.2.2 Coverage area selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display alphanumeric products according to product type, station identification, and for a geographical area selected from a coverage area specified in section 3.2.1.1.1.1.4.1.

3.2.1.1.2.1.2.3 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all alphanumeric products with the following characteristics:

(a)
Display of a requested product includes the requested products and any associated corrections, specials, and amendments

(b)
By interactive selection at the workstation, display one or more of the METAR and SPECI products in original format as received.

3.2.1.1.2.1.2.4 Manually generated alphanumeric products.

The ARTCC and ATCSCC WARPs shall interactively create and edit alphanumeric products. 

3.2.1.1.2.1.3 Graphic products.

3.2.1.1.2.1.3.1 NWS graphic products.

The ARTCC and ATCSCC WARP shall display the NWS graphic products listed in Appendix A at the scale and map projection in which they are received.

3.2.1.1.2.1.3.2 Lightning products.

3.2.1.1.2.1.3.2.1 National lightning product.

The WARP shall generate a national lightning graphics product that encompasses the area covered by the combined areas of all CONUS ARTCCs.

3.2.1.1.2.1.3.2.2 Alaskan lightning product.

The WARP shall generate an Alaskan lightning graphics product for the area covered by the Alaskan ARTCC.

3.2.1.1.2.1.3.2.3 Display characteristics.
The ARTCC and ATCSCC WARPs shall display the lightning product with the following characteristics:

(a)
Age of each lightning stroke

(b)
Polarity of each lightning stroke

(c)
Plot lightning strikes according to latitude and longitude location

(d)
Display the national product in the WARP system projection north-up centered at either 85 degrees W longitude or 120 degrees W longitude for each ARTCC WARP

(e)
Display the national product in the WARP system projection north-up at both 85 degrees and 120 degrees W centered longitudes at the ATCSCC WARP

(f)
For the Alaskan ARTCC, display the lightning product in the WARP system projection north-up centered at 155 degrees W longitude for the Alaskan ARTCC

(g)
Display the full areal extent of the lightning products without having to zoom or pan

3.2.1.1.2.1.3.2.4 Coverage area selection.

By interactive selection at the workstation, the WARP shall display lightning products for a geographical area selected from a coverage area specified in section 3.2.1.1.1.1.3.1.

3.2.1.1.2.1.3.3 Watch, warning, and advisory (W/W/A) products.

The ARTCC and ATCSCC WARPs shall generate a graphical display of the following product types:

(a)
Watches

(1)
Tornado

(2)
Severe Thunderstorm

(b)
Warnings

(1)
Tornado

(2)
Severe Thunderstorm

(3)
Special Marine

(c)
Advisories

(1)
Local Airport

(2)
Center Weather

(3)
Airport Weather

(4)
AIRMETs

(5)
SIGMETs

(6)
International SIGMETs

(7)
Convective SIGMETs

3.2.1.1.2.1.3.3.1 Coverage area selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display W/W/A products for a geographical area selected from a coverage area as specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.3.2 Display Characteristics.
The ARTCC and ATCSCC WARPs shall display W/W/A products as specified with the following characteristics:

(a)
Display the products in the WARP system projection north-up centered at the center of the ARTCC

(b)
Display the products in the WARP system projection north up centered at 85 degrees West, and 120 degrees West at the ATCSCC WARP

(c)
Display the full areal extent of the selected area without having to zoom or pan

(d)
Uniquely identify each W/W/A area as a polygon and clearly label each W/W/A with the W/W/A name, unique identifier, and valid date and time period

(e)
Clearly delineate between areas of overlapping polygons.

3.2.1.1.2.1.3.4 Plot products.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate graphical displays in the form of a station model plot of the following unevenly and evenly spaced data types:

(a)
Unevenly spaced data

(1)
Surface observation data

(a)
METAR and SPECI observations

(b)
Buoy reports

(c)
Ship reports

(d)
Synoptic surface observations

(e)
AWOS/ASOS observations from ADAS

(2)
Upper air observation data

(a)
Rawinsonde (RAOB) observations

(b)
Pilot balloon (PIBAL) observations 

(3)
Aircraft observation data

(a)
Pilot reports (PIREPs)

(b)
Aircraft reports (AIREPs)

(b)
Evenly spaced data 

(1)
National Centers for Environmental Prediction (NCEP) Global Spectral Model (GSM) Aviation Run (AVN)

(2)
NCEP Eta Model

(3)
NCEP Rapid Update Cycle (RUC) Model.

3.2.1.1.2.1.3.4.1 Coverage area selection.
By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display plot products by surface reporting station location(s) or geographical area selected from a coverage area specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.4.2 Pressure level, height level, and time selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate plots of pressure level, height level, and time or time period for upper air and gridded data field plots.

3.2.1.1.2.1.3.4.3 Parameter selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display plot products of one or more, up to all, of the following data parameters for each data type:

(a)
Surface observation data station model plots:

(1)
Present weather and obstructions to vision

(2)
Horizontal visibility

(3)
Temperature

(4)
Dew point temperature

(5)
Sky condition

(6)
Altimeter setting

(7)
Wind speed including gust speed

(8)
Wind direction

(9)
Station identification 

(b)
Upper air observation data station model plots for each requested pressure level:

(1)
Observed: 

(a)
Temperature

(b)
Dew point depression

(c)
Geopotential height

(d)
Wind direction

(e)
Wind speed

(f)
Station identification

(2)
Derived:

(a)
12-hour geopotential height change

(b)
12-hour temperature change

(c)
24-hour temperature change

(d)
Dew point temperature.

(c)
NWS gridded data field station model plots for each requested pressure level:

(1)
Temperature

(2)
Relative humidity

(3)
Geopotential height

(4)
Vertical velocity

(5)
Wind direction

(6)
Wind speed

(7)
Precipitation

(8)
Lifted index

(9)
Pressure

(d)
Aircraft observation data station model plots:

(1)
Time

(2)
Flight altitude

(3)
Sky cover including altitude range

(4)
Turbulence intensity including altitude range

(5)
Icing intensity and type including altitude range

(6)
Wind direction and wind speed

(7)
Temperature

(8)
Flight Visibility

(9)
Aircraft type.

3.2.1.1.2.1.3.4.4 Display characteristics.

The ARTCC and ATCSCC WARPs shall display station model plots with the following characteristics:

(a)
All parameters are discernible

(b)
Highest possible plot density while employing automatic decluttering to prevent plot overlaps at any zoom level using a user adaptable priority scheme

(c)
Display the products in the WARP system projection north-up centered at the center of the ARTCC

(d)
Where applicable, use standard World Meteorological Organization (WMO) meteorological fonts, in accordance with AC OO-45D, Aviation Weather Services, U.S. DOT FAA and U.S. DOC, NOAA, National Weather Service, 1995, for representing weather parameters

(e)
Use different colors for surface plots to differentiate between wind gust speed and wind speed

(f)
Display the full areal extent of the selected area without having to zoom or pan

(g)
Display wind direction and wind speed as a wind barb font using standard WMO symbols for wind speed

(h)
Display products in the WARP system projection, north-up centered at 85 degrees West and 120 degrees West for the ATCSCC.

3.2.1.1.2.1.3.5 Thermodynamic products.

The ARTCC and ATCSCC WARPs shall display on the workstation, thermodynamic analyses from rawindsonde observations covering significant and mandatory pressure levels, NCEP gridded products, and user-modified rawindsonde and NCEP gridded products.

3.2.1.1.2.1.3.5.1 Derived thermodynamic values.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate and display the following derived thermodynamic values:

(a)
Kindex

(b)
Lifted index

(c)
Showalter index

(d)
Cross Totals index

(e)
Vertical Totals index

(f)
Total Totals index

(g)
Severe Weather Threat (SWEAT) index

(h)
Lifting condensation level (pressure at a minimum)

(i)
Convective condensation level (pressure at a minimum)

(j)
Level of free convection (pressure at a minimum)

(k)
Equilibrium level (pressure at a minimum)

(l)
Tropopause height (pressure at a minimum)

(m)
Total precipitable water

(n)
Surface temperature to initiate convection

(o)
Convective available potential energy (CAPE) 

(p)
Convective Inhibition (CIN) (also known as negative buoyant energy)

(q)
Potential temperature.

3.2.1.1.2.1.3.5.2 Location selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display a thermodynamic diagram of a selected upper air station/grid point from the area of coverage as specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.5.3 Display characteristics.

The ARTCC and ATCSCC WARPs shall display the thermodynamic analyses with the following characteristics:

(a)
Plotted on a Skew-T/Log-P thermodynamic diagram

(b)
Temperature plotted as discrete points connected by line segments of a user selected color and style

(c)
Dew point temperature plotted as discrete points connected by line segments of a user selected color and style to differentiate them from the temperature values

(d)
Wind speed plotted as part of a wind barb font depicting speed to the nearest 5 knots (kts)

(e)
Wind direction plotted as part of a wind barb font oriented towards the direction from which the wind is blowing and with the tens digit of the wind direction in degrees printed at the tail of the barb

(f)
Geopotential pressure heights and the pressure surface height plotted to the left of the thermodynamic diagram background at the same level as the corresponding pressure level

(g)
Derived thermodynamic values specified in section 3.2.1.1.2.1.3.5.1 plotted, if requested, so as not to obscure the plotted weather data or plotted as a separate product

(h)
Display the entire diagram without zooming and panning.

3.2.1.1.2.1.3.6 Wind hodographs, vectors, and indices.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate and display wind hodograph analyses and the following vectors and indices:

(a)
Energy/helicity index

(b)
Expected storm motion vector

(c)
Expected storm-relative helicity

(d)
Bulk Richardson number

(e)
Vertical wind shear used in the Bulk Richardson number calculation

(f)
Mean wind vector (0-6 kilometers).

3.2.1.1.2.1.3.6.1 Location selection.

By interactive selection at the workstation of a station/grid point from the area of coverage, as specified in section 3.2.1.1.1.1.4.1, north of the equator only, the ARTCC and ATCSCC WARPs shall display a wind hodograph.

3.2.1.1.2.1.3.6.2 Display characteristics.

The ARTCC and ATCSCC WARPs shall display the wind hodograph analyses with the following characteristics:

(a)
Background grid for the hodograph consists of radials, which are lines of constant wind direction, and concentric circles, which are lines of constant wind speed

(b)
The u and v coordinate axes labeled with the wind direction.  Plot the resultant wind

(c)
Circles and radials toggled (on/off) by the user

(d)
Surface wind velocity labeled "S" and the height levels for each remaining wind level labeled with the first two digits of the observed wind's height level 

(e)
Expected storm motion vector indicated graphically on the hodograph

(f)
Winds plotted in the hodograph from the surface to the last reported wind level of the data

(g)
Vertical interval for plotting the wind vectors is the interval of the data source.

3.2.1.1.2.1.3.7 Contour analyses.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate contour analysis products from the following unevenly and evenly spaced data types as specified in 3.2.1.1.2.1.3.4 (a) (1) and (2) and  3.2.1.1.2.1.3.4 (b).

3.2.1.1.2.1.3.7.1 Parameter selection.
By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display contour analysis products of one or more observed and derived parameters, up to all, from the following:

(a)
Unevenly spaced data

(1)
Surface data

(a)
Observed parameters:  

(1)
Altimeter setting

(2)
Temperature

(3)
Dew point temperature 

(4)
Wind speed

(b)
Derived parameters:  

(1)
Sea-level pressure

(2)
3-hour surface pressure change

(3)
Dew point depression

(4)
Relative vorticity

(5)
Divergence

(6)
Moisture convergence

(7)
Temperature advection 

(8)
Equivalent potential temperature

(9)
Relative humidity

(10) Mixing ratio

(2)
Upper air data from RAOB mandatory pressure levels 

(a)
Observed parameters: 

(1)
Geopotential height


(2)
Temperature 

(3)
Dew point depression

(4)
Wind speed

(5)
Maximum wind speed and wind direction and level

(6)
Wind speed and wind direction at tropopause level

(b)
Derived parameters:  

(1)
Dew point temperature

(2)
Relative humidity

(3)
Relative vorticity

(4)
Divergence

(5)
Moisture convergence

(6)
Temperature advection

(7)
12‑hour height change

(8)
Height of the freezing level

(9)
User-definable thickness layer

(10)
1000‑500 mb thickness

(11)
1000‑850 mb thickness

(12)
850‑700 mb thickness

(13)
850‑500 mb thickness

(14)
Lifted index

(15)
Showalter Index

(16)
K‑Index

(b)
Evenly spaced data

(1)
Surface data, 1000 mb

(a)
Product parameters:

(1)
Temperature

(2)
Relative humidity

(3)
Geopotential height

(4)
Vertical velocity

(5)
u component

(6)
v component

(7)
Precipitation

(8)
Lifted index

(9)
Pressure

(b)
Derived parameters:

(1)
Dew point temperature

(2)
Relative humidity

(3)
Relative vorticity

(4)
Divergence

(5)
Moisture convergence

(6)
Temperature advection

(7)
Wind speed

(2)
Upper Air

(a)
Product parameters:

(1)
Temperature

(2)
Relative humidity

(3)
Geopotential height

(4)
Vertical velocity

(5)
u component

(6)
v component

(7)
Precipitation

(8)
Lifted index

(9)
Pressure

(b)
Derived parameters:

(1)
Dew point depression

(2)
Height of the freezing level

(3)
Relative vorticity

(4)
Divergence

(5)
Moisture convergence

(6)
Temperature advection

(7)
12‑hour height change

(8)
Height of the tropopause

(9)
Wind speed and wind direction at the tropopause

(10)
User-definable thickness layer

(11)
1000‑500 mb thickness

(12)
1000‑850 mb thickness

(13)
850‑700 mb thickness

(14)
850‑500 mb thickness

(15)
Lifted index

(16)
Showalter index

(17)
K‑Index

(18)
Maximum wind speed and wind direction

(19)
Wind speed

(20)
Wind direction

(21)
Q-vector divergence

(22)
Total CIP

(23)
SLD.

3.2.1.1.2.1.3.7.2 Coverage area selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display analysis products for one of the coverage areas specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.7.3 Pressure level, height level, and time selection.

By interactive selection at the workstation of the pressure level, height level, and time for which data are to be contoured, the ARTCC and ATCSCC WARPs shall display analyzed products for upper air and gridded data field plots.

3.2.1.1.2.1.3.7.4 NCEP forecast model selection.

By interactive selection of the NCEP forecast model at the workstation, the ARTCC and ATCSCC WARPs shall display contour analysis products for gridded forecast data.

3.2.1.1.2.1.3.7.5 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all contour analyses with the following characteristics:

(a)
Clearly label the contours at any zoom level with their respective values

(b)
Display relative maxima and minima with a distinctive special character along with the value of the maxima and minima

(c)
Display contours as smooth, curved lines and color filled areas 

(d)
Display the products in the WARP system projection north-up centered at the center of the ARTCC

(e)
Display the full areal extent of the selected area without having to zoom or pan

(f)
Display products in the WARP system projection, north-up centered at 85 degrees West and 120 degrees for the ATCSCC. 

3.2.1.1.2.1.3.8 Streamline and isotach analyses. 

The ARTCC and ATCSCC WARPs shall generate streamline and isotach analyses from unevenly and evenly space data types as specified in section 3.2.1.1.2.1.3.4 (a) (1) and (2) and section 3.2.1.1.2.1.3.4 (b).

3.2.1.1.2.1.3.8.1 Coverage area selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display streamline and isotach analysis products for a geographical area selected from one of the coverage areas specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.8.2 Pressure level, height level, and time selection.

By interactive selection at the workstation of the pressure level, height level, and time for which data are to be analyzed, the ARTCC and ATCSCC WARPs shall display the streamline and isotach products for surface and upper air data and gridded data field plots.

3.2.1.1.2.1.3.8.3 NCEP forecast model selection.

By interactive selection of the NCEP forecast model at the workstation, the ARTCC and ATCSCC WARPs shall display the streamline and isotach products for gridded forecast data.

3.2.1.1.2.1.3.8.4 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all streamline and isotach analyses with the following characteristics:

(a)
Clearly label the isotachs at any zoom level with their respective values

(b)
Display relative isotach maxima and minima with a distinctive special character, along with the value of the maxima and minima

(c)
Display the direction of flow by using arrowheads drawn at intervals along the streamline and pointing downstream relative to the flow

(d)
Display the products in the WARP system projection north-up centered at the center of the ARTCC

(e)
Display the full areal extent of the selected area without having to zoom or pan

(f)
Display products in the WARP system projection, north-up centered at 85 degrees West and 120 degrees for the ATCSCC.

3.2.1.1.2.1.3.9 Vertical cross-section analyses.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate vertical cross-section products based on a selected baseline.

3.2.1.1.2.1.3.9.1 Evenly spaced data (gridded).

By interactive selection, of the NCEP forecast model and from one up to three parameters from the model output at the workstation, the ARTCC and ATCSCC WARPs shall generate vertical cross-section analyses from the acquired NCEP gridded products listed in Appendix A.

3.2.1.1.2.1.3.9.2 Unevenly spaced data.

By interactive selection at the workstation of one or more of the following parameters, the ARTCC and ATCSCC WARPs shall generate vertical cross-section analyses of the following observed and derived weather data:

(a)
Observed parameters:

(1)
Temperature

(2)
Dew point temperature

(3)
Wind speed

(4)
Wind direction

(b)
Derived parameters:

(1)
Potential temperature

(2)
Equivalent potential temperature

(3)
Relative humidity

3.2.1.1.2.1.3.9.3 Coverage area selection.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display vertical cross section analysis of station identification(s) and latitude and longitude location(s) from the area of coverage as specified in section 3.2.1.1.1.1.4.1, north of the equator only.

3.2.1.1.2.1.3.9.4 Display characteristics.

The ARTCC and ATCSCC WARPs shall display all the vertical cross-section analyses with the following characteristics:

(a)
Clearly label the contours at any zoom level with their values 

(b)
Label relative maximum and minimum parameter values except for isentropic, potential temperature and cross-sections

(c)
Display the relative positions of the selected stations/locations from which data are used in the vertical cross-section analyses display 

(d)
Display the full areal extent of the selected area without having to zoom or pan

(e)
Display contours as smooth, curved lines.

3.2.1.1.2.1.3.10 Manually generated graphics.

By interactive selection at the workstation, each ARTCC and ATCSCC WARP shall create graphic and annotated graphic products with the tools specified in section 3.2.1.1.2.2.15.1.

3.2.1.1.2.1.3.10.1 Display characteristics.

The ARTCC WARP shall display manually generated products with the following characteristics:

(a)
All parameters are discernible at any zoom level

(b)
Display the products in the WARP system projection north-up centered at the center of the ARTCC

(c) Display the full areal extent of the selected area without having to zoom or pan.

3.2.1.1.2.1.3.11 AWC Products.

The ARTCC and the ATCSCC WARPs shall generate a graphical display of AWC’s NCWD, NCWF, Total CIP, and SLD.

3.2.1.1.2.1.3.11.1 Coverage Area Selection.

By interactive selection at the workstation, the WARP shall display the NCWD, NCWF, Total CIP, and SLD for a geographical area that includes all the CONUS ARTCCs.

3.2.1.1.2.1.3.11.2 Display Characteristics.

The ARTCC and the ATCSCC WARPs shall display the AWC products with the following characteristics:

(a) NCWD:

(1) Display a depiction of current convective activity levels in the following default colors:

(i)
0
Blank

(ii)
1-2
Green

(iii)
3
Yellow

(iv)
4
Orange

(v)
5-6
Red

(b) NCWF:

(1) Display colored polygons delineating current detected storms and a 1 hour forecast position of convective aviation hazards for level 3 or greater storm clusters.

(i)
Centroid of both detected and forecasted Polygons shall be displayed.

(2) Display the following storm characteristics:

(i)
Direction of movement

(ii)
Speed of movement

(iii)
Storm tops

(3) Display the following disclaimer:

“The NCWF is an automatically generated depiction of: (1) current convection and (2) extrapolated significant current convection.  It is a supplement to, but does NOT substitute for, the report and forecast information contained in Convective SIGMETs.”
(c) Total CIP and SLD shall be displayed as contours.

(d) Display the products in any projection that allows the display backgrounds listed in section 3.2.1.1.2.2.4.

(e) Display the full aerial extent of the selected area without having to zoom or pan.

3.2.1.1.2.1.3.12 Internet Products.

By interactive selection at the workstation, each ARTCC and ATCSCC WARP shall display selected internet products as received.

3.2.1.1.2.1.4 WINS URET/CCLD Products.

3.2.1.1.2.1.4.1 ARTCC RUC forecast data.

The WINS shall generate ARTCC RUC forecast data using the most recently available RUC data from WARP in accordance with section 3.2.1.5 of NAS-IR-25158222.

3.2.1.1.2.1.4.1.1 ARTCC RUC parameters.

(a) Temperature for each pressure level in accordance with section 3.2.1.5 of


NAS-IR-25158222

(b) Wind u-component for each pressure level in accordance with section 3.2.1.5 of 


NAS-IR-25158222

(c) Wind v-component for each pressure level in accordance with section 3.2.1.5 of 


NAS-IR-25158222

(d)
Pressure, mean sea level in accordance with section 3.2.1.5 of NAS-IR-25158222.

3.2.1.1.2.1.4.1.2 ARTCC RUC coverage area.

The WINS ARTCC RUC forecast data shall adaptively cover an area bounded by a southwest corner grid point and a northeast corner grid point.

3.2.1.1.2.1.4.1.3 ARTCC RUC update.

The WINS shall update the ARTCC RUC forecast data once per hour at an adaptable number of minutes past the beginning of the hour.

3.2.1.1.2.1.4.1.4 WINS Generic Interface Products.

The WINS Generic Interface shall make the following products available in accordance with NAS-IC-25250001, WINS/External Users Interface Control Document, dated November 8, 2002.


Radar Product


Satellite Products


Alphanumeric Products


Gridded Products


NWS Graphics Products


AWC Products


WARP Generated Products

3.2.1.1.2.2 Workstation display capabilities.

The following ARTCC and ATCSCC WARP workstations display capabilities shall be in compliance with section 3.3.7 and Appendix D.

3.2.1.1.2.2.1 Products.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display all acquired and generated products as specified in sections 3.2.1.1.1.1 and 3.2.1.1.2.1 in the form they were received or created.

3.2.1.1.2.2.2 Automatic update.
If automatic update is "on", the ARTCC and ATCSCC WARPs shall automatically update the display of any product, including animated and sequenced products, with the same display characteristics whenever a new update to the displayed product is received.

3.2.1.1.2.2.2.1 Automatic update selection.

By interactive selection at the workstation, the automatic update for any product shall be "on" or "off".

3.2.1.1.2.2.3 Display control.

3.2.1.1.2.2.3.1 Display area.

The ARTCC and ATCSCC WARP workstations shall utilize the maximum display area possible under the X-Windows standard for display of any product.  In addition, through user interaction at the workstation, the maximum display area shall be divided into four quadrants for multiple product displays.

3.2.1.1.2.2.3.2 Screen and window control.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall manipulate a screen/window with the following methods:

(a)
Scroll up and down one line at a time

(b)
Page forward and backward

(d) Erase all contents from the screen/window.

3.2.1.1.2.2.4 Display backgrounds.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display the following backgrounds:

(a)
Geopolitical boundaries for Northern Hemisphere

(b)
Geopolitical boundaries for North America

(c)
Geopolitical boundaries for the United States

(d)
Geopolitical boundaries for States

(e)
ARTCC boundaries

(f)
Ocean routes

(g)
Jet routes including off-shore routes for centers in coastal states

(h)
Victor airways

(i)
Latitude/longitude 

(j)
Navigational aids (NAVAIDs)

(k)
Airports

(1)
All public access airports with hard surface runways

(2)
Public access airports with hard surface runways with instrument approaches

(3)
All other airports

(l)
Holding pattern airspace

(m)
Special use airspace

(n)
WSR-88D radar site locations

(o)
METAR stations

(p)
TAF reporting stations

(q)
Upper air sounding stations

(r)
Radar range rings centered on WSR-88D sites

(s)
Local ARTCC sector boundaries, low

(t)
Local ARTCC sector boundaries, high

(u)
Local ARTCC sector boundaries, super high

(v)
Relief maps

(w)
Geopolitical County Boundaries (ARTCC area only)

(x)
Geopolitical County Names (ARTCC area only)

(y)
Polar grids centered on WSR-88D sites

(z)
International synoptic stations.

3.2.1.1.2.2.4.1 Projections.

The ARTCC and ATCSCC WARPs shall display all display backgrounds in the same projections as the products they are overlaid with.

3.2.1.1.2.2.4.2 Decluttering.

The ARTCC and ATCSCC WARPs shall automatically declutter map backgrounds using a priority scheme so all portions of the backgrounds are discernible at any zoom level.

3.2.1.1.2.2.4.3 Display background modification.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall perform the following actions on display background maps:

(a)
Modify/edit a map

(b)
Delete a map

(c)
Replace a map with a new version of the same map

(d)
Create a new map

(e)
Merge multiple maps into one map.

3.2.1.1.2.2.5 Overlays.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall overlay any combination of up to six products and background maps in the same projection.  Each graphic product and background map shall be displayed in user selectable line texture and colors.  Up to two of the six overlay products shall be image products.  To minimize projection and scale mismatches, products shall be overlaid in accordance with the following product groupings:

(a)
North American satellite, National radar mosaic,  National lightning, Contour and streamline analyses, Plot products, W/W/A products, Manually generated products

(b)
Intermediate area satellite, ARTCC radar mosaic,  Individual radar, National lightning, Alaska lightning (for ZAN), Contour and streamline analyses, Plot products, W/W/A products, Manually generated products

(c)
Pacific satellite, Contour and streamline analyses, Plot products, W/W/A products, Manually generated products

(d)
Atlantic satellite, Contour and streamline analyses, Plot products, W/W/A products, Manually generated products

(e)
Alaska satellite, Alaska lightning, Contour and streamline analyses, Plot products, W/W/A products, Manually generated products. 

3.2.1.1.2.2.5.1 Legends.

When products are overlaid, the legends for each product shall be separately discernible.

3.2.1.1.2.2.5.2 Product removal.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall delete and toggle on/off individual products and display backgrounds from an overlaid display without affecting the other displayed products and backgrounds.

3.2.1.1.2.2.5.3 Overlay precedence.

The ARTCC and ATCSCC WARPs shall display overlays such that each product and background that is displayed does not obstruct other products and backgrounds that are ordered from highest to lowest in the following precedence list:

(a)
Point products

(b)
Graphic products

(c)
Backgrounds

(d)
Radar images

(e)
Satellite images.

3.2.1.1.2.2.6 Zoom.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall zoom any portion of graphic and image products, along with the accompanying backgrounds, from a magnification of 1:1 to at least 16:1 with a minimum of three additional intermediate steps.

3.2.1.1.2.2.6.1 Images.

Image products shall be zoomed using pixel replication only after all high resolution data available have been displayed.

3.2.1.1.2.2.6.2 Graphics.

Graphic products and backgrounds shall be zoomed using coordinate transformation.

3.2.1.1.2.2.6.3 Legends.

Product legends shall be viewable at any magnification level.

3.2.1.1.2.2.7 Pan.

By interactive selection at the workstation, the ARTCC and ATCSCC WARP workstations shall pan any zoomed product, at any magnification, up to the product display boundary prior to the zoom.

3.2.1.1.2.2.8 Animation.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall simultaneously animate two product loops with the following minimum capabilities for each loop:

(a)
Display 24 frames of overlaid graphic and image products, with background maps, in chronological order at the maximum product resolution

(b)
Store and recall an automatically updated sequence of up to the latest 24 products

(c)
Select direction of animation (forward or backward) with selectable time duration of the end frame display

(d)
Select and maintain the animation speed from one frame per second to at least six frames per second with a minimum of four intermediate discrete step levels of no more than one frame/second

(e)
Pause and restart the animation loop

(f)
Remove/restore individual frames from the animation loop

(g)
Define the number and type of products to be included in the animation loop

(h)
Override the animation speed and manually single-step the animation loop one frame at a time

(i)
Define the starting and ending animation frames.

3.2.1.1.2.2.9 Combined capabilities.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall zoom, pan, overlay, and animate, including all functions in section 3.2.1.1.2.2, in any order and combination.  Zooming while an animation loop is active shall be performed using either pixel replication or coordinate transformation.

3.2.1.1.2.2.10 Product sequencing.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall sequence through display of selected products with the following minimum capabilities:

(a)
User selection of up to 24 display products

(b)
User selection of time between displays from 1 second to 5 minutes

(c)
Stop/restart a sequence

(d)
Override the sequence speed and manually single-step the sequence one frame at a time

(e)
Create, display, delete, edit, and modify a sequence of products that are stored

(f)
Display, edit, and modify a sequence of products that are running.

3.2.1.1.2.2.11 Color.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display a minimum of 256 unique colors and assign any selected colors to product displays and the following:

(a)
Each map background

(b)
Each graphic overlay

(c)
Each display element of menus and windows.

3.2.1.1.2.2.12 Fonts.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall adjust the font size and typeface used for menus, product displays, and hardcopy printouts.

3.2.1.1.2.2.13 Line textures.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall assign the following line textures to any graphic product and map background:

(a)
Solid

(b)
Dashed

(c)
Dotted.

3.2.1.1.2.2.14 Hardcopy.

3.2.1.1.2.2.14.1 Alphanumeric.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall output hard copies of all alphanumeric products and data received by the WARP, all alphanumeric products generated by the ARTCC and ATCSCC WARPs, and listings of archived products and logs.

3.2.1.1.2.2.14.2 Image and graphics.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall make color hard copies of any retained image and graphic product and any screen image on any of the workstation monitors.

3.2.1.1.2.2.14.3 Hardcopy requests.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall control hardcopy requests for the following:

(a) Abort any printing operation 

(b) Pause any printing operation

(c) Clear and continue printing of subsequent print queue entries.

3.2.1.1.2.2.15 Manual product generation and manipulation.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall manually create alphanumeric, graphic, and annotated graphic products.  In addition, by interactive selection, the ARTCC and ATCSCC WARP workstations shall modify, store, delete, and display alphanumeric, graphic, annotated graphic, and image products.

3.2.1.1.2.2.15.1 Manual product generation and manipulation tools.

3.2.1.1.2.2.15.1.1 Text processing.

The ARTCC and ATCSCC WARPs shall contain a word processing capability to create and modify manually generated alphanumeric products using the latest version of WordPerfect© or Microsoft Word©.

3.2.1.1.2.2.15.1.2 Graphic processing.

The ARTCC and ATCSCC WARPs shall contain the following tools for product creation and annotation:

(a)
Alphanumeric characters

(b)
WMO weather symbols

(c)
User-created symbols

(d)
Straight lines

(e)
Smooth, free-hand lines

(f)
Polygon (area) fill

(g)
Color palette

(h)
Type styles and fonts

(i)
Line styles 

(j)
Computer-generated smooth, curved lines between manually plotted points.

3.2.1.1.2.2.15.1.3 Legends.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall add, delete, and relocate legends on graphic and image products.

3.2.1.1.2.2.15.1.4 Storage.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall store, create, and annotate products with a unique product identification (ID) without altering the original product.

3.2.1.1.2.2.16 Product display request.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display the most recent version of any retained product unless time and version are included in the request to display the product.

3.2.1.1.2.2.16.1 Radar product display.

3.2.1.1.2.2.16.1.1 Routine individual radar products.

By interactive selection at the workstation, the ARTCC WARP shall display routine individual radar products based on the product identifier, WSR-88D site name, and version number/product generation time.

3.2.1.1.2.2.16.1.2 Request/reply products (RRP).

By interactive selection at the workstation, the ARTCC WARP shall generate a WSR-88D product request message upon entry by the user of an request/reply product (RRP) request that includes the product ID, radar ID, number of versions to be received (up to 9) and product-specific parameters.  The ARTCC WARP shall provide non-preemptive visual notification of the receipt of a requested RRP product.

3.2.1.1.2.2.16.1.3 Mosaic product display.

3.2.1.1.2.2.16.1.3.1
Mosaic product request.
By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display mosaic products based on the product identifier and version number/product storage time.

3.2.1.1.2.2.16.1.3.2
Mosaic product display control.
By interactive selection at the meteorologist’s or AMCC workstation, the ARTCC WARP shall manipulate displayed and disseminated ARTCC mosaic products by removing/restoring individual radars as follows:

(a)
Removing the contributions of an individual radar as though the radar was unavailable resulting in a regeneration of all the mosaics without the removed radar's data

(b)
Restoring the contributions of an individual radar that was previously removed resulting in a regeneration of all the mosaics with the restored radar's data.

3.2.1.1.2.2.16.2 Alphanumeric product display.

3.2.1.1.2.2.16.2.1 Alphanumeric product request.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display a single alphanumeric product, multiple alphanumeric products, and multiple versions of an alphanumeric product including any combination of the following:

(a)
Product identification

(b)
Station(s) identifier(s)/collective ID

(c)
Time of product/time interval required

(d)
Version number

(e)
Product type

(f) City/State.

3.2.1.1.2.2.16.2.2 Collectives.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall generate, edit, list, delete, and name collectives.

3.2.1.1.2.2.16.2.3 Alphanumeric display.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display any version of an alphanumeric product with the following methods:

(a)
Scroll:  display requested product(s) at end of the displayed list in a screen/window and scroll previously displayed products up in the screen/window

(b)
Non-scroll:  erase previously displayed products from screen/window and display the requested product(s).

3.2.1.1.2.2.16.2.4 Editing.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall edit products that have errors.  When products edited by the user are displayed, the ARTCC and ATCSCC WARP workstations shall display them in a unique color.  By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall flag erroneous products so these products will not be used in subsequent analysis generations.

3.2.1.1.2.2.16.3 Graphic product display.

3.2.1.1.2.2.16.3.1 Graphic product request.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display individual graphic products by product identifier and a valid time.

3.2.1.1.2.2.16.3.2 Graphic data editing.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall modify and delete weather data that are used to generate the weather data analyses products in order to correct or remove invalid data.

3.2.1.1.2.2.16.4 Retained product directory.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display a directory list of all retained products available for display at the workstations.

3.2.1.1.2.2.17 Legends.

The ARTCC and ATCSCC WARPs shall display a legend with each product including the following:

(a)
Product name

(b)
Background map name

(c)
For received products, the date and time within the product

(d)
For internally generated products, the date and time displayed in the legend as follows:

(1)
For individual radar products, the date and time of the observation received with the source data

(2)
For radar point mosaics, the date and time of both the oldest and most recent individual radar products from which data were used in creating the mosaic

(3)
For ARTCC mosaics, the date and time of both the oldest and most recent WSR-88D radar updates

(4)
Unless specified, the date/time associated with the source product

(e)
For individual radar products, the WSR-88D site identifier.

3.2.1.1.2.3 Briefing terminal display capabilities.

The ARTCC and ATCSCC WARP briefing terminals display capabilities shall be in compliance with the human engineering requirements specified in section 3.3.7.

3.2.1.1.2.3.1 Individual product request.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall display the latest version of all products in each of the following categories:

(a)
Imagery products

(b)
Alphanumeric products

(c)
Graphic products

(d) Manually created products.

3.2.1.1.2.3.2 Automatic update.

The ARTCC and ATCSCC WARPs shall automatically update the display of any product, including animated and sequenced products, at the same resolution whenever a new update to the displayed product is received from external sources or is updated internal to the WARP.

3.2.1.1.2.3.3 Display control.

3.2.1.1.2.3.3.1 Display area.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall utilize the maximum display area possible under the X-Windows standard for display of any product.

3.2.1.1.2.3.3.2 Screen and window control.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall manipulate a screen/window through the following methods:

(a)
Scroll up and down one line at a time

(b)
Page forward and backward

(c)
Erase all contents from the screen/window.

3.2.1.1.2.3.4 Retained product directory.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall display a directory (list) of all retained products available for display.

3.2.1.1.2.3.5 Display backgrounds.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall display any of the display backgrounds specified in section 3.2.1.1.2.2.4.

3.2.1.1.2.3.6 Overlay and projections.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall overlay a map background, as specified in section 3.2.1.1.2.2.4, with every graphic and image product in the same projection as the product.

3.2.1.1.2.3.7 Legends.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall display a legend with each displayed product as specified in section 3.2.1.1.2.2.17.

3.2.1.1.2.3.8 Zoom.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall zoom any portion of graphic and image products, along with the accompanying backgrounds, as specified in section 3.2.1.1.2.2.6.

3.2.1.1.2.3.9 Pan.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall pan any zoomed product, at any magnification, up to the non-zoomed product boundary.

3.2.1.1.2.3.10 Animation.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall animate a single product loop as specified in section 3.2.1.1.2.2.8 (a-i).

3.2.1.1.2.3.11 Product sequencing.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall automatically sequence through a display of selected products as specified in section 3.2.1.1.2.2.10.

3.2.1.1.2.3.12 Color.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall change the colors as specified in section 3.2.1.1.2.2.11 (c).

3.2.1.1.2.3.13 Color hardcopy.

By interactive selection at the briefing terminals, the ARTCC and ATCSCC WARPs shall make color hard copies of any screen image.

3.2.1.1.2.4 Performance.

The ARTCC and ATCSCC WARPs shall meet the performance requirements for product generation and display as specified in Appendix C.

------------- End of Product generation/display mode ----------

3.2.1.1.3 Alarm/alert processing mode.

The ARTCC and ATCSCC WARPs shall adaptively process alarms/alerts in accordance with Appendix D.

3.2.1.1.3.1 Workstation alarm/alert notification requirements.

The ARTCC and ATCSCC WARP workstations shall generate a non-preemptive visual notification, in addition to an audible notification of product-, weather-, system-, and processing-related alarm/alert when detected by the ARTCC and ATCSCC WARPs.

3.2.1.1.3.1.1 Product alarm/alert.

The WARP shall automatically initiate a product alarm/alert when any of the following conditions occur:

(a)
Upon receipt of a user-specified product according to product identification and station identification

(b)
Upon receipt of any urgent pilot report(s)

(c)
Upon receipt of any WSR-88D free-text messages

(d)
Upon receipt of a user-specified WSR-88D status message.  This type of alarm/alert shall be limited to one per WSR-88D status message 

(e)
Upon receipt of a rejection message for a requested product from WSR-88D.

3.2.1.1.3.1.2 Weather alarm/alert.

The ARTCC and ATCSCC WARP workstations shall automatically initiate a weather alarm/alert when an incoming product meets any of the following conditions set by the user:

(a)
Upon receipt of a METAR/SPECI where the following parameters and any Boolean combination of these parameters exceed or drop below the user-defined thresholds for: 

(1)
Ceiling

(2)
Visibility

(3)
Wind speeds, wind direction, and wind gust speed

(4)
Temperature

(5)
Dew point temperature.

(b)
Upon receipt of a METAR/SPECI containing user-defined present weather condition(s). 

(c)
Upon receipt of the following point RIPs:

(1)
Hail index

(2)
Mesocyclone

(3)
Tornado vortex signature

(4)
Severe weather probability.

3.2.1.1.3.1.3 System alarm/alert.

The ARTCC and ATCSCC WARP workstations shall automatically initiate a system alarm/alert when the following conditions occur:

(a)
Upon detection of a hardware/software fault or a change of status of any data channel and/or communications port including notification when any briefing terminal is not operational

(b)
When beginning a shutdown sequence after a user command initiates a shutdown 

(c)
Upon detection of exceeding any one, up to all, of the following system resource conditions averaged over 15 minutes, measured every 1 minute:

(1)
Disk utilization - 80 percent of capacity 

(2)
Resident memory utilization - 80 percent of capacity 

(3)
Internal communication bandwidth - 50 percent of maximum effective bandwidth 

(4)
Central processing unit (CPU) utilization - 75 percent of capacity.

(5)
Database Resource Usage:


2.0 First alarm – 80 percent of capacity


3.0 Second alarm – 95 percent of capacity

3.2.1.1.3.1.4 Processing error alarm/alert.

The ARTCC and ATCSCC WARPs shall automatically generate a processing error alarm/alert and perform any specified functions as described below when any of the following conditions occur:

(a)
When communications data received by the WARP cannot be processed, store that data at the ARTCC and ATCSCC WARP workstations for display upon user request

(b)
When a WSR-88D is operating in a mode other than clear air mode and a RIP has not been acquired from WSR-88D within a volume scan interval plus an adaptable product time out period.

3.2.1.1.3.2 Briefing terminal alarm/alert requirements.

The ARTCC and ATCSCC WARP briefing terminals shall generate a non-preemptive visual alert, in addition to an audible notification of alarm/alert conditions at each briefing terminal when any of the following occur:

(a)
The communication link to the briefing terminal(s) is not operational

(b)
Upon receipt of a product which has been flagged with an alarm/alert for the briefing terminals by the workstation user

(c)
Upon starting a ARTCC and ATCSCC WARP shut down sequence.

3.2.1.1.3.3 Audible and visual characteristics.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall display a summary list of alarms/alerts awaiting acknowledgment.  The summary list shall include the following: date/time of alarm, product name, date/time of product, the criteria that triggered the alarm, and system resource alarm/alert conditions, and processing error conditions.

3.2.1.1.3.3.1 Workstation.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall control alarm/alert processing as follows:

(a)
Enable/disable audible alarm functions, set the alarm products specified in section 3.2.1.1.3.1.1, and set the threshold parameters specified in section 3.2.1.1.3.1.2

(b)
Define valid time period for the alarm/alert types

(c)
Select volume and duration settings

(d)
Select variable tone sequence over the range 500-3000 Hertz (Hz)

(e)
Leave alert indicators in effect until acknowledged by the user

(f)
Select automatic display of the product when a weather alarm/alert is acknowledged.

3.2.1.1.3.3.2 Briefing terminal.

By interactive selection at the briefing terminal, the ARTCC and ATCSCC WARPs control alarm/alert processing for section 3.2.1.1.3.3.1 (c) through (f).

3.2.1.1.3.4 Performance.

The ARTCC and ATCSCC WARPs and the FBWTG shall meet the performance requirements for alarm/alert conditions as specified in Appendix C. 

3.2.1.1.3.5 FBWTG alarm/alert.

The FBWTG shall report its audible and displayed alerts at the WARP workstation.  The FBWTG shall:

(a) Initiate an alert when no files have been acquired from the NWSTG within an adaptable time interval, measured in minutes.

(b) Initiate an alert after a failed attempt to transmit a file to ITWS NFU.

(c) Initiate an alert after any failed attempt to transmit a message to the Broadcast interface.

(d) Initiate an alert when a hardware failure is detected.

(e) Initiate an alert when a software failure is detected.

(f) Initiate an alert when a command at the WARP Workstation initiates a shutdown.

(g) Initiate an alert when the average disk utilization exceeds 80% when sampled once per minute for 15 minutes.

(h) Initiate an alert when the average resident memory utilization exceeds 80 percent of capacity when sampled once per minute for 15 minutes. 

(i) Initiate an alert when the average internal communications bandwidth utilization exceeds 50% of capacity when sampled once per minute for 15 minutes.

(j) Initiate an alert when the average CPU utilization exceeds 75% of capacity when sampled once per minute for 15 minutes.

3.2.1.1.3.6 WINS function alarm/alert.

The WINS shall:

(a)
Report its audible and displayed alerts at the AMCC workstation

(b)
Initiate an alert after any failed attempt to transmit data to a requesting application

(c)
Initiate an alert when a hardware failure is detected

(d)
Initiate an alert when a software failure is detected

(e)
Initiate an alert when the average disk utilization exceeds 80% when sampled once per minute for 15 minutes 

(f)
Initiate an alert when the average internal communications bandwidth utilization exceeds 50% of capacity when sampled once per minute for 15 minutes 

(g)
Initiate an alert when the average CPU utilization exceeds 75% of capacity when sampled once per minute for 15 minutes 

(h)
Initiate an alert when the average resident memory utilization exceeds 80 percent of capacity when sampled once per minute for 15 minutes.

(i)
Initiate an alert after a user interface becomes unavailable.

3.2.1.1.3.7 WARP AMCC workstation alarm/alert notification requirements.

3.2.1.1.3.7.1 WARP AMCC workstation product alarm/alert.

The WARP shall automatically initiate a product alarm/alert at the WARP AMCC workstation when any of the following conditions occur:

(a)
Upon receipt of any WSR-88D free-text messages

(b) Upon receipt of a user-specified WSR-88D status message.  This type of alarm/alert shall be limited to one per WSR-88D status message. 

3.2.1.1.3.7.2 (Reserved)

3.2.1.1.3.7.3 WARP AMCC workstation system alarm/alert.

The WARP AMCC workstation shall automatically initiate a system alarm/alert when the following conditions are reported:

(a)
Upon detection of a hardware/software fault or a change of status of any data channel and/or communications port including notification when any briefing terminal is not operational.

(b)
When beginning a shutdown sequence after a user command initiates a shutdown 

(c)
Upon detection of exceeding any one, up to all, of the following system resource conditions averaged over 15 minutes, measured every 1 minute:

(1)
Disk utilization ‑ 80 percent of capacity 

(2)
Resident memory utilization ‑ 80 percent of capacity 

(3)
Internal communication bandwidth ‑ 50 percent of maximum effective bandwidth 

(3) Central processing unit (CPU) utilization ‑ 75 percent of capacity.

3.2.1.1.3.7.4 WARP AMCC workstation processing error alarm/alert.

The WARP AMCC workstation shall automatically generate a processing error alarm/alert and perform any specified functions as described below when any of the following conditions occur:

(a)
(Reserved)
(b) When a WSR-88D is operating in a mode other than clear air mode and a routine individual product (RIP) has not been acquired from the WSR-88D within a volume scan interval plus an adaptable product time out period.

3.2.1.1.3.7.5 WARP AMCC workstation audible and visual alarm/alert characteristics.

By interactive selection at the WARP AMCC workstation, the WARP AMCC workstation shall  display a summary list of alarms/alerts awaiting acknowledgment.  The summary list shall include the following: date/time of alarm, product name, date/time of product, the criteria that triggered the alarm, and system resource alarm/alert conditions, and processing error conditions.

By interactive selection at the WARP AMCC workstation, the ARTCC and ATCSCC WARPs shall control alarm/alert processing as follows:

(a)
Enable/disable audible alarm functions, set the alarm products specified in section 3.2.1.1.3.7.1

(b)
(Reserved)

(c)
Select volume and duration settings

(d)
Select variable tone sequence over the range 500-3000 Hertz (Hz)

(e)
Leave alert indicators in effect until acknowledged by the user

(f)
(Reserved)

----------  End of Alarm/alert processing mode  ----------

3.2.1.1.4 Data management mode.

The ARTCC and ATCSCC WARPs shall adaptively manage ARTCC and ATCSCC WARPs system data in accordance with Appendix D.

3.2.1.1.4.1 System logging.

3.2.1.1.4.1.1 Logs.

3.2.1.1.4.1.1.1 Product reception log.

The ARTCC and ATCSCC WARPs shall maintain a product reception log containing a separate entry for each product that has been received from external systems, including product ID/name, date/time (UTC) of the product, date/time (UTC) of receipt, and origination designation.

The FBWTG shall maintain a Product Reception log containing a separate entry for each file acquired from the NWSTG, including data type, model run for gridded weather data or observation hour for MDCRS data, and the day, hour and minute (UTC) the file was created and dispatched by the NWSTG.

3.2.1.1.4.1.1.2 Alarm/alert log.

The ARTCC and ATCSCC WARPs shall maintain a log of alarm data for all alarm/alerts generated by the system, including alarm type, product ID/name, date/time (UTC) of the product weather alarms/alerts, and triggering event and date/time (UTC) of event for all alarms/alerts.

The FBWTG shall maintain an Alert log for all alerts, including alert type, date/time (UTC) of event, and triggering event identifier.

3.2.1.1.4.1.1.3 Product dissemination log.

The ARTCC and ATCSCC WARPs shall maintain a product dissemination log containing a separate entry for each product that has been disseminated to external destinations, including product ID/name, date/time (UTC) of the product, UTC time of dissemination, destination designation, and, if applicable, the message acknowledgment status.

The FBWTG shall maintain a Product Dissemination log containing a separate entry for each file or message disseminated to external interfaces.  

For files disseminated to ITWS, the Product Dissemination log shall include the file name, date/time (UTC) of transmission and destination designation.  The file name includes the data type, model run for gridded weather data or observation hour for MDCRS data, and the day, hour and minute the file was created and dispatched by the NWSTG.  

For messages disseminated to WARP systems, the Product Dissemination log shall include the filename, message type, and date/time (UTC) of transmission.

The WINS function shall maintain a WINS Data Dissemination log containing a separate entry for each file to a WINS destination.  The data collected in this log shall include destination, data  type, model run for gridded weather data or observation hour for other data, and the day, hour and minute the data file was created and provided by the WINS.

3.2.1.1.4.1.1.4 System operations log.

The ARTCC and ATCSCC WARPs shall maintain a system operations log containing a separate entry for each of the following events:

(a)
User log-on, log-off, and unsuccessful log-on attempts

(b)
System reconfiguration

(c)
Errors detected in hardware

(d)
Software errors

(e) System resource measurement, as specified in section 3.2.1.1.3.1.3 (c).

The FBWTG shall maintain a System Operation log containing a separate entry for a user-initiated system configuration change, hardware error, and software error.

For each event the WARP FBWTG System Operation log shall include time of detection (UTC), origin identifier, user or component, and if applicable, diagnostic data.

The WINS function shall maintain a System Operation log containing a separate entry for a user-initiated system configuration change, hardware error, software, and database error.

For each event the WINS function System Operation log shall include time of detection (UTC), origin identifier, user or component, and if applicable, diagnostic data.

3.2.1.1.4.1.1.4.1 Event information.

For each event, the ARTCC and ATCSCC WARPs system operations logs shall contain the UTC time of detection, specific nature of the event, identification of the originator, user or component, and, if applicable, additional diagnostic data.

3.2.1.1.4.1.1.5 Resource utilization log.

The ARTCC and ATCSCC WARPs, FBWTG, and WINS shall maintain a resource utilization log containing the percentage of system resources used, averaged over 15 minutes and measured every 1 minute for the following:

(a) Disk utilization

(b) Resident memory utilization

(c) Internal communication bandwidth

(d) CPU utilization.

The WARP FBWTG shall allow a user to display system logs at the local WARP workstation.

The ARTCC WARP and WINS shall allow a user to display WINS system logs at the local WARP workstation.

3.2.1.1.4.1.2 Log requests.

By interactive selection at the meteorologist’s or AMCC workstation, the ARTCC and ATCSCC WARPs shall control logs and hardcopy as follows:

(a)
Display all and selected portions of the system logs

(b)
Display current logs as they are produced

(c)
Enable and disable production of a hardcopy of all and selected portions of the system log entries.

3.2.1.1.4.1.3 FBWTG log requests.

By interactive selection at a workstation, the ATCSCC WARP shall control FBWTG logs as follows:

(a) Display all and selected portions of the system logs

(b) Display current logs as they are produced.

3.2.1.1.4.2 Retention.

In addition to retention requirements specified in Appendix D, the ARTCC and ATCSCC WARPs shall retain the most recently received version of any product independent of the interval between retained versions of the product.

3.2.1.1.4.2.1 WINS URET/CCLD Retention.

The WINS shall retain the most recently received version of any URET/CCLD product.

3.2.1.1.4.3 Archiving.

All ARTCC and ATCSCC WARPs shall automatically archive products and logs, and maintain the archived data for 15 days and no longer than 15 days.  The FBWTG shall automatically archive logs, and maintain the archived data for 15 days and no longer than 15 days.  The WINS URET/CCLD application shall automatically archive products and logs, and maintain the archived data for 15 days and no longer than 15 days.  The WINS Generic Interface application shall automatically archive logs and maintain the archived logs for 15 days and no longer than 15 days.

3.2.1.1.4.3.1 Products and logs.

The archiving of products and logs shall include the date and time of their archival.

3.2.1.1.4.3.1.1 System logs.

The ARTCC and ATCSCC WARPs shall archive system logs specified in section 3.2.1.1.4.1.1.

3.2.1.1.4.3.1.2 Generated products.

The ARTCC and ATCSCC WARPs and the WINS shall archive all products generated, annotated, modified, and amended.

3.2.1.1.4.3.1.3 Disseminated products.

The ARTCC and ATCSCC WARPs shall archive all products and data disseminated to DSR, WMSCR, and NIMS.  The WINS URET/CCLD application shall archive all products and data disseminated to destinations specified in paragraph 3.2.1.1.6.2.7.

3.2.1.1.4.3.2 Archiving requests.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall control archiving as follows:

(a) Archive any product

(b) Display a directory of the archive

(c) Retrieve for display any archived product, data, and log

(d) Print a hardcopy of the archive directory and any archived product, data, and log.

3.2.1.1.4.3.3 Archive storage.

All archive storage shall be on a commonly available type of removable medium.  All required media changes during routine archiving shall be performed without user interaction.

3.2.1.1.4.4 Data base refresh.

The WARP shall refresh the most recent version of each product whenever data are lost.  Radar, satellite, and lightning products shall be considered refreshed by reception of the next incoming product.  The following product types shall be refreshed in the specified time period: 

(a) Alphanumeric ‑ 15 minutes

(b) NWS graphic ‑ 30 minutes

(c) NCEP gridded ‑ 1 hour. 

3.2.1.1.4.5 Gridded data database refresh.

The FBWTG shall periodically disseminate a list of gridded data messages to WARP systems, identifying the gridded data messages that have been disseminated via the Broadcast interface.

The FBWTG shall accept a request for message retransmission from any WARP systems connected to the NADIN II PSN, and disseminate the requested message to the requesting WARP.

------------  End of Data management mode  ------------

3.2.1.1.5 System monitoring and control mode.

The ARTCC and ATCSCC WARPs shall adaptively monitor and control themselves in accordance with Appendix D.

3.2.1.1.5.1 System monitoring.

3.2.1.1.5.1.1 Processing.

(a)
The ARTCC and ATCSCC WARPs and the WINS shall monitor the following characteristics:

(1)
Status of external interfaces listed in section 3.2.3

(2)
Operational status of all system hardware according to section 3.2.1.1.3.1.3 (a)

(3)
System resource utilization according to section 3.2.1.1.3.1.3 (c)

(4)
Software execution errors and process terminations.

(b)
The FBWTG shall monitor and record:

(1)
Disk utilization once per minute

(2)
Resident memory utilization once per minute

(3)
Internal communications bandwidth utilization once per minute

(4)
CPU utilization once per minute.

3.2.1.1.5.1.2 Reporting.

The ARTCC and ATCSCC WARPs and the WINS shall produce a system summary report every 24 hours, which can be accessed via the meteorologist’s or AMCC workstation, containing the following:

(a)
A statistical summary of external interface utilization for the past 24 hours

(b)
A statistical summary of system resource utilization for the past 24 hours

(c)
A summary of system alarms/alerts generated in the past 24 hours

(d)
A summary of software errors detected in the past 24 hours.

3.2.1.1.5.1.3 NAS Infrastructure Management System (NIMS).

The ARTCC and ATCSCC WARPs shall transfer the status information in section 3.2.1.1.5.1.1 and system alarm/alert information in section 3.2.1.1.3.1.3 to the NIMS in accordance with section 3.2.3.3 and Appendix 1 of the SOW.

3.2.1.1.5.1.3.1 Request/reply.

The ARTCC and ATCSCC WARPs shall provide system status and alarm/alert information to the NIMS in response to a request from the NIMS.

3.2.1.1.5.2 System control.

3.2.1.1.5.2.1 System start-up/re-start.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall start-up/re-start the site system with the default values.  By interactive selection at the local WARP workstation, the FBWTG and WINS shall start-up/re-start with the default values.

3.2.1.1.5.2.1.1 Transition to operational.

The ARTCC and ATCSCC WARPs shall automatically transition to an operational state upon successful completion of a site system start-up/re-start.  The FBWTG and WINS shall automatically transition to an operational state upon successful completion of a start-up/re-start.

3.2.1.1.5.2.2 System shutdown.

By interactive selection at the WARP AMCC workstation, the ARTCC or ATCSCC WARP AMCC workstation shall initiate:

(a)
A full shutdown of the ARTCC or ATCSCC WARP workstation

(b)
A full shutdown of the ARTCC or ATCSCC WARP AMCC workstation

(c)
A restart of the ARTCC or ATCSCC WARP workstation

(d)
A restart of the ARTCC or ATCSCC WARP AMCC workstation.
3.2.1.1.5.2.2.1 Shutdown processing.

The ARTCC and ATCSCC WARP workstations, WINS, and the FBWTG shall complete all active archive and retention functions prior to a complete site system shutdown.

3.2.1.1.5.2.2.2 External communications.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs, and WINS shall discontinue all communications with external systems, in accordance with section 3.2.3, as a result of a site system shutdown.

3.2.1.1.5.2.3 System security.

The ARTCC and ATCSCC WARP, WINS, and the FBWTG shall prevent unauthorized and disruptive access to the site system by:

(a)
Authorized user password verification

(b)
User password control (assign/delete)

(c)
User lockout from system/Operating System (OS) files/data

(d)
User lockout from direct OS functions/commands

(e)
Logging of unauthorized system access attempts

(f)
Adding and removing users.

3.2.1.1.5.2.4 Housekeeping functions.

3.2.1.1.5.2.4.1 Meteorologist workstation housekeeping functions.

The ARTCC and ATCSCC meteorologist’s workstations shall perform the following housekeeping functions  under user control:

(a)
Write files to mass storage and/or off-line storage

(b)
Read files from mass storage and/or off-line storage

(c)
Move files between devices/directories

(d) System backup/restore

(e) Control off-line storage

(f) Access for display/print archived data files

(g) Create and rename user files/user directories

(h) Provide commercial-off-the-shelf (COTS) diagnostics for all COTS equipment,  subsystems, and components necessary to support isolation of faults to the line replaceable unit (LRU) level.

3.2.1.1.5.2.4.2 WARP AMCC workstation housekeeping functions.

The WARP AMCC workstation shall perform the following housekeeping functions under user control:

(a) Write files to mass storage and/or off-line storage

(b) Read files from mass storage and/or off-line storage 

(c) Move files between devices/directories

(d) (Reserved)

(e) (Reserved)

(f) Access for display/print archived data files

(g) Create and rename user files/user directories

(h) (Reserved)

(i) Manage two application versions with associated support files in storage (typically an approved version and version under evaluation) 

(j) Manage two WINS application versions with associated support files in storage (typically an approved version and a version under evaluation).
3.2.1.1.5.2.4.3 FBWTG and WINS housekeeping functions.

The FBWTG and WINS shall perform the following housekeeping functions:

(a) Write files to storage

(b) Read files from storage

(c) System backup/restore

(d) Provide commercial-off-the-shelf (COTS) diagnostics for all COTS equipment, subsystems, and components necessary to support isolation of faults to the line replaceable unit (LRU) level

(e) Delete obsolete data and files.

3.2.1.1.5.3 AMCC workstation.

The ARTCC WARP shall provide the following functions on the AMCC workstation (defined in section 3.2.4.2.1.3):

(a) Provide product alarm/alerts according to sections 3.2.1.1.3.1(c) and 3.2.1.1.3.1.1(d)

(b) Provide system alarm/alerts according to section 3.2.1.1.3.1.3

(c) Provide processing alarm/alerts according to section 3.2.1.1.3.1.4

--------------End of System monitoring and control mode  --------

3.2.1.1.6 Dissemination mode.

The ARTCC and ATCSCC WARPs and the WINS shall adaptively disseminate products in accordance with Appendix D.

3.2.1.1.6.1 Products.

The ARTCC and ATCSCC WARPs shall disseminate automatically, manually, and by request/reply, acquired products in section 3.2.1.1.1 and generated products in section 3.2.1.1.2.  The WINS URET/CCLD shall provide products specified in 3.2.1.1.2.1.4.  The WINS Generic Interface shall provide products specified in 3.2.1.1.2.1.5.  The FBWTG shall:

(a)
When an AVN file is acquired, disseminate individual messages contained within the AVN file to the Broadcast interface.

(b)
When a RUC file is acquired, disseminate the RUC file to the ITWS NFU and development-support ITWS NFU, if available for file reception.

(c)
When a RUC file is acquired, disseminate individual messages contained within the RUC file to the Broadcast interface.

(d)
When an Eta file for the continental United States and Alaska is acquired, disseminate messages contained within the Eta file to the Broadcast interface.

(e)
When an Eta file for Puerto Rico is acquired, disseminate the Eta file to the ITWS NFU and development-support ITWS NFU, if available for file reception.

(f)
When a MDCRS file is acquired, disseminate the MDCRS file to the ITWS NFU and the development-support ITWS NFU, if available for file reception.

(g)
Disseminate MDCRS files first and then gridded data files.

(h)
In the case where communication between the FBWTG and the ITWS NFU has been interrupted (e.g. no TELCO service), retain RUC and Eta (Puerto Rico) files from the latest model run and the latest complete model run, and files associated with the latest one (1) hour worth of MDCRS data, except for those files that have already been completely and successfully disseminated to the ITWS NFU before an interruption. When communications between the FBWTG and the ITWS NFU is restored, disseminate all retained files to the ITWS NFU.

(i) In the case where communication between the FBWTG and the Broadcast interface has been interrupted and is now restored, disseminate retained messages to the Broadcast interface, except for those messages that have already been completely and successfully disseminated to the Broadcast interface before the interruption.

(j) In the case where the WARP FBWTG has failed (e.g. power recycle) and is now restored, the WARP FBWTG shall disseminate all retained files to ITWS NFU, except for those files that have already been completely and successfully disseminated to the ITWS NFU before the interruption.

(k) In the case where the WARP FBWTG has failed (e.g. power recycle) and is now restored, the WARP FBWTG shall disseminate all retained messages to Broadcast interface, except for those messages that have already been completely and successfully disseminated to the Broadcast interface before the interruption.

(l) In the case where communication between the FBWTG and the NWSTG has been interrupted (e.g. no TELCO service) and is now restored, continue to disseminate files to the ITWS NFU as done under normal operations.

(m)
In the case where communication between the FBWTG and the NWSTG has been interrupted and is now restored, continue to disseminate individual messages contained within acquired files to the Broadcast interface as done under normal operations.

3.2.1.1.6.2 Destinations.

3.2.1.1.6.2.1 DSR.

The ARTCC WARPs shall disseminate the following products to up to 4 DSR addresses in accordance with section 3.2.3.1:

(a)
The composite reflectivity mosaics in 4 intensity levels

(b)
The coverage map.

3.2.1.1.6.2.1.1 Transmission.

The ARTCC WARPs shall transmit the products continuously to the DSR as follows:

(a)
All products once per 25 seconds

(b)
Evenly spaced block transmission interval as follows:

block transmission interval = 25/# of blocks in seconds, where "# of blocks" = total number of blocks for all products.

3.2.1.1.6.2.2 WMSCR.

The ARTCC WARPs shall send products and product requests to the WMSCR in accordance with section 3.2.3.2.

3.2.1.1.6.2.3 ATCSCC WARP.

The ARTCC WARPs shall upon request disseminate ARTCC layer reflectivity and echo top mosaics to the ATCSCC WARP in the WARP system projection in accordance with section 3.2.3.7.

3.2.1.1.6.2.4 ARTCC WARPs.

The ARTCC WARPs shall disseminate WSR-88D products in accordance with section 3.2.3.7.

3.2.1.1.6.2.4.1 Routine individual radar products.

The ARTCC WARPs shall automatically disseminate routine individual radar products to neighboring ARTCC WARP(s).

3.2.1.1.6.2.4.2 Request/reply dissemination.

The ARTCC WARPs shall automatically transmit the requested WSR-88D products to the neighboring ARTCC WARP(s).

3.2.1.1.6.2.5 WSR-88D.

The ARTCC WARPs shall automatically transmit requests to the WSR-88D for request/reply radar products in accordance with section 3.2.3.6.

3.2.1.1.6.2.6 NIMS.

The ARTCC and ATCSCC WARPs shall automatically transmit operational status and alarm/alert information to the NIMS, and in response to a request from the NIMS, in accordance with section 3.2.3.3.

3.2.1.1.6.2.7 WINS destinations.

3.2.1.1.6.2.7.1 URET/CCLD.

The WINS shall provide ARTCC RUC forecast data to URET/CCLD in accordance with paragraph 3.2.3.12.1.

3.2.1.1.6.2.7.2 WINS Generic Interface.

The WINS shall provide weather data to external customers in accordance with paragraph 3.2.3.12.2.

3.2.1.1.6.3 Performance.

The ARTCC WARPs, WINS, and the FBWTG shall meet the performance requirements for dissemination as specified in Appendix C.

------------------  End of Dissemination mode  ------------------

3.2.1.1.7 Test mode.

In the Test state, the WARP AMCC workstation shall be able to initiate a built-in-test to support verification of the radar mosaic display on the connected DSR(s).

------------------  End of Test mode  ------------------  

3.2.2 System capability relationships.

3.2.2.1 Acquisition mode.

The WARP acquires radar, satellite, lightning, alphanumeric, gridded, and graphic products from external sources.

3.2.2.2 Production generation/display mode.

The ARTCC and ATCSCC WARPs processes, generates, and displays radar, satellite, lightning, alphanumeric, gridded, and graphic products.  The WARP allows the user to create, modify, store, delete, and display alphanumeric, graphic, and annotated graphic products.

The WINS produces and stores products received by WARP at co-located ARTCCs from external interfaces.  The WINS allows NAS applications to request this data or to receive this data at adaptable time intervals.

3.2.2.3 Alarm/alert processing mode.

The ARTCC and ATCSCC WARPs will generate Product Alarms/Alerts, Weather Alarms/Alerts, System Alarms/Alerts, and Processing Error Alarms/Alerts.  By interactive selection, the ARTCC and ATCSCC WARPs specify the duration and volume of the alarms.

3.2.2.4 Data management mode.

The ARTCC and ATCSCC WARPs manage the weather data base.  The major functions are system logging, retention, archiving, and data base refresh.  

3.2.2.5 System monitoring and control mode.

The ARTCC and ATCSCC WARPs monitor for problems, and provide start/restart, shutdown, and authorized access.

3.2.2.6 Dissemination mode.

The ARTCC WARPs disseminate radar, alphanumeric, gridded, and graphic products to various destinations.

3.2.3 External interface requirements.

3.2.3.1 DSR external interface description.

The ARTCC WARP shall interface with the DSR in accordance with the WARP/DSR ICD, NAS-IC-25152104.

3.2.3.2 WMSCR external interface description.

The ARTCC and ATCSCC WARPs shall interface with the WMSCR in accordance with     NAS-IC-94022507.

3.2.3.3 NIMS external interface description.

The ARTCC and ATCSCC WARPs shall interface with the NIMS in accordance with Appendix 2 of the SOW DTFA01-96-C-00036.

3.2.3.4 CTS external interface description.

The ARTCC WARPs shall interface with the CTS in accordance with NAS-IR-92020000.

3.2.3.5 ADAS external interface description.

The ARTCC WARP shall interface with the ADAS in accordance with NAS-IR-25152508.

3.2.3.6 WSR-88D external interface description.

(Stage 1) The ARTCC WARP shall interface with the WSR-88D in accordance with UNISYS 1208304 J (2.2.1(a)) by emulating an associated Principal User Processor (PUP).  This interface shall not require any modification to the operation of the WSR-88D Unit.

3.2.3.7 WARP external interface description.

Each WARP shall interface with other WARPs (ARTCCs, ATCSCC) via either, or both, the National Airspace Data Interchange Network NADIN Packet Switch Network (PSN) in accordance with NAS-IR-43020001 or the FAA Telecommunications Satellite (FAATSAT) in accordance with the FAATSAT specification and for the ZAN ARTCC the Alaska NAS Interfacility Communications System (ANICS) specification.

3.2.3.8 Vendor-supplied data sources external interface.

The CONUS ARTCC and ATCSCC WARPS shall interface with vendor-supplied data via the FAA Telecommunications Satellite (FATSAT) system in accordance with the  FAATSAT specification and the Harris Weather Data Service (HDWS).  The ZAN ARTCC WARP shall only interface to the HWDS.

3.2.3.9 NWSTG external interface.

The FBWTG shall interface with the NWSTG in accordance with NAS-IR-90029414.

3.2.3.10 ITWS NFU external interface.

The FBWTG shall interface with the ITWS NFU in accordance with NAS-IR-94142514.

3.2.3.11 FBWTG/WARP broadcast interface.

The WARP and FBWTG shall interface with an FAA supplied broadcast communications service in accordance with the FBWTG to WARP ICD.  The broadcast interface shall:

(a)
Support a simplex serial synchronous output from the FBWTG.

(c) Operate at a serial bit rate of 1.544 Mbps with the broadcast communications media designated as DCE (provides timing signal) and FBWTG as DTE (receives timing signal).

3.2.3.12 WINS interfaces.

3.2.3.12.1 URET/CCLD interface.

The WINS function shall interface with URET/CCLD in accordance with NAS-IR-25158222.

3.2.3.12.2 WINS Generic Interface

The WINS shall interface with authorized NAS users in accordance with NAS-IC-25150001, WINS/External Users Interface Control Document, dated November 8, 2002.

3.2.4 Physical characteristics.

3.2.4.1 Protective coatings.

Not Applicable.

3.2.4.2 Hardware.

All hardware components of the ARTCC and ATCSCC WARPs and WINS shall be available from commercial sources.

3.2.4.2.1 Workstation display console.

The ARTCC and ATCSCC WARPs and the FBWTG workstation console shall contain the following hardware in compliance with section 3.3.7.2:

(a)
One full American National Standard Code for Information Interchange (ASCII) QWERTY keyboard with numeric keypad and 10 programmable function keys

(b)
One mouse or trackball

(c)
Three color graphics monitors with the following characteristics:

(1)
A diagonal screen of 18 inches, measured on the visible portion of the screen between the inner edges of the picture tube housing

(2)
Ninety (90) percent of the visible portion of the screen area displayable as measured in (1) above

(3)
A pixel resolution of 1280 by 1024 

(4)
Non-interlaced 72 Hz

(5)
Dot pitch of .31 mm.

3.2.4.2.1.1 ARTCC WARP workstation display console.

The ARTCC WARP shall consist of one workstation display console that complies with the requirements as specified in 3.2.4.2.1.

3.2.4.2.1.2 ATCSCC WARP workstation display console.

The ATCSCC WARP shall consist of two independently controlled workstation display consoles that comply with the requirements as specified in section 3.2.4.2.1.  Each console shall, independently and in a non-interruptive manner, access a common ATCSCC WARP weather database and all ATCSCC WARP briefing terminals.

3.2.4.2.2 Briefing terminals.

The WARP shall support up to 15 remote briefing terminals at the ARTCC, and up to 52 briefing terminals at the ATCSCC.  These terminals shall contain the following hardware in compliance with section 3.3.7.2:

(a)
One color graphics monitor with the following characteristics:

(1)
A diagonal screen of 19 inches, measured on the visible portion of the screen between the inner edges of the picture tube housing

(2)
Ninety (90) percent of the visible portion of the screen area displayable as measured in (1) above

(3)
A pixel resolution of 1024 by 768 

(4)
Non-interlaced 72 Hz

(5)
Dot pitch of .28 mm.

(b)
One full ASCII QWERTY keyboard with numeric pad and 10 programmable function keys

(c)
One mouse or trackball.

3.2.4.2.3 Color hardcopy device.

The ARTCC WARPs shall include one hardcopy color device for the workstation and one for the briefing terminals. The ATCSCC WARP shall include one hardcopy color device for each workstation and two hardcopy color devices for the briefing terminals. The hardcopy color devices shall contain the following commercially available characteristics:

(a)
Uses non-smearing, non-banding process

(b)
Supports a minimum of 4096 colors and 256 gray shades, using black as a primary color

(c)
Produces 300 dots per inch resolution, minimum

(d) Produces a hardcopy output of an image product with no larger than 1 inch margins on 

8 1/2 by 11 inch and 8 1/2 by 14 inch paper that can be written on with pencil or transparency marker

(e)
Produces acoustic noise level of 50db or less when idle and 60db or less when printing

3.2.4.2.4 Alphanumeric printer.

A commercially available printer with the following characteristics shall be provided at each ARTCC and ATCSCC WARP workstation:

(a) Produces 300 dots per inch resolution

(b) Produces output of at least 10 pages per minute

(c) Uses 8 1/2 by 11 inch paper that can be written on with standard ink pen, felt tip, and pencil.

3.2.4.2.5 WARP AMCC workstation physical characteristics.

The WARP AMCC workstation will be hosted on the same platform as the meteorologist’s workstation.  The WARP AMCC workstation will have one monitor with the same characteristics as the monitors on the WARP meteorologist’s workstation console.

3.2.4.3 Installation.

The ARTCC and ATCSCC WARPs and the ATCSCC FBWTG shall be installed at their respective sites as specified in NAS-IR-61002515, ACF/WARP IRD.
3.2.4.4 Power requirements.

3.2.4.4.1 Protection.

The ARTCC and ATCSCC WARPs, WINS, and the FBWTG shall provide transient power protection, grounding, bonding, and shielding in accordance with FAA-STD-020B.

3.2.4.4.2 Power load.

The ARTCC WARPs shall present a load to the critical power supply that meets the requirements of FAA-G-2100F, Electronic Equipment, General Specification.

3.2.4.4.3 Electrical implementation.

The installed ARTCC and ATCSCC WARP, WINS, and FBWTG equipment at all FAA NAS Facilities shall comply with FAA-G-2100F, Electronic Equipment, General Specification. 

3.2.4.4.4 Convenience receptacles.

The convenience receptacles shall not be connected to the critical power bus.

3.2.4.5 Cooling.

The internal temperature of operating ARTCC and ATCSCC WARPs, WINS, and FBWTG shall conform to the operating limits, as specified by supplying vendors, of all WARP components, without requiring special cooling equipment other than forced-air cooling within WARP enclosures.

3.2.4.6 Weight limits.

3.2.4.6.1 Floor loading.

The ARTCC and ATCSCC WARP, WINS, and FBWTG cabinets and frames shall be designed for an average weight distribution of floor loading in compliance with section 3.2.4.3.

3.2.4.6.2 Point loads.

The ARTCC and ATCSCC WARPs, WINS, and FBWTG point loads shall be in compliance with section 3.2.4.3.

3.2.4.7 Sizes.

3.2.4.7.1 Dimensional limits.

The ARTCC and ATCSCC WARP, WINS, and FBWTG racks, cabinets, and frames dimensions shall be in compliance with section 3.2.4.3.

3.2.4.7.2 WARP floor space.

The ARTCC and ATCSCC WARP, WINS, and FBWTG computers and communications equipment floor space shall be in compliance with section 3.2.4.3.

3.2.4.7.3 Workstation floor space.

The ARTCC and ATCSCC WARP workstations floor space shall be in compliance with section 3.2.4.3.

3.2.4.7.4 Workstation to equipment distance.

The ARTCC and ATCSCC WARPs and FBWTG shall be designed to accommodate a cable run in compliance with section 3.2.4.3.

3.2.4.7.5 Briefing terminal floor space.

The ARTCC and ATCSCC WARP Briefing Terminals shall require a floor space in compliance with section 3.2.4.3.

3.2.5 System quality factors.

3.2.5.1 Reliability.

3.2.5.1.1 Mean-time-between-failures (ARTCC WARP).

The mean-time- between-failures (MTBF), where a failure is an incident which causes the ARTCC WARP to fail to meet the availability conditions listed in section 3.2.5.3, for an ARTCC WARP shall be no less than 1354 hours.

The MTBF for the FBWTG shall be no less than 1354 hours.

The MTBF for the WINS shall be no less than 1354 hours.

3.2.5.1.2 Mean-time-between-failures (ATCSCC WARP).

The MTBF for the ATCSCC WARP shall be no less than 608 hours.

3.2.5.2 Maintainability.

The mean-time-to-repair (MTTR) for the ARTCC and ATCSCC WARPs, WINS, and the FBWTG shall be no more than 30 minutes.

3.2.5.2.1 Preventative maintenance.

The WARP and WINS preventative maintenance requirements shall be in accordance with the SOW, DTFA01-96-C-00036.

3.2.5.3 Availability.

(a)
The ARTCC and ATCSCC WARPs shall be considered functionally available when all of the following conditions are met:

(1)
Process and display all available required radar products

(2)
Process and display all available required satellite products

(3)
Process and display all available required lightning products

(4)
Process and display all available alpha​numeric products identified in Appendix A

(5)
Process and display all available NWS gridded products identified in Appendix A

(6)
Process and display all available NWS graphic products identified in Appendix A

(7)
Execute all workstation functions, including processing and display support for the FBWTG function at the ATCSCC

(8)
Execute all user interactive functions on 75 percent of the installed briefing terminals

(9)
Receive and disseminate all products that are required to pass between the ARTCC and ATCSCC WARPs and operational NAS subsystems interconnected via the interfaces specified in section 3.2.3

(10)
Perform printer functions at one color printer

(b)
The FBWTG shall be considered functionally available when all of the following conditions are met:

(1)
Receive files from NWSTG interface, in accordance with NAS-IR-90029414

(2)
Disseminate files to ITWS NFU interface

(4) Disseminate messages to Broadcast interface

(5) Respond to request for missing product

(c) The WINS shall be considered functionally available when all of the following conditions  are met:

(1) Receive data from WARP

(2) Provide data in compliance with section 3.2.1.1.6.2.7

3.2.5.3.1 ARTCC WARP availability.

The ARTCC WARP shall meet the functional inherent availability (AI) of 0.99963.

3.2.5.3.2 ATCSCC WARP availability.

The ATCSCC WARP shall meet the functional inherent availability (AI) of 0.99917873.

3.2.5.3.3 FBWTG availability.

The FBWTG shall meet the functional inherent availability (AI) of 0.99963.

3.2.5.3.4 WINS function availability.

The WINS function shall meet the functional inherent availability (AI) of 0.99963.

3.2.5.3.5 WINS failure impact.

A failure impact on the part of WINS shall not affect the operations of the interfacing WARP.

3.2.5.4 Additional quality factors.

Not applicable.

3.2.6 Environmental conditions.

The WARP shall meet the environmental design requirements in accordance with section 3.2.4.3.

3.2.7 Transportability.

Not applicable.

3.2.8 Flexibility and expansion.

The WARP will be capable of incorporating planned new products and other capabilities, as they become available, within the architecture and processing capabilities proposed.  Planned expansion includes products from FAA program developments, National Weather Service/NCEP product and service upgrades, commercially available software packages, and interface to other NAS subsystem.  The following subsections provide insight into the scope and complexity of pre-planned product improvements that could be implemented under conditions specified in the request for proposal.

3.2.8.1 NWS/NCEP products and services.

Within the proposed architecture and processing capabilities, the WARP will be capable of incorporating planned new products, data, and capabilities.  The latest products and services from the NWS will be provided to the meteorologist.  The WARP will be capable of incorporating improved NEXRAD functionality from the use of data or new products developed for use of the meteorologists and controllers.

3.2.8.1.1 Gridded products.

NCEP is evaluating advanced numerical models and gridded analyses, to be initialized by automated surface and upper air observations.  As NCEP supercomputing resources expand, higher resolution forecast and analysis grids will be generated and distributed.  It is anticipated that a 30-km-horizontal, 50-level-vertical resolution model (e.g., RUC and Eta) will be run 8 times daily to forecast atmospheric state variables comparable to the current NGM and AVN parameters.  Aviation weather impact variables will be derived by analysis on the same grid, including icing potential, turbulence potential, precipitation type/rate, and cloud base/tops/coverage.  It is also anticipated that these gridded data bases will be disseminated 8 times daily in the GRIB format and may require 1-10 gigabytes of local storage for the required 30-hour history.

3.2.8.1.2 Other NWS products and services.

3.2.8.1.2.1 Single scan WSR-88D products.

Full resolution (1 km) base reflectivity for every elevation angle will be routinely acquired once per volume scan, which will replace layer composite reflectivity as RIPs.  These reflectivity data will then be used to generate a 3-dimensional grid of reflectivity from which adaptive layer composites will be made.  The WARP will also generate a grid of convective weather impacted airspace using the internal 3-D reflectivity grid and WSR-88D products such as the hail, mesocyclone, and tornado products.

3.2.8.1.2.2 Advanced Weather Interactive Processing System (AWIPS) products and data.

The NWS will be updating/developing products and services, software applications, in conjunction with the AWIPS program.  The WARP will interface to AWIPS to acquire data and products for processing and display.

3.2.8.1.2.3 Wind profiler.

The Wind Profiler is an experimental system that measures winds in the atmosphere using a network of Doppler radars.  The network is limited to a large area in the mid-west United States.  This system can provide frequent and accurate observations of winds aloft allowing a great improvement in wind observations and forecasts.  When the wind profiler system is operational and includes a mechanism for data distribution, WARP will ingest the data and use them as input to various locally generated graphic analysis products.

3.2.8.2 FAA program developments.

3.2.8.2.1 Advanced Weather Development Program.

The Aviation Weather Products Generator (AWPG) has been incorporated within a higher level program known as the Advanced Weather Development Program.  The Advanced Weather Development Program is an FAA development program utilizing the advanced NCEP gridded models in an Aviation Gridded Forecast System (AGFS) and sensor data from FAA, NWS, DoD, and commercial sources.  Algorithms will be developed using AGFS data to produce improved aviation weather analysis and forecast products.  These algorithms and products will be developed, demonstrated, and tested as part of the Advanced Weather Development Program and provided to the WARP for incorporation and FAA use.  Aviation impact variables including icing, turbulence, winds/temperature aloft, ceiling/visibility (e.g., IFR Area Outline, Hazardous Weather Area Outline), and convective hazards will be derived using Advanced Weather Development Program algorithms.  The WARP will provide a national grid of flight conditions based upon ceiling and visibility values in surface observations.  The WARP will also generate horizontal and vertical views of the Advanced Weather Development Program data.

3.2.8.2.2 Integrated Terminal Weather System (ITWS).

ITWS will integrate the FAA's automated terminal area weather products with NWS terminal forecast products and generate new weather products for display to controllers and traffic management specialists at airport traffic control towers.  The WARP will acquire products from and distribute products to the ITWS being installed at selected airports as follows:

(a) From ITWS, the WARP will acquire a two-dimensional terminal weather depiction product consisting of a combination of Terminal Doppler Weather Radar (TDWR) reflectivity, winds, storm motion, and weather impacted airspace.  This product will be provided as a WARP display upon user request and also relayed to other WARP locations and to other NAS systems.

(b) To ITWS, the WARP will provide data for the area surrounding the ITWS airport.  The data will consist of a subset of the Eta and RUC model grids, AWOS and ASOS minute-by-minute data, lightning data, airborne observations from DLP and other sources, and WSR-88D reflectivity and radial velocity data.

3.2.8.2.3 Traffic Management System (TMS).

This project upgrades the present flow control system into an integrated TMS, which operates at the national level through the air traffic control system command center (ATCSCC) and at the local level through traffic management units (TMUs) in each ARTCC and designated terminals.  The TMS functions include: central altitude reservation function (CARF); airport reservation function (ARF); emergency operations facility (EOF) functions; central flow weather service unit (CFWSU) functions; various flow management programs with integrated en route metering (ERM) functions, such as the departure sequencing program (DSP), en route spacing program (ESP), arrival sequencing program (ASP); and the hardware and software necessary to support them.  The WARP will interface TMS to send weather products to support these functions.

3.2.8.2.4 Advanced Oceanic Automation System (AOAS).

Automation assistance to oceanic air traffic controllers is provided today by the Oceanic Display and Planning System (ODAPS).  ODAPS will be superseded by the Advanced Oceanic Automation System (AOAS), which will include the features of the ODAPS Flight Data.

Processor, an Advanced Conflict Probe, Electronic Flight Data, and an Enhanced Situation Display.  AOAS and traffic flow management capabilities will be electronically linked, and FAA communications will be fully automated.

The WARP will provide automated, interactive meteorological data and information to the AOAS for controller display as well as to pilots and meteorologists using a high resolution, gridded database of coastal radar coverage that will be merged with data from satellites, manual PIREPs, automatic PIREPs, and other winds and temperatures aloft data.  It will support oceanic systems with its products pertaining to hazardous and significant weather airspace, turbulence, winds and temperatures aloft, and icing.

Wind and temperature data received from PIREPs and Automatic Dependence Surveillance reports will be forwarded from the AOAS through the WARP to the National Centers for Environmental Prediction (NCEP) for use in their forecast models.

3.2.8.2.5 Operational and Supportability Implementation System (OASIS).

The WARP will interface with the Operational and Supportability Implementation System to send imagery products, lightning products, and other weather information and to receive PIREPS.

3.2.8.2.6 Data Link Processor (DLP).

The WARP will interface with the DLP to provide graphics and other weather products, which DLP will send directly to aircraft.  The WARP will be the link so that pilots and controllers have weather data from a common source to optimize communications.  Also, the DLP will forward PIREPs to the WARP.

3.2.8.2.7 Metroplex Control Facility (MCF).

The WARP will be capable of supporting remote stations.  The WARP will provide remote capability to each MCF for weather from the ARTCC.  Briefing terminals or workstations will be utilized as required for MCF operations.  Increased WARP to WARP functions will be required to fully implement this capability.

3.2.8.2.8 AWOS/ASOS Data Acquisition Systems (ADAS).

The ADAS system collects and distributes AWOS and ASOS messages.  In the future, ADAS may also collect and distribute national lightning data via the Automated Lightning Detection And Reporting System (ALDARS).  In addition to the AWOS/ASOS messages, WARP will be required to receive the lightning data from ADAS.

3.2.8.2.9 Operational Data Management System (ODMS).

The Operational Data Management System (ODMS) will interface with the WARP for acquisition, storage, and future display and replay of weather data and products.

3.2.8.2.10 Center/TRACON Automation System (CTAS).

The purpose of CTAS is to provide computer intelligence for planning and controlling arrival traffic.  Future capabilities will include advisories for departure aircraft.  All of the CTAS advisories are designed to increase aircraft fuel efficiency, reduce delays, and provide automated aids to assist controllers in achieving optimal aircraft sequencing and separation as well as improved airport capacity.  The WARP will interface with the CTAS to provide atmospheric data, including wind profiler data.

3.2.8.2.11 Automated En Route Air Traffic Control (AERA) Services.

AERA is an automated capability which primarily provides support to controllers in the prediction and resolution of problems along an aircraft's flight path.  The central idea behind AERA is to detect ATC problems far enough ahead so that they can be resolved using relatively smooth maneuvers that minimally disturb the user-requested path for the aircraft.  The WARP will interface to the AERA or a similar type of system to provide necessary weather data.

3.2.8.2.12 Advanced Automation System (AAS).

The en route AAS will provide a new automation system that includes improved controller workstations, computer software and processors.  It will incorporate an improved man-machine interface, including the use of color displays and electronic presentation of flight data to enhance controller productivity.  The WARP will interface to the AAS to provide weather data for the ARTCC area of interest for the use by the controllers.  The WARP will send reflectivity, turbulence, and point product mosaics, alphanumeric, gridded, and graphic products to the AAS.  Also, the WARP will receive pilot reports, General Information Messages, and data base rebuild requests from the AAS.

3.2.8.2.13 NIMS command executions.

The ARTCC/ATCSCC WARP will execute password changes, master resets, diagnostic procedures and the disabling of alarms/alerts in response to commands from the NIMS.

3.2.9 Portability.

3.3 Design and Construction.

3.3.1 Materials.

Not Applicable.

3.3.2 Electromagnetic radiation.

The ARTCC and ATCSCC WARP, WINS and FBWTG equipment shall meet the Electromagnetic Interference (EMI) requirements of Part 15 of FCC rules for Class A Computing Equipment.

3.3.3 Nameplates and product marking.

Not Applicable.

3.3.4 Workmanship.

The ARTCC and ATCSCC WARP, WINS and FBWTG equipment shall be free of defects which would interfere with operational use such as, but not limited to, scratches, nicks, burrs, loose materials, contamination, and corrosion.

3.3.5 Line replaceable unit (LRU) interchangeability.

Each type of Line Replaceable Unit (LRU) shall be physically, mechanically, structurally, logically, and electrically interchangeable in and between all ARTCC and ATCSCC WARP, WINS and FBWTG equipment, without modification, and without causing any unit to deviate from the requirements of this document.

3.3.6 Safety.

The ARTCC and ATCSCC WARPs, WINS and the FBWTG shall be compliant in all aspects with OSHA 29 CFR-1910.

3.3.7 Human engineering.

The workstation display console and the briefing terminal shall provide the human interface to WARP.  The human interface is defined to be all displays and data/command entry devices with which the user accesses and uses the services of the WARP.

3.3.7.1 Human factors.

Human factors requirements for the ARTCC and ATCSCC WARPs' user controls and displays shall comply with MIL-STD-1472D, as tailored in the statement of work, except where superseded or extended by a requirement(s) in this specification.

3.3.7.2 User interface requirements.

3.3.7.2.1 User display control.

3.3.7.2.1.1 Workstation monitors.

The ARTCC and ATCSCC WARPs' three workstation display monitors shall be controlled by a single input device.

3.3.7.2.1.2 Monitor interactions.

The ARTCC and ATCSCC WARPs' interactions with each monitor shall be independent of interactions with the other monitors so that the request for and display of data on one monitor shall not affect in any way the request for and display of data on any other monitor.
3.3.7.2.1.3 Display selection.

The ARTCC and ATCSCC WARPs shall make display selections via keyboard, mouse, or trackball.

3.3.7.2.2 User input.

By interactive selection at the workstation, the ARTCC and ATCSCC WARPs shall access all ARTCC and ATCSCC WARP functions and products with no more than five user actions, mouse or trackball picks, and keyboard entries by the following methods:

(a)
Through a window sequence that provides a window functional capability in the FIPS 158-1 compliant X-Windows standard environment, using a window management schema compliant with the Open Software Foundation (OSF) style guide that is Level one (1) certifiable

(b)
Through the use of a newly generated or previously created and stored procedure/command string that can be executed via a simple operator request or initiated by the occurrence of an event recognizable by the ARTCC and ATCSCC WARPs

(c)
Through the use of single-action, preprogrammed function-select keys.

3.3.7.2.3 Feedback to user.

The ARTCC and ATCSCC WARPs shall provide feedback to all user inputs as follows: 
(a)
Provide a text message or other distinct indication confirming a requested action or an indication that the action was not performed

(b)
If any user request takes more than 3 seconds to complete, provide a message/icon indicating that the ARTCC and ATCSCC WARPs are processing the user request.

3.3.7.2.3.1 Messages.

The ARTCC and ATCSCC WARPs shall generate system error messages and user input error messages written in English text.

3.3.7.2.3.2 Deletion message.

The ARTCC and ATCSCC WARPs shall require a mechanism for user confirmation of actions that will result in a product and data deletion.

3.3.7.2.3.3 Command response.

The ARTCC and ATCSCC WARPs shall respond to all fulfilled commands with an acknowledgment indicating successful completion.

3.3.7.2.3.4 Command error messages.

The ARTCC and ATCSCC WARPs shall respond to all unsuccessful commands with messages identifying errors in these commands, and system errors detected in the performance of these commands.

3.3.7.3 Display equipment.

The ARTCC and ATCSCC WARPs displays shall be capable of providing display characteristics as described in section 3.2.1.1.  The display shall be visible and readable under all ambient light conditions in the control room areas and in the E-Complex area as defined in FAA-ER-130-005I-AP.

3.3.7.3.1 Monitor positions.

The ARTCC and ATCSCC WARPs display monitors shall be continuously adjustable as follows:

(a)
Tilt 15o total:  10o forward and 5o backward from the vertical axis

(b)
Swivel 90o total:  45o left and 45o right from normal line of sight.

3.3.7.3.2 Monitor adjustments.

The ARTCC and ATCSCC WARPs display monitors shall contain separate brightness and contrast controls as well as separate horizontal and vertical display adjustment controls, accessible by the user on the front or the side of the display monitor.

3.3.8 Nuclear control.

Not Applicable.

3.3.9 System security.

ARTCC and ATCSCC WARPs security, WINS security, and FBWTG security shall be implemented as described under section 3.2.1.1.5.2.3.

3.3.10 Government-furnished property usage.

3.3.10.1 Government-furnished property.

The Government will provide facilities, property, and equipment as described in the WARP Request for Proposal, section H.12.

3.3.10.2 Government-furnished information.

Government will provide information and documentation as described in the WARP Request for Proposal, section H.12. 

3.3.11 Computer resource reserve capacity.
3.3.11.1 Internal communication path reserve capacity.

The ARTCC and ATCSCC WARPs shall contain sufficient internal communications path reserve capacity so that the mean utilization over 15 minutes of any internal communications path does not exceed 50 percent of its maximum effective capacity during the loading specified in Appendix C.  The FBWTG and WINS shall contain sufficient internal communications path reserve capacity so that the mean utilization over 15 minutes of any internal communications path does not exceed 50 percent of its maximum effective capacity when meeting the availability conditions specified in 3.2.5.3.

3.3.11.2 Processing reserve capacity.

The ARTCC and ATCSCC WARPs shall contain sufficient processing reserve capacity so that the mean utilization over 15 minutes of the CPU(s) does not exceed 50 percent of the maximum processing capacity during the loading specified in Appendix C.  The FBWTG and WINS shall contain sufficient processing reserve capacity so that the mean utilization over 15 minutes of the CPU(s) does not exceed 50 percent of the maximum processing capacity when meeting the availability conditions specified in 3.2.5.3.

3.3.11.3 Memory reserve capacity.

The ARTCC and ATCSCC WARPs shall contain sufficient memory reserve capacity so that the mean memory utilization over 15 minutes does not exceed 50 percent of the maximum memory capacity during the loading specified in Appendix C.  The FBWTG and WINS shall contain sufficient memory reserve capacity so that the mean memory utilization over 15 minutes does not exceed 50 percent of an adaptable parameter when meeting the availability conditions specified in 3.2.5.3.

3.3.11.4 On-line storage reserve capacity.

There shall be sufficient on-line storage reserve capacity so that the mean on-line storage utilization over 15 minutes within the ARTCC/ATCSCC WARP system does not exceed 50 percent of the maximum on-line storage capacity during the loading specified in Appendix C.  There shall be sufficient on-line storage reserve capacity so that the mean on-line storage utilization over 15 minutes within the FBWTG does not exceed 50 percent of the maximum on-line storage capacity when meeting the availability conditions specified in 3.2.5.3.  There shall be sufficient on-line storage reserve capacity so that the mean on-line storage utilization over 15  minutes within WINS does not exceed 50 percent of the maximum on-line storage capacity when meeting the availability conditions specified in 3.2.5.3.

3.3.12 Computer resource expandability.

3.3.12.1 Communication path ports expandability.

The ARTCC and ATCSCC WARPs shall accommodate a 25 percent growth in the number of dedicated communications ports for interfacing with peripheral elements and/or other processors.  The FBWTG shall accommodate a 100 percent growth in the number of dedicated communications ports for interfacing with peripheral elements and/or other processors.  The WINS shall accommodate a 150 percent growth in the number of dedicated communications ports for interfacing with peripheral elements and/or other processors.

3.3.12.2 Processing capacity expandability.

The ARTCC and ATCSCC WARPs, WINS, and the FBWTG shall accommodate a 100 percent increase in CPU processing capability.

3.3.12.3 Memory capacity expandability.

The ARTCC and ATCSCC WARPs, WINS, and the FBWTG shall accommodate a 100 percent increase in memory capacity.

3.3.12.4 On-line storage expandability.

The ARTCC and ATCSCC WARPs, WINS, and the FBWTG shall accommodate a 400 percent increase in on-line storage capability over the initial capability.

3.4 Documentation.

The WARP documentation requirements shall be in accordance with the Statement of Work (SOW) and associated Contract Data Requirements List (CDRL). 

3.5 Logistics.

WARP shall be in accordance with the SOW and other sections of the Request for Proposal.

3.6 Personnel and training.

3.6.1 Personnel.

Not Applicable.

3.6.2 Training.

The WARP training requirements shall be in accordance with the SOW.

3.7 Characteristics of subordinate elements.

Not Applicable.

3.8 Precedence.

Not Applicable.

3.9 Qualification.

Not Applicable.

3.10 Standard sample.

Not Applicable.

3.11 Preproduction sample.

The preproduction sample requirements shall conform to the SOW and other sections of the Request for Proposal.

4 Quality assurance.

4.1 Quality control program.

The contractor shall provide and maintain a quality control program in accordance with the WARP Request for Proposal's (RFP) Statement of Work (SOW), ANSI/ASQC Q9001-1994 AND ISO 9000-3.

4.2 Configuration management program.

The contractor shall provide and maintain a configuration management program in accordance with the WARP RFP's SOW.

4.3 Test planning/procedures.

The WARP Test and Evaluation process will be used to ensure the project meets the requirements of section 3 of this specification.  The acquisition Test and Evaluation program shall be performed in accordance with the WARP RFP's SOW.  System tests shall include at a minimum system performance testing under each of the following conditions:

(a) Normal data flow, data loading and operations

(b) Limit and overload of system inputs, processing, outputs, and storage

(c) Erroneous/invalid data inputs and recovery from errors

(d) System failures and recovery.

4.4 Test equipment.

All test equipment required for use during tests conducted at the factory or approved laboratory or test facility shall be as specified in the SOW.

4.5 Requirements cross reference.

Table II defines, for each system requirement stated in section 3, the verification method to be used to validate the requirement.  The verification methods defined below and allocated in the Verification Requirements Traceability Matrix (VRTM) shall be mandatory for all WARP testing.  Where applicable, pass/fail criteria for each verified requirement shall be defined and placed in the appropriate subordinate level test documentation.  Any failure to meet an appropriate verification test requirement pass/fail criteria shall be cause for rejection.

(a) Inspection.  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

(b) Analysis.  Analysis is validation by technical/mathematical evaluation or simulation using mathematical representation (i.e., mathematical models, algorithms, equations), charts, graphs, circuit diagrams, data reduction/recording, and representative data to prove that specified require​ments are met.  Representative data may include data collected from previous or other equipment and system verification

(c) Demonstration.  Demonstration is an un-instrumented 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

(d) 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 pre-established quantitative requirements and occurrences.

	Table II:  Verification Requirements Traceability Matrix



	Paragraph #
	Paragraph name
	Method

	3.
	System requirements
	N/A


	3.1
	Definition
	N/A

	3.1.1
	ARTCC WARP System
	N/A

	3.1.2
	ATCSCC WARP System
	N/A

	3.1.3	FBWTG
	N/A

	3.1.4
	WINS function
	N/A

	3.1.5
	WARP AMCC workstation
	N/A

	3.2
	Characteristics
	N/A

	3.2.1
	Performance characteristics
	N/A

	3.2.1.1
	Operational state
	A
,D


	3.2.1.1.1
	Acquisition mode
	D,T


	3.2.1.1.1.1
	Products
	N/A

	3.2.1.1.1.1.1
	Radar products
	A,D

	3.2.1.1.1.1.1.1
	ARTCC area
	A,D

	3.2.1.1.1.1.1.1.1
	Area of coverage
	A,D

	3.2.1.1.1.1.1.2
	National mosaic
	A,D

	3.2.1.1.1.1.1.3
	1km Base Reflectivity Product
	A,D

	3.2.1.1.1.1.2
	Satellite products
	A,D

	3.2.1.1.1.1.2.1
	Areas of coverage
	A,D

	3.2.1.1.1.1.3
	Lightning products
	A,D

	3.2.1.1.1.1.3.1
	Areas of coverage
	A,D

	3.2.1.1.1.1.4
	Alphanumeric products
	A,D

	3.2.1.1.1.1.4.1
	Areas of coverage	A,D

	3.2.1.1.1.1.4.2
	WMSCR/request	A,D

	3.2.1.1.1.1.4.2.1
	WMSCR request list	A,D

	3.2.1.1.1.1.4.2.2
	WMSCR request report	A,D

	3.2.1.1.1.1.4.2.3
	WMSCR request alphanumeric product	A,D

	3.2.1.1.1.1.4.3
	WMSCR reply	A,D

	3.2.1.1.1.1.5 
	Gridded products
	A,D

	3.2.1.1.1.1.5.1
	Areas of coverage
	A,D

	3.2.1.1.1.1.6
	Graphic products
	A,D

	3.2.1.1.1.1.7
	Aviation Weather Center (AWC) Products
	A,D

	3.2.1.1.1.1.8
	Internet Products
	A,D

	3.2.1.1.1.2
	Sources
	A,I


	3.2.1.1.1.3
	Performance
	A,D,T

	3.2.1.1.2
	Product generation/display mode
	D,T

	3.2.1.1.2.1
	Products
	N/A

	3.2.1.1.2.1.1
	Imagery products
	N/A

	3.2.1.1.2.1.1.1
	Radar products
	N/A

	3.2.1.1.2.1.1.1.1
	ARTCC mosaics
	D

	3.2.1.1.2.1.1.1.1.1
	Mosaic update
	A,D

	3.2.1.1.2.1.1.1.1.2
	Multiple coverage
	A,D,T

	3.2.1.1.2.1.1.1.1.3
	Point product multiple coverage
	A,D,T

	3.2.1.1.2.1.1.1.1.4
	Resolution
	A,D

	3.2.1.1.2.1.1.1.1.5	Two kilometer BRRM
	A,D,T

	3.2.1.1.2.1.1.1.1.6
	WARP AMCC workstation radar mosaic display
	A,D

	3.2.1.1.2.1.1.1.1.7
	Quality enhancement tools
	A,D,T

	3.2.1.1.2.1.1.1.1.7.1
	Test pattern exclusion alarm
	A,D

	3.2.1.1.2.1.1.1.2
	National mosaic
	A,D,T

	3.2.1.1.2.1.1.1.3
	Display characteristics
	A,D,T

	3.2.1.1.2.1.1.2
	Satellite products
	N/A

	3.2.1.1.2.1.1.2.1
	Areas of coverage
	A,D

	3.2.1.1.2.1.1.2.2
	Display characteristics
	A,D,T

	3.2.1.1.2.1.2
	Alphanumeric products
	N/A

	3.2.1.1.2.1.2.1
	Display products
	A,D

	3.2.1.1.2.1.2.2
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.2.3
	Display characteristics
	A,D,T

	3.2.1.1.2.1.2.4
	Manually generated alphanumeric products
	D,T

	3.2.1.1.2.1.3
	Graphic products
	N/A

	3.2.1.1.2.1.3.1
	NWS graphic products
	D,T

	3.2.1.1.2.1.3.2
	Lightning products
	N/A

	3.2.1.1.2.1.3.2.1
	National lightning product
	A,D

	3.2.1.1.2.1.3.2.2
	Alaskan lightning product
	A,D

	3.2.1.1.2.1.3.2.3
	Display characteristics
	A,D,T

	3.2.1.1.2.1.3.2.4
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.3.3
	Watch, Warning and Advisory (W/W/A) products
	A,D

	3.2.1.1.2.1.3.3.1
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.3.3.2
	Display characteristics
	A,D,T

	3.2.1.1.2.1.3.4
	Plot products
	A,D,T

	3.2.1.1.2.1.3.4.1
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.3.4.2
	Pressure level, height level, and time selection
	A,D,T

	3.2.1.1.2.1.3.4.3
	Parameter selection
	A,D,T

	3.2.1.1.2.1.3.4.4
	Display characteristics
	A,D,T

	3.2.1.1.2.1.3.5
	Thermodynamic product
	A,D,T

	3.2.1.1.2.1.3.5.1
	Derived thermodynamic values
	A,D,T

	3.2.1.1.2.1.3.5.2
	Location selection
	D

	3.2.1.1.2.1.3.5.3
	Display characteristics
	A,D,T

	3.2.1.1.2.1.3.6
	Wind hodographs, vectors, and indices
	A,D,T

	3.2.1.1.2.1.3.6.1
	Location selection
	A,D,T

	3.2.1.1.2.1.3.6.2
	Display characteristics
	A,D,T

	3.2.1.1.2.1.3.7
	Contour analyses
	A,D,T

	3.2.1.1.2.1.3.7.1
	Parameter selection
	A,D,T

	3.2.1.1.2.1.3.7.2
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.3.7.3
	Pressure level, height level, and time selection
	A,D,T

	3.2.1.1.2.1.3.7.4
	NCEP forecast model selection
	A,D,T

	3.2.1.1.2.1.3.7.5
	Display characteristics
	A,D

	3.2.1.1.2.1.3.8
	Streamline and isotach analyses 
	A,D,T

	3.2.1.1.2.1.3.8.1
	Coverage area selection
	A,D,T

	3.2.1.1.2.1.3.8.2
	Pressure level, height level, and time selection
	A,D,T

	3.2.1.1.2.1.3.8.3
	NCEP forecast model selection 
	A,D,T

	3.2.1.1.2.1.3.8.4
	Display characteristics
	A,D

	3.2.1.1.2.1.3.9
	Vertical cross-section analyses
	A,D,T

	3.2.1.1.2.1.3.9.1
	Evenly spaced data (gridded)
	A,D,T

	3.2.1.1.2.1.3.9.2
	Unevenly spaced data
	A,D,T

	3.2.1.1.2.1.3.9.3
	Coverage area selection 
	A,D,T

	3.2.1.1.2.1.3.9.4
	Display characteristics
	A,D

	3.2.1.1.2.1.3.10
	Manually generated graphics
	D,T

	3.2.1.1.2.1.3.10.1
	Display characteristics
	A,D

	3.2.1.1.2.1.3.11
	AWC Products
	A,T

	3.2.1.1.2.1.3.11.1
	Coverage Area Selection
	A,D,T

	3.2.1.1.2.1.3.11.2
	Display Characteristics
	A,D,T

	3.2.1.1.2.1.3.12
	Internet Products
	A,D,T

	3.2.1.1.2.1.4
	WINS URET/CCLD products
	A,T

	3.2.1.1.2.1.4.1
	ARTCC RUC forecast data
	A,T

	3.2.1.1.2.1.4.1.1
	ARTCC RUC parameters
	A,T

	3.2.1.1.2.1.4.2
	ARTCC RUC coverage area
	A,T

	3.2.1.1.2.1.4.3
	ARTCC RUC update
	A,T

	3.2.1.1.2.2 
	Workstation display capabilities
	A,D,T

	3.2.1.1.2.2.1
	Products
	A,D

	3.2.1.1.2.2.2
	Automatic update
	A,D,T

	3.2.1.1.2.2.2.1
	Automatic update selection
	A,D,T

	3.2.1.1.2.2.3
	Display control
	N/A

	3.2.1.1.2.2.3.1
	Display area
	D

	3.2.1.1.2.2.3.2
	Screen and window control
	A,D,T

	3.2.1.1.2.2.4
	Display backgrounds
	A,D

	3.2.1.1.2.2.4.1 
	Projections
	A,D

	3.2.1.1.2.2.4.2
	Decluttering
	D,T

	3.2.1.1.2.2.4.3
	Display background modification
	D

	3.2.1.1.2.2.5
	Overlays
	A,D,T

	3.2.1.1.2.2.5.1
	Legends
	D,T

	3.2.1.1.2.2.5.2
	Product removal
	D,T

	3.2.1.1.2.2.5.3
	Overlay precedence
	D,T

	3.2.1.1.2.2.6
	Zoom
	D,T

	3.2.1.1.2.2.6.1
	Images
	D,T

	3.2.1.1.2.2.6.2
	Graphics
	D,T

	3.2.1.1.2.2.6.3
	Legends
	D,T

	3.2.1.1.2.2.7
	Pan
	D,T

	3.2.1.1.2.2.8
	Animation
	D,T

	3.2.1.1.2.2.9
	Combined capabilities
	D

	3.2.1.1.2.2.10
	Product sequencing
	D,T

	3.2.1.1.2.2.11
	Color
	D,T

	3.2.1.1.2.2.12
	Fonts
	D,T

	3.2.1.1.2.2.13
	Line Textures
	D,T

	3.2.1.1.2.2.14
	Hardcopy
	N/A

	3.2.1.1.2.2.14.1
	Alphanumeric
	D,T

	3.2.1.1.2.2.14.2
	Image and graphics
	D,T

	3.2.1.1.2.2.14.3
	Hardcopy requests
	D,T

	3.2.1.1.2.2.15
	Manual product generation and manipulation
	D,T

	3.2.1.1.2.2.15.1
	Manual product generation and manipulation tools
	N/A

	3.2.1.1.2.2.15.1.1
	Text processing
	D,T

	3.2.1.1.2.2.15.1.2
	Graphic processing
	D,T

	3.2.1.1.2.2.15.1.3
	Legends
	D,T

	3.2.1.1.2.2.15.1.4
	Storage
	D,T

	3.2.1.1.2.2.16
	Product display request
	D,T

	3.2.1.1.2.2.16.1
	Radar product display
	N/A

	3.2.1.1.2.2.16.1.1
	Routine individual radar products
	A,D,T

	3.2.1.1.2.2.16.1.2
	Request/reply products
	A,D,T

	3.2.1.1.2.2.16.1.3
	Mosaic product display
	N/A

	3.2.1.1.2.2.16.1.3.1
	Mosaic product request
	A,D,T

	3.2.1.1.2.2.16.1.3.2
	Mosaic product display control
	A,D,T

	3.2.1.1.2.2.16.2
	Alphanumeric product display
	N/A

	3.2.1.1.2.2.16.2.1
	Alphanumeric product request
	A,D,T

	3.2.1.1.2.2.16.2.2
	Collectives
	A,D,T

	3.2.1.1.2.2.16.2.3
	Alphanumeric display 
	A,D,T

	3.2.1.1.2.2.16.2.4
	Editing
	A,D,T

	3.2.1.1.2.2.16.3
	Graphic product display
	N/A

	3.2.1.1.2.2.16.3.1
	Graphic product request
	A,D,T

	3.2.1.1.2.2.16.3.2
	Graphic product editing
	A,D,T

	3.2.1.1.2.2.16.4
	Retained product directory
	D

	3.2.1.1.2.2.17
	Legends
	A,D,T

	3.2.1.1.2.3
	Briefing terminal display capabilities
	A,D,T

	3.2.1.1.2.3.1
	Individual product request
	A,D

	3.2.1.1.2.3.2
	Automatic update
	A,D,T

	3.2.1.1.2.3.3
	Display control
	N/A

	3.2.1.1.2.3.3.1
	Display area
	D

	3.2.1.1.2.3.3.2
	Screen and window control
	A,D,T

	3.2.1.1.2.3.4
	Retained product directory
	D

	3.2.1.1.2.3.5
	Display backgrounds
	A,D

	3.2.1.1.2.3.6
	Overlay and projections
	A,D

	3.2.1.1.2.3.7
	Legends
	D,T

	3.2.1.1.2.3.8
	Zoom
	D,T

	3.2.1.1.2.3.9
	Pan
	D,T

	3.2.1.1.2.3.10
	Animation
	D,T

	3.2.1.1.2.3.11
	Product sequencing
	D,T

	3.2.1.1.2.3.12
	Color
	D,T

	3.2.1.1.2.3.13
	Color hardcopy
	D,T

	3.2.1.1.2.4
	Performance
	A,T

	3.2.1.1.3
	Alarm/alert processing mode
	A

	3.2.1.1.3.1
	Workstation alarm/alert notification requirements
	A,D

	3.2.1.1.3.1.1
	Product alarm/alert
	A,D,T

	3.2.1.1.3.1.2
	Weather alarm/alert
	A,D,T

	3.2.1.1.3.1.3
	System alarm/alert
	A,D,T

	3.2.1.1.3.1.4
	Processing error alarm/alert
	A,D,T

	3.2.1.1.3.2
	Briefing terminal alarm/alert requirements
	D,T

	3.2.1.1.3.3
	Audible and visual characteristics
	D,T

	3.2.1.1.3.3.1
	Workstation
	D,T

	3.2.1.1.3.3.2
	Briefing terminal
	D,T

	3.2.1.1.3.4
	Performance
	A,T

	3.2.1.1.3.5
	FBWTG alarm/alert
	D

	3.2.1.1.3.6
	WINS function alarm/alert
	A,D,T

	3.2.1.1.3.7
	WARP AMCC workstation alarm/alert notification requirements
	A,D,T

	3.2.1.1.3.7.1
	WARP AMCC workstation product alarm/alert
	A,D

	3.2.1.1.3.7.2
	Reserved
	N/A

	3.2.1.1.3.7.3
	WARP AMCC workstation system alarm/alert
	A,D,T

	3.2.1.1.3.7.4
	WARP AMCC workstation processing error alarm/alert
	A,D

	3.2.1.1.3.7.5
	WARP AMCC workstation audible and visible alarm/alert characteristics
	A,D

	3.2.1.1.4
	Data management mode
	A

	3.2.1.1.4.1
	System logging
	N/A

	3.2.1.1.4.1.1
	Logs
	N/A

	3.2.1.1.4.1.1.1
	Product reception log
	A

	3.2.1.1.4.1.1.2
	Alarm/alert log
	A

	3.2.1.1.4.1.1.3
	Product dissemination log
	A

	3.2.1.1.4.1.1.4
	System operations log
	A

	3.2.1.1.4.1.1.4.1
	Event information
	A

	3.2.1.1.4.1.1.5
	Resource utilization log
	A

	3.2.1.1.4.1.2
	Log requests
	D

	3.2.1.1.4.2
	Retention 
	A,D

	3.2.1.1.4.2.1
	WINS URET/CCLD retention
	A,D

	3.2.1.1.4.3
	Archiving
	A

	3.2.1.1.4.3.1
	Products
	A

	3.2.1.1.4.3.1.1
	System logs
	A

	3.2.1.1.4.3.1.2
	Generated products
	A

	3.2.1.1.4.3.1.3
	Disseminated products
	A

	3.2.1.1.4.3.2
	Archiving requests
	D,T

	3.2.1.1.4.3.3
	Archive storage
	A,D,I

	3.2.1.1.4.4
	Data base refresh
	A,D

	3.2.1.1.4.5
	Gridded data database refresh
	D

	3.2.1.1.5
	System monitoring and control mode
	A,D

	3.2.1.1.5.1
	System monitoring
	N/A

	3.2.1.1.5.1.1
	Processing
	A,D

	3.2.1.1.5.1.2
	Reporting
	A,D

	3.2.1.1.5.1.3
	NAS Infrastructure Management System (NIMS)
	A

	3.2.1.1.5.1.3.1
	Request/reply
	A,T

	3.2.1.1.5.2
	System control
	N/A

	3.2.1.1.5.2.1
	System start-up/re-start
	A,D

	3.2.1.1.5.2.1.1
	Transition to operational
	A,D

	3.2.1.1.5.2.2
	System shutdown
	D

	3.2.1.1.5.2.2.1
	Shutdown processing
	A,D

	3.2.1.1.5.2.2.2
	External communications
	A,D

	3.2.1.1.5.2.3
	System security
	A,D

	3.2.1.1.5.2.4
	Housekeeping functions
	A,D

	3.2.1.1.5.2.4.1
	Meteorologist workstation housekeeping functions
	

	3.2.1.1.5.2.4.2
	WARP AMCC workstation housekeeping functions
	A,D

	3.2.1.1.5.2.4.3
	FBWTG and WINS housekeeping functions
	A,D

	3.2.1.1.5.3
	AMCC workstation
	A,D

	3.2.1.1.6
	Dissemination mode
	A

	3.2.1.1.6.1
	Products
	A,D,T

	3.2.1.1.6.2
	Destinations
	N/A

	3.2.1.1.6.2.1
	DSR
	A,D

	3.2.1.1.6.2.1.1
	Transmission
	A

	3.2.1.1.6.2.2
	WMSCR
	A

	3.2.1.1.6.2.3
	ATCSCC WARP
	A

	3.2.1.1.6.2.4
	ARTCC WARPs
	N/A

	3.2.1.1.6.2.4.1
	Routine individual radar products
	A

	3.2.1.1.6.2.4.2
	Request/reply dissemination
	A,D,T

	3.2.1.1.6.2.5
	WSR-88D
	A

	3.2.1.1.6.2.6
	NIMS
	A

	3.2.1.1.6.2.7
	WINS destinations
	N/A

	3.2.1.1.6.2.7.1
	URET/CCLD
	A,D

	3.2.1.1.6.2.7.2
	WINS Generic Interface
	A,D

	3.2.1.1.6.3
	Performance
	A,T

	3.2.1.1.7
	Test mode
	A,D

	3.2.2
	System capability relationships
	N/A

	3.2.2.1
	Acquisition mode
	N/A

	3.2.2.2
	Production generation/display mode
	N/A

	3.2.2.3
	Alarm/alert processing mode
	N/A

	3.2.2.4
	Data management mode
	N/A

	3.2.2.5
	System monitoring and control mode
	N/A

	3.2.2.6
	Dissemination mode
	N/A

	3.2.3
	External interface requirements
	N/A

	3.2.3.1
	DSR external interface description
	A

	3.2.3.2
	WMSCR external interface description
	A

	3.2.3.3
	NIMS external interface description
	A

	3.2.3.4
	CTS external interface description
	A

	3.2.3.5
	ADAS external interface description
	A

	3.2.3.6
	WSR-88D external interface description
	A

	3.2.3.7
	WARP external interface description 
	A

	3.2.3.8
	Vendor supplied data sources external interface
	A

	3.2.3.9
	NWSTG external interface
	A

	3.2.3.10
	ITWS NFU external interface
	A

	3.2.3.11
	Broadcast interface
	A

	3.2.3.12
	WINS interfaces
	N/A

	3.2.3.12.1
	URET/CCLD
	A

	3.2.3.12.2
	WINS Generic Interface
	A

	3.2.4
	Physical characteristics
	N/A

	3.2.4.1
	Protective coatings
	N/A

	3.2.4.2
	Hardware
	I

	3.2.4.2.1
	Workstation display console
	I

	3.2.4.2.1.1
	ARTCC WARP workstation display console
	I

	3.2.4.2.1.2
	ATCSCC WARP workstation display console
	I,A

	3.2.4.2.1.3
	ARTCC WARP AMCC workstation
	I

	3.2.4.2.2
	Briefing terminals
	I

	3.2.4.2.3
	Color hardcopy device
	I,D

	3.2.4.2.4
	Alphanumeric printer
	I,D

	3.2.4.3
	Installation
	I

	3.2.4.4
	Power requirements
	N/A

	3.2.4.4.1
	Protection
	I

	3.2.4.4.2
	Power load
	A,I

	3.2.4.4.3
	Electrical implementation
	A,I

	3.2.4.4.4
	Convenience receptacles
	I

	3.2.4.5
	Cooling
	A,I

	3.2.4.6
	Weight limits
	N/A

	3.2.4.6.1
	Floor loading
	A,I

	3.2.4.6.2
	Point loads
	A,I

	3.2.4.7
	Sizes
	N/A

	3.2.4.7.1
	Dimensional limits
	I

	3.2.4.7.2
	WARP floor space
	I

	3.2.4.7.3
	Workstation floor space
	I

	3.2.4.7.4  
	Workstation to equipment distance
	I

	3.2.4.7.5  
	Briefing terminal floor space
	I

	3.2.5  
	System quality factors
	N/A

	3.2.5.1
	Reliability
	N/A

	3.2.5.1.1
	Mean time between failures (ARTCC WARP)
	A

	3.2.5.1.2
	Mean time between failures (ATCSCC WARP)
	A

	3.2.5.2
	Maintainability
	A

	3.2.5.2.1
	Preventative maintenance
	A

	3.2.5.3
	Availability
	A

	3.2.5.3.1
	ARTCC WARP availability
	A

	3.2.5.3.2
	ATCSCC WARP availability
	A

	3.2.5.3.3
	FBWTG availability
	A

	3.2.5.3.4
	WINS availability
	A

	3.2.5.3.5
	WINS failure impact
	A,T

	3.2.5.4
	Additional quality factors
	N/A

	3.2.6
	Environmental conditions
	A,I

	3.2.7
	Transportability
	N/A

	3.2.8
	Flexibility and expansion
	N/A

	3.2.8.1
	NWS/NCEP products and services
	N/A

	3.2.8.1.1
	Gridded products
	N/A

	3.2.8.1.2
	Other NWS products and services
	N/A

	3.2.8.1.2.1
	Single scan WSR-88D products
	N/A

	3.2.8.1.2.2
	Advanced Weather Interactive Processing System (AWIPS) products and data
	N/A

	3.2.8.1.2.3
	Wind profiler
	N/A

	3.2.8.2
	FAA program developments
	N/A

	3.2.8.2.1
	Advanced Weather Development Program
	N/A

	3.2.8.2.2
	Integrated Terminal Weather System (ITWS)
	N/A

	3.2.8.2.3
	Traffic Management System (TMS) 
	N/A

	3.2.8.2.4
	Advanced Oceanic Automation System (AOAS)
	N/A

	3.2.8.2.5
	Operational and Supportability Implementation System (OASIS)
	N/A

	3.2.8.2.6
	Data Link Processor (DLP)
	N/A

	3.2.8.2.7
	Metroplex Control Facility (MCF)
	N/A

	3.2.8.2.8
	AWOS/ASOS Data Acquisition Systems (ADAS)
	N/A

	3.2.8.2.9
	Operational Data Management System (ODMS)
	N/A

	3.2.8.2.10
	Center/TRACON Automation System (CTAS)
	N/A

	3.2.8.2.11
	Automated En Route Air Traffic Control (AERA) Services
	N/A

	3.2.8.2.12
	Advanced Automation System (AAS)
	N/A

	3.2.8.2.13
	NIMS command execution
	N/A

	3.2.9
	Portability
	N/A

	3.3
	Design and construction
	N/A

	3.3.1
	Materials
	N/A

	3.3.2
	Electromagnetic radiation
	I

	3.3.3
	Nameplates and product marking
	N/A

	3.3.4
	Workmanship
	I

	3.3.5
	LRU interchangeability 
	I

	3.3.6
	Safety
	I

	3.3.7
	Human engineering
	D/I

	3.3.7.1
	Human factors
	D/I

	3.3.7.2
	User interface requirements
	N/A

	3.3.7.2.1
	User display control
	N/A

	3.3.7.2.1.1
	Workstation monitors
	D

	3.3.7.2.1.2
	Monitor interactions
	D

	3.3.7.2.1.3
	Display selection
	D

	3.3.7.2.2
	User input
	D

	3.3.7.2.3
	Feedback to user
	D,T

	3.3.7.2.3.1
	Messages
	D

	3.3.7.2.3.2
	Deletion message
	A,D

	3.3.7.2.3.3
	Command response
	A,D

	3.3.7.2.3.4
	Command error messages
	A,D

	3.3.7.3
	Display equipment
	D

	3.3.7.3.1
	Monitor positions
	I

	3.3.7.3.2
	Monitor adjustments
	I,D

	3.3.8
	Nuclear control
	N/A

	3.3.9
	System security
	A,D

	3.3.10
	Government-furnished property usage
	N/A

	3.3.10.1
	Government-furnished property
	N/A

	3.3.10.2
	Government-furnished information
	N/A

	3.3.11 
	Computer resource reserve capacity
	N/A

	3.3.11.1
	Internal communication path reserve capacity
	A

	3.3.11.2
	Processing reserve capacity
	A

	3.3.11.3
	Memory reserve capacity 
	A

	3.3.11.4
	On-line storage reserve capacity
	A

	3.3.12
	Computer resource expandability
	N/A

	3.3.12.1
	Communication path ports expandability
	I

	3.3.12.2
	Processing capacity expandability
	A

	3.3.12.3
	Memory capacity expandability
	I,A

	3.3.12.4
	On-line storage expandability
	I,A

	3.4
	Documentation
	N/A

	3.5
	Logistics
	N/A

	3.6
	Personnel and training
	N/A

	3.6.1
	Personnel
	N/A

	3.6.2
	Training
	N/A

	3.7
	Characteristics of subordinate elements
	N/A

	3.8
	Precedence
	N/A

	3.9
	Qualification
	N/A

	3.10
	Standard sample
	N/A

	3.11
	Preproduction sample
	N/A

	5.
	Preparation for delivery
	N/A

	5.1
	Delivery
	N/A

	5.2
	Preservation, packing, and shipping methods
	I


4.6 Delivery Preparation Inspection.

Inspection of preservation methods, packaging, packing, and marking of material for shipment and storage shall be conducted to assure conformity with the requirements of section 5 of this specification.

5 Preparation for delivery.

5.1 Delivery.

The contractor shall be responsible for ensuring the delivery of each WARP to the designated test, support, and operational site.

5.2 Preservation, packing, and shipping methods.

The contractor shall use such preservation, packing, and shipping methods consistent with domestic shipping regulations to ensure the safe delivery of the systems.

6 Notes.

6.1 Intended use.

6.1.1 Mission.

The primary mission of the WARP is to provide weather and WSR-88D radar information to the Air Traffic Control (ATC) system in a timely manner for the purpose of enhancing air safety.  Another mission of WARP is to provide CWSU and Central Flow Weather Service Unit (CFWSU) meteorologists with the capability to assimilate weather information rapidly, interactively perform analytical functions, and create weather products for use within the CWSU/CFWSU.  Additionally, the WARP shall provide for the display of weather products at briefing terminals located throughout the ARTCC and ATCSCC for use by designated ATC personnel, principally traffic managers.  To accomplish its mission, the WARP shall provide the following simultaneous functional capabilities:

(a) Continuous acquisition of radar, satellite, lightning, alphanumeric, gridded, and graphic weather data products from external sources (such as WSR-88D, ADAS, and WMSCR)

(b) Display and manipulation of received weather data products

(c) Generation and display of meteorological analyses of selected alphanumeric and gridded data

(d) Generation of graphic and alphanumeric CWSU warning and advisory products, by automated and manual means, based upon observations, official guidance, and meteorological analyses

(e) Display of selected products at briefing terminals on routine and requested basis

(f) Generation of the alarm/alert function when alarm/alert criteria are met

(g) Dissemination of warnings, advisories, and other products designated by the meteorologist via NAS interfaces

(h) Continuous dissemination of weather data products to the DSR

(i) Dissemination of all radar data received from WSR-88Ds

(j) Archiving products and data

(k) Responding to the NIMS requests for status and alarm/alert data

(l) Provide meteorological information to other NAS systems.

6.1.2 Threat.

Not Applicable.

6.2 Acronyms.

	A
	

	A/N
	Alphanumeric

	AAS
	Advanced Automation System

	ADAS
	AWOS/ASOS Data Acquisition System

	AERA
	Automated En Route Air Traffic Control (AERA)

	AFOS
	Automated Forecast Observing System

	AGFS
	Aviation Gridded Forecast System

	AIREPS
	Aircraft Reports

	AIRMETS
	Airman's Meteorological Advisories

	ALDARS
	Automated Lightning Detection And Reporting System

	ANICS
	Alaska NAS Interfacility Communication System

	AMCC
	ARTCC Maintenance Control Center

	ARF
	Airport Reservation Function

	ARTCC
	Air Route Traffic Control Center

	ASCII
	American National Standard Code for Information Interchange

	ASOS
	Automated Surface Observing System

	ASP
	Arrival Spacing Program

	ATC
	Air Traffic Control

	ATCS
	Air Traffic Control Specialist

	ATCSCC
	Air Traffic Control System Command Center

	AVN
	Aviation run of the Global Spectral Model

	AWC
	Aviation Weather Center

	AWIPS
	Advanced Weather Interactive Processing System

	AWOS
	Automated Weather Observing System

	AWPG
	Aviation Weather Products Generator

	B
	

	BRRM	Base Reflectivity Radar Mosaic

	C
	

	CAPE
	Convective Available Potential Energy

	CARF
	Central Altitude Reservation Function

	CDRL
	Contract Data Require​ments List

	CFWSU
	Central Flow Weather Service Unit

	CHI
	Computer-Human Interface

	CIP
	Current Icing Potential

	CONUS
	Conterminous United States

	COTS
	Commercial off-the-shelf

	CPU
	Central Processing Unit

	CRRM
	Composit Reflectivity Radar Mosaic

	CTAS
	Center/TRACON Automation System 

	CTS
	Coded Time Source

	CWA
	Center Weather Advisory

	CWSU
	Center Weather Service Unit

	D
	

	dB
	Decibel

	DCE
	Data Circuit-terminating Equipment

	DLP
	Data Link Processor

	DOC
	Department of Commerce

	DoD
	Department of Defense

	DSP
	Departure Sequencing Program

	DSR
	Display System Replacement

	DTE
	Data Terminal Equipment

	E
	

	EMI
	Electromagnetic Interference

	EOF
	Emergency Operations Facility

	ERM
	En Route Metering

	ESP
	En Route Spacing Program

	ETRM
	Echo Tops Radar Mosaic

	F
	

	FAA
	Federal Aviation Administration

	FAATSAT
	FAA Telecommunications Satellite

	FBWTG
	FAA Bulk Weather Telecommunications Gateway

	FCM-H
	Federal Meteorological Handbook

	G
	

	GRIB
	Gridded Binary

	GSM
	Global Spectral Model

	H
	

	HI
	Hail Index

	Hz
	Hertz

	I
	

	IA
	Intermediate Area

	ICAO
	International Civil Aviation Organization 

	ICD
	Interface Control Document

	ID
	Identification, Identifier

	IFR
	Instrument Flight Rules

	IR
	Infrared

	IRD
	Interface Require​ments Document

	ITWS
	Integrated Terminal Weather System

	K
	

	km
	Kilometer

	kts
	Knots

	L
	

	Lat
	Latitude

	Lon
	Longitude

	LRU
	Line Replaceable Unit

	M
	

	M
	Mesocyclone

	mb
	Millibar

	MCF
	Metroplex Control Facility

	MDCRS 
	Meteorological Data Collection and Reporting System

	METAR
	Aviation Routine Weather Report

	MIL
	Military

	mm
	Millimeter

	MOS
	Model Output Statistics

	msl
	Mean Sea-Level

	MSN
	Message Switch Network

	MTBCF
	Mean Time Between Critical Failures

	MTBF
	Mean Time Between Failures

	MTTR
	Mean Time to Repair

	N
	

	N/A
	Not Applicable

	NA
	North American Area

	NADIN
	National Airspace Data Interchange Network

	NAS
	National Airspace System

	NAVAID
	Navigational Aid

	NCEP
	National Centers for Environmental Prediction

	NCWD
	National Convective Weather Detection

	NCWF
	National Convective Weather Forecast

	NESDIS
	National Environmental Satellite, Data, and Information Service

	NEXRAD
	Next-Generation Weather Radar (WSR-88D)

	NFU
	NWS Filter Unit

	NGM
	Nested Grid Model

	NH
	Northern Hemisphere

	NIMS
	NAS Infrastructure Management System

	NLDN
	National Lightning Detection Network

	nmi
	Nautical Mile(s)

	NOAA
	National Oceanic and Atmospheric Administration

	NWS
	National Weather Service

	NWSTG
	NWS Telecommunications Gateway

	O
	

	ODAPS
	Oceanic Display and Planning System

	ODMS
	Operational Data Management System 

	OS
	Operating System

	OSF
	Open Software Foundation

	OSHA
	Occupational Safety and Health Administration

	P
	

	PIBAL
	Pilot Balloon Observation

	PIREP
	Pilot (Weather) Report

	PSN
	Packet Switch Network

	PUP
	Principal User Processor

	R
	

	RAOB
	Radiosonde/Rawinsonde Observation

	RIP
	Routine Individual Product

	RPG
	Radar Product Generator

	RRP
	Request/Reply Product

	RUC
	Rapid Update Cycle

	S
	

	SCN
	Specification Change Notice

	SIGMET
	Significant Meteorological Information

	SLD
	Super-cooled Large Droplets

	SOW
	Statement of Work

	SPECI
	Aviation Selected Special Weather Reports

	STD
	Standard

	STI
	Storm Tracking Information

	SWEAT
	Severe Weather Threat Index

	T
	

	TAF
	Aerodrome Forecast

	TDWR
	Terminal Doppler Weather Radar

	TELCO
	Telephone Company

	TMU
	Traffic Management Unit

	TRACON
	Terminal Radar Approach Control facility 

	TVS
	Tornado Vortex Signature

	U
	

	u
	Eastward wind component

	URET/CCLD
	User Request Evaluation Tool/Core Capability Limited Deployment

	US
	United States

	UTC
	Universal Coordinated Time

	V
	

	v
	Northward wind component

	VRTM
	Verification Requirements Traceability Matrix

	W
	

	W/W/A
	Watch, Warning, and Advisory

	WARP
	Weather and Radar Processor

	WINS
	Weather Information Network Server

	WMO
	World Meteorological Organization

	WMSCR
	Weather Message Switching Center Replacement

	WSR-88D
	Weather Service Radar - 1988 Doppler

	Z
	

	ZAN
	ARTCC-Anchorage

	ZBW
	ARTCC-Boston

	ZDC
	ARTCC-Washington

	ZJX
	ARTCC-Jacksonville

	ZLA
	ARTCC-Los Angeles

	ZMA
	ARTCC-Miami

	ZNY
	ARTCC-New York

	ZOA
	ARTCC-Oakland

	ZSE
	ARTCC-Seattle


6.3 Glossary

Adaptation.  The process of changing the characteristics or operations of certain processing elements of the system by use of a collection of changeable parameters, defined for that purpose.

Advection.  The process of transport of an atmospheric property solely by the mass motion (velocity field) of the atmosphere; also, the rate of change of value of the advected property at a given point.

Aerodrome Forecasts (TAFs).  Forecast of conditions for a 24-hour period including sky, ceiling, visibility, weather, obstructions to vision, and wind.

Air Traffic Control System Command Center (ATCSCC).  The ATCSCC manages the flow of air traffic throughout the NAS to achieve the optimum use of the navigable airspace and to minimize the effect of air traffic delays on the user without exceeding acceptable levels of air traffic.

Air Route Traffic Control Center (ARTCC).  A facility established to provide air traffic control service to aircraft operating on an Instrument Flight Rules (IFR) flight plan within controlled airspace and principally during the en route phase of flight.

Alarm/Alert.  An alert is an internal WARP message designed to provide a visual notification of an event (e.g., product arrival, significant weather, system error, or processing error).  Alarms are alerts that also trigger an audible notification when displayed as specified by adaptation.

Alphanumeric Product.  A product either received or generated by the WARP which consists of an ASCII string of text.  Examples of Alphanumeric (A/N) products are METARs, TAFs, and PIREPs.

Animate.  To display several frames of graphic image in sequence to simulate the dynamic nature of the weather phenomenon.

Archive.  The storage (to support the NAS legal archive) of data on media that can be physically removed from the WARP system and reloaded as needed.

Automated Surface Observing System (ASOS).  A meteorological observing system, composed of meteorological sensors, processor, and communications outputs.  Meteorological parameters such as wind speed, wind direction, temperature, dew point temperature, pressure, and visibility are measured, and then processed through averaging and analyzing routines.  The processed data are then sent to the WARP in hourly reports (METARs), in special reports (SPECIs), and on a minute-by-minute basis.

Automated Weather Observing System (AWOS).  A system, located at selected airports, composed of meteorological sensors, processor, and communications outputs.  Meteorological parameters such as wind speed, wind direction, temperature, dew point temperature, pressure, and visibility are measured, and then processed through averaging and analyzing routines.  The processed data are then sent to the WARP via the ADAS and provide surface observations on a minute-by-minute basis from airports where AWOSes are located.

Availability.  A measure of the probability that an end item is in an operable state and capable of performing its required functions during any and all required operating times.

Aviation Routine Weather Reports (METARs).  Observed surface data including sky condition, visibility, weather, pressure, temperature and dew point, and wind.

AWOS/ASOS Data Acquisition System (ADAS).  A subsystem in the NAS upgrade designed to automatically acquire and disseminate AWOS/ASOS data as it is received.

Boolean.  A logical combinatorial system that represents symbolically defined relationships between entities.

Central Flow Weather Service Unit (CFWSU).  The meteorological unit stationed at the ATCSCC, consisting of NWS personnel and FAA equipment, organized for the purpose of detecting, displaying, and disseminating weather information in a timely manner to ARTCC personnel.

Center Weather Service Unit (CWSU).  The meteorological unit stationed at each ARTCC and consisting of NWS personnel, FAA Flow Controller designated as Weather Coordinator, and equipment organized for the purpose of detecting, displaying, and disseminating weather information in a timely manner.

Coded Time Source (CTS).  Any system used by the NAS to supply a continuously receivable time code signal (e.g., UTC) which may be distributed to all systems within the NAS.

Collective.  A collective contains a list of station or location IDs, which may be used to request retrieval of a list of products, by referencing the collective ID when requesting product retrieval.

Computer Resource Reserve Capacity.  The WARP resource reserve capacity is defined as the installed and functional capacities of a given resource that exceed the capacity necessary to implement the requirements identified.

Contour.  Generally, an outline or configuration of a body or surface.  Often the term is used for one of a set of lines (contour lines) drawn to represent the configuration of a surface; for example, a contour may refer to a contour line of constant height on a constant-pressure surface. Sometimes the term is used in the general sense of isopleths of constant value of a specified meteorological parameter.

Display Background.  A graphic display used to provide information such as geographic or political boundaries to help orient the weather information upon which it is overlaid.

Display Elements.  Display elements include the following:  characters, symbols, lines, icons, and display background.
Enhancement Curve.  The plot of temperature versus color or shades of gray.  Certain temperature ranges may have more colors or shades assigned to them than others because of the varying need of differentiating subtle temperature changes.

Failure.  The event, or inoperable state, in which any function, within a subsystem that is being used as an integral part of a NAS primary function, does not or would not perform as specified.

Graphic Product.  An acquired or generated, displayable product that may contain symbols, contours, time and space coordinates, map backgrounds, plots, and etc.  

Gridded Product.  A product that specifies weather information for an array of points located at the intersections of uniformly spaced parallel and perpendicular lines.

Image Product.  A product that depicts weather information using an array of picture elements/pixel representations including satellite and weather radar images.

Inherent Availability (AI).  A measure of availability that includes only the effects of an item design and its application, and assumes an ideal operation and support environment (i.e., no logistics travel time).

AI = MTBF / (MTBF + MTTR)

Intensity Levels.  The isopleths of an image which represent the scaled values of object-space spectral irradiance, or (in the case of radar images) intensity of signal return, or whatever other quantity is being transduced by the imaging device.

Intermediate Area (IA).  The intermediate area is a geographical area of coverage for which full satellite IR and VIS resolution products are developed.  This area shall be adaptable by the WARP to provide ARTCC/ATCSCC specific intermediate area satellite coverage.

Line Replaceable Unit (LRU).  A hardware element that can be removed and replaced by maintenance personnel to restore operational capability.

Maintainability.  The measure of the ability of an item to be retained in or restored to a specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and repair.

Maximum effective capacity for an internal communications path.  The capacity of the internal communications path to transmit frames without affecting the overall system performance with a mean propagation delay that does not exceed two times the mean frame transmission time.

Mean Time Between Failures (MTBF).  A basic measure of reliability for repairable items:  the mean number of life units during which all parts of the item perform within their specified limits, during a particular measurement interval under stated conditions.

Mean Time to Repair (MTTR).  A basic measure of maintainability: the sum of corrective maintenance times, divided by the total number of failures within an item.  Corrective maintenance is all actions performed as a result of a failure in an end item.  Corrective maintenance can include any or all of the following steps:  localization, isolation, disassembly, interchange, reassembly, alignment, and checkout.

Metroplex Control Facility (MCF).  An air traffic control facility established by consolidating several TRACONs in an area with a high volume of air traffic.  According to the 1993 FAA Capital Investment Plan, there are four MCFs planned:  Denver, Dallas/Forth Worth, Chicago, and Southern California. 

Mosaic.  A composite image/graphic made up of individual images/graphics in order to display a larger area than could be provided by a single image/graphic.

Mosaic Cell.  The smallest piece of the radar mosaic product that can have a unique level.  Each mosaic cell represents an area of approximately 4 x 4 kilometers.

NAS Infrastructure Management System.  A subelement of the NAS Maintenance and Operations Support Element.  The NIMS will provide the automation, communications and remote management capabilities to support AF infrastructure management operations at National Operations Control Centers (NOCC), area OCCs and System Support Centers (SCC) to ensure cost effective service delivery that meets customer expectations throughout the NAS.

NAS Plane Projection.  A stereographic projection designed to minimize the radar image geometric distortion for the suite of WSR-88Ds attached to the local WARP.  The distortion is minimized by locating the projection plane tangent within the ARTCC such that the overall distortion for all local WSR-88Ds is a minimum.

National Airspace Data Interchange Network (NADIN).  A communication network comprising both a store-and-forward Message Switch Network (MSN) and an X.25 Packet Switch Network (PSN).  The MSN was designed primarily to replace and consolidate a number of older FAA systems.  The PSN is used primarily to support communications between newer systems.

National Airspace System (NAS).  The common network of United States air space composed of: air navigation facilities, equipment and services, airports or landing areas; aeronautical charts, information, and services, rules, regulations and procedures, technical information, and manpower and material.

National Centers for Environmental Prediction (NCEP).  The NWS center responsible for preparing forecasts and charts of observed and forecast weather from world-wide weather reports.

Next Generation Weather Radar (NEXRAD).  A Doppler-type radar designated as WSR-88D that will provide reflectivity, radial velocity, and spectrum width data to infer areas of precipitation, turbulence, hail, mesocyclones, and wind shear.

Non-preemptive visual notification.  A visual notification whose size and location will not interfere with or overtake the visual which is presently being displayed.

NWS Graphic.  Map or chart generated by the NCEP representing the current or forecast state of the atmosphere using vector properties representing direction and magnitude.  Graphics include, e.g., surface pressure analyses, upper air constant pressure level height analyses and forecasts, and NGM or AVN forecast winds and temperatures at flight levels.

Pilot Weather Report (PIREP).  A report of meteorological phenomena encountered by aircraft in flight and issued by pilots.

Point Product.  A radar product that depicts weather information at discrete locations within the area of interest.  Examples are storm tracking information, hail index, tornado vortex signature, and mesocyclone.

Pressure Level.  An atmospheric level at which the barometric pressure is constant.  Elevation may vary depending upon temperature and moisture content of the air.  The term ‘pressure level’ as used in this document includes pressure-based vertical coordinates such as sigma levels and Eta levels.

Reflectivity.  The intensity of the radar return from a region of space subtended by the outgoing radar signal, and represented by the scaled dB value of the corresponding picture element.

Reliability.  1) The duration or probability of failure-free performance under stated conditions (for non-redundant items) 2) The probability that an item can perform its intended function for a specified interval under stated condition (for redundant items).

Request/Reply Product (RRP).  An individual radar product transmitted to the WARP from an individual WSR-88D radar site upon explicit request from the WARP user.

Resolution.  The size, on the earth’s surface, of the area represented by a single element of an image product.  Resolution will be measured at the point of highest accuracy for the projection of the image product.

Shutdown.  A procedure which results in the controlled transition of selected subsystems of the WARP from an operational state to a non-operational state.

Skew-T/Log-P Diagram.  A thermodynamic chart with lines of constant pressure (isobars) running horizontally and lines of constant temperature (isotherms) running skewed to the vertical. There are additional lines representing lines of constant potential temperature.

Station Model Plot.  A mapped representation of observed values of the current state of the atmosphere at a given location in alphanumeric and symbolic format.  The plot may contain only a selected set of one or more observed parameters.

Streamline.  A line whose tangent at any point in a fluid is parallel to the instantaneous velocity of the fluid at that point.

Valid time period.  A time period associated with a weather product for which the weather information in the product or an alert condition is valid.

Vertical Cross-Section.  The graphical method, using isopleths (sometimes also with plotted data), which represents the current or forecast state of the atmosphere in a plane perpendicular to the earth’s surface.  A typical example is an isotach analysis for locating cores of high winds (jets).

Volume Scan.  A sequence of radar scans at several elevations through 360 degrees azimuth.  The volume scan period can be either 5, 6 or 10 minutes depending upon the scanning strategy employed by the radar.

WARP System Projection.  The Polar Stereographic Projection with true scale at 60 degrees N latitude unless otherwise stated.  The north-south center of the projection is product dependent and identified in the body of this specification.
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Notes:







1.







FBWTG function has second ITWS interface for development support.







2.







Alaskan ACF has interface for polar satellite imagery and lightning data reception.
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