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3.4.1.1.1.2.5	DAFIF


(Add after Paragraph 6)


The DBA shall be provided the capability to enable, disable and delete DAFIF terminal procedures and terminal procedure waypoints.  The date updated shall be stored with each updated terminal procedure and terminal procedure waypoint.


3.4.1.3.3.6	Recovery/Divert Locations


The recovery/divert locations subfunction shall provide the capability to designate recovery and divert locations.  The planner shall be able to designate recovery locations from DAFIF airbase information or other system airbase data.  Planner capabilities and information provided shall be in accordance with the launch airbase designation process.


The planner shall be able to select divert locations or request the system to select divert locations for all or selected legs.  Headings and fuel requirements shall be calculated for divert locations.


The recovery/divert locations subfunction shall support the use of DAFIF terminal procedure data.  The planner shall be provided a textual list of DAFIF terminal procedures based on planner selected recovery, primary and secondary divert airbases.  Terminal procedures relevant for non-precision approach shall be listed by Transition Identifier.  The planner shall be provided the capability to select a terminal procedure for the selected recovery, primary divert and secondary divert airbases.  Hardcopy output of selected terminal procedure information shall be supported.  Selected terminal procedures shall be saved with the mission plan.








3.4.1.4.1.2	GPS Download


GPS download procedures shall provide the capability to download to the GPS  MDL in the order and format specified in the Global Positioning System Common Mission Data Loader Cartridge Format Specification, Revision E, of 11 April 1994, or the formats specified by the F-14 Functional Requirements Document for the TAMPS F-14 MPM and the Maintenance Data Processing Station, 20 February 1996.  Files include flight plan files, reversionary database, primary identifier database, data base, terminal procedure file, magnetic variation table file, magnetic variation coefficients table file, GPS Almanac file, Tactical Waypoint file, JTIDS Initialization Data, F-14A/B-Upgrade OFS/Overlay Data, F-14A/B-Upgrade Mission Plan Read/Write files, and cartridge files.  The specific files available shall depend on the Mission Planning Module that is used to execute the GPS Download function.  MPM specific files and/or file formats shall not be available outside of that MPM.  The planner shall have the capability to erase the GPS MDL and to specify the start and end addresses for the erase operation. A warning shall be provided to the planner if the DAFIF data base has exceeded its expiration date, but the planner shall not be prevented from accessing the DAFIF data base. 


3.4.1.4.1.2.1 Common Mission Data Loader (CMDL) Format Cartridges


(2nd Paragraph)


Processing shall support download of the reversionary data base file containing 0 to 200 records, with one reversionary data base index file, with labels, and with begin/end dates.  Download in either of three formats shall be supported: CDNU forma, I-5A-3A format, and I-5A-MAGR format.  The reversionary file content shall be based upon the planner selected GPS navigation file.  A warning shall be provided if any record has been deleted or any runway status has been changed to closed/unusable from the TAMPS database that refers to GPS navigation file record, but the planner shall not be prevented from downloading the file.  An error message shall be provided to the planner if the GPS navigation file contains more than 200 planner selected records, and the planner shall not be allowed to download the file.  The planner shall be able to concatenate additional GPS navigation files, but an error message shall be provided if the reversionary data base file contains more than 200 records.  The magnetic variation in each record shall be validated and corrected, if necessary, prior to download. Duplicate, airbase, NAVAID, and waypoint records shall be sorted.


Processing shall support planner option to download a file containing terminal procedures for every airbase in the selected reversionary file.  A warning shall be provided if any terminal procedure data has been disabled/deleted from the TAMPS database, and the planner shall be provided the option of selecting an alternate file.


Processing shall support download of the primary identifier data base containing the following four files: identifier indices, identifier directories, identifier data records, and identifier data base status.  The primary identifier data base file shall be based upon a planner selected GPS navigation file.  A warning shall be provided if any record has been deleted from the GPS navigation file, but the planner shall not be prevented from downloading the file.  A warning message shall be provided if the planner selected GPS navigation file contains more than 20,004 records, but the planner shall not be prevented from downloading the file.  The magnetic variation in each record shall be validated and corrected, if necessary, prior to download. Duplicate, airbase, NAVAID, and waypoint records shall be sorted.


Processing shall support planner option to download a terminal procedure file with the selected primary identifier file.  The planner shall be provided the option of downloading the default terminal procedure file containing all terminal procedures for airbases included in the selected primary identifier file, selecting a previously created terminal procedure file, or creating a terminal procedure file for a limited number of airbases.  Airbase filters for user created terminal procedure file shall include:  record type attributes, selection from the mission database (ref. 3.4.1.1.10.4), runway length, geographic definition (e. g. corridor, point, circle, rectangle), and individual selection.    Only airbases with populated terminal procedures shall be retrieved.  A warning shall be provided if any terminal procedure data has been disabled/deleted from the TAMPS database, and the planner shall be provided the option of selecting an alternate file for download with primary identifier file.


Processing shall support download of up to 12 flight plan files based upon the planner selected mission database(s).  An error message shall be provided if any record has been deleted from a TAMPS database and the planner shall be prevented from downloading the file.  An error message shall be provided if any record fails an obsolete data check and the planner shall be prevented from downloading the file.  An error message shall be provided if more than 50 records are in the file for download and the planner shall be prevented from downloading the file.


Processing shall support planner option to create and download one terminal procedure file for each flight plan downloaded.  The flight plan terminal procedure file shall include data for recovery and divert airbases.  An error message shall be provided if terminal procedure data fails validation processing and the data shall not be downloaded.�
�
Concept of Operations


Scope


SOR Number:	95-117


Title:	GPS NON-PRECISION APPROACH


The purpose of this SOR is to enhance the current TAMPS GPS capability to provide support for non-precision approaches.


The requirement is that terminal area waypoints need to be included in the following GPS planning functions:


	Creation of the GPS Primary and Reversionary  files


	Download of the GPS files to the Data Transfer Module


Support will be provided for Launch/Recovery to use GPS Terminal Area Procedures.


A View/Print capability will be implemented for GPS Terminal Area Procedures.


Applicable Documents


Government Documents


Specifications


ìGlobal Positioning System (GPS) Non-Precision Approach (NPA) Flight Planning Requirementsî, 28 June 1996 


ìPreliminary Requirements for the Incorporation of a Non-Precision Approach Capability in CDNU and Other Mission Computer Platformsî, 28 June 1996


TAMPS ORD 4.0c


CNO Letter, 30 June, 1988 - (2a)


Impact Analysis


Users


The GPS Non Precision Approach (NPA) capability will provide the mission planner with access to DMA produced and authorized terminal procedures to support mission planning of recovery and divert air base approaches.  Mission planners will select the procedure to use for the approach and to file with the flight plan.  The selected terminal procedure will be written to the Data Transfer Module (DTM) for use by the aircraft mission computer.  The terminal procedure for the flight plan, primary and reversionary file air bases will be written to the DTM.  Having the procedures on board the aircraft enables the pilot to fly a non-precision approach using GPS.


Mission Planners


Launch/Recovery


As a function of mission planning, the planner will select the recovery air base from the Launch/Recovery HMI.  With the GPS NPA capability the planner will be able to view a list of authorized terminal procedures for the selected air base.  A view/print capability will enable the planner to review the details of the procedure.  The planner will select the procedure to use for approaching the air base.  The selected procedure will be saved with the mission and is assumed to be the approach the planner will file with the flight plan.  The planner will use the same method for selecting terminal procedures for the primary and secondary divert air bases. 


Primary/Reversionary Files


The mission planner creates GPS Navigation files from the GPS Waypoints function.  The navigation files created in GPS Waypoints include selected air bases, NAVAIDS and waypoints as filtered by the planner.  The navigation files are named and saved by the planner for selection as a primary or reversionary file during GPS DTM download.  A corresponding terminal procedure file will be created for the primary and reversionary files during GPS DTM download.


User Defined Primary Terminal Procedure Files


Since the Data Transfer Modules (DTM) will not be upgraded to the high capacity version ahead of the NPA implementation, the NPA must accommodate the lower capacity DTM of 2 Megabytes.  Since the user can create a primary file of up to 10,000 air bases (over 60 Megabytes), the corresponding terminal procedure file will not fit on the DTM.  The user will have the capability to create a user defined Primary Terminal Procedure File with select air bases which he can download to the DTM instead of default Primary Terminal Procedure File which will include terminal procedures for all air bases in the primary file.  The user will be able to filter the air bases for only those air bases that have terminal procedures defined in order to optimize air base selection.


Mission Migration


The implementation for terminal procedures will involve a change in the mission planning data structures.  In order to preserve missions created prior to 6.2, the missions must be exported before installation of the 6.2 software.  The mission import software will be modified to recognize missions without the data structure change, import the mission and save it in the 6.2 structure.  Mission save, save as, delete and new functions will be upgraded to support the changes to the data structures.





Aircraft Data Preparation


View/Print


The mission planner will use the View/Print option available from the Launch/Recovery terminal procedure HMI to print a hard copy of the terminal procedure details to carry onboard the aircraft in the absence of DMA produced paper product support or for added/current details such as terminal procedure remarks.  The exact contents of this report are TBD but will contain at least the Airport identifier, procedure identifier, descent height, runway visibility and the following for each segment:  segment type, sequence number, track geometry, waypoint identifier, waypoint country code, waypoint description code, turn direction, NAVAID identifier, geographic position, magnetic course, and altitude.   This requirement does not address the upgrade of current aircrew reports to include terminal procedures.


Paper Product Support


It is assumed the planner will have access to existing paper products for graphical representation of terminal procedures.  It is a planners function to collect/copy the required paper products to carry onboard the aircraft.


Data Transfer Module (DTM) Download


The planner will load the DTM with data required by the aircraft mission computer.  The NPA capability is dependent upon the availability of the 80 Megabyte DTM since an estimate of storage required for the terminal procedure data is over 60 Megabytes. Terminal procedures will be added to the GPS DTM download HMI created during the development of TAMPS 6.1.  Downloading terminal procedures will be optional since the current DTM storage capacity is only 2 Megabytes.  





The mission planner has the capability to select which flight plans to write to the DTM.  With terminal procedures selected, terminal procedures will be written to the DTM for the air bases in the flight plans selected for download.  This will provide the aircraft mission computer with the data required to accommodate an in-flight terminal procedure change.





The mission planner has the capability to select a GPS navigation file created during GPS planning as the Primary file and one as a Reversionary file.  The planner will specify whether to load the primary and/or reversionary files to the DTM.  If the planner selects to load terminal procedures, the terminal procedures for the air bases in the primary and reversionary files will be written to respective terminal procedure files on the DTM.  The user will be able to select a user defined Primary Terminal Procedure File to download in lieu of the default file created in order to conserve space on the DTM.


System Administrators


Disabling/Enabling and deleting terminal procedure waypoints or terminal procedures will be a DBA privileged function.  This privilege will be granted and revoked by the System Administrator.


Database Administrators


DAFIF Load


The support data required for non-precision approach is the DAFIF data set provided by DMA on CD-ROM.  Of the data provided in the DAFIF data set, the following families are required for non-precision approach: Air bases, which includes terminal procedures and runways, and Waypoints, which includes terminal approach waypoints.  TAMPS release 6.1 supports the loading of DAFIF Edition 4.  This capability is dependent on the upgrade of TAMPS to support DAFIF Edition 5.  DAFIF CD-ROMS are unclassified, distributed monthly and loaded by the TAMPS DBA.


Manual Update


Manual update is provided for the DBA to make manual modifications to the DAFIF data based on message traffic or tactical intelligence.  TAMPS release 6.1 supports the manual update of air bases, runways and waypoints.  Since it is imperative that the terminal procedure waypoints be protected from intentional or unintentional corruption as a safety of flight measure they will not be editable by the DBA or any other system user. At this time, DMA does not intend to distribute message traffic on the manipulation of terminal procedure waypoints other than to disable/enable them or delete them entirely.  A special manual update HMI will be provided for the DBA to disable/enable or delete terminal procedure waypoints and/or terminal procedures in the event message traffic deems it necessary.  Disabling/Enabling and deleting terminal procedure waypoints or terminal procedures will be a DBA privileged function.


Paper Product Support


The planner will have access to existing paper products for graphical representation of terminal procedures.  It is a DBA function to order the DMA produced paper products for mission planning support.








Performance and Sizing





The Performance requirements contained in the TAMPS Test and Evaluation Master Plan (TEMP) are not impacted by this SOR.


Sizing:


Disk space usage will increase by the size of the GPS Terminal Area Procedures files which will be dowloaded to the DTD.  This increase is estimated at approximately 10 Megabytes (10,000 records X 1000 bytes/record) per user.


Database usage will increase due to loading the additional terminal approach waypoints.  This increase is estimated at 61.5 MB based on a maximum of 270,000 waypoints at 228 bytes per waypoint.


Operating Locations


The same capability for GPS terminal area load, display, download and view/print will be required at all TAMPS locations:  Afloat, Ashore, Training, Marine Corps Expeditionary, DTE/OTE sites, and Coast Guard bases.


Hardware and Software Configuration


System Hardware


No new or modified hardware needs are required.  The software will accommodate the lower capacity DTM as well as the 80 MB DTM when it becomes available. 


Operating System


No impact due to this SOR.


Commercial-Off-The-Shelf (COTS) Application Software


No impact due to this SOR.


Installation


No impacts to Cold/Arctic Start, Boot Configuration are anticipated.





Description of Processing


Launch/Recovery


Planners to textually view list of DAFIF terminal procedures based on the planner selected recovery, primary and secondary divert air bases.  Terminal procedures will be listed by Transition Identifier.


User to select a terminal procedure from the available list. The selected terminal procedure will be listed first in the flight plan terminal procedure file for the air base and it will be assumed that the pilot will file the flight plan with the selected terminal procedure.


Only the terminal procedures of type = ìGî for GPS and procedure = ì3î for IAP are relevant to non-precision approach.  Terminal procedure lists will be filtered by this criteria.


User selected terminal procedure identifiers will be saved with the mission plan for the purpose of downloading to the Data Transfer Module (DTM).  It will not effect current mission planning functions with regard to fuel calculations, course headings, etc.


View/Print


The user will be able to view and print a report detailing the selected terminal procedure.  Report to include Terminal Procedure Remark data if available.  Terminal waypoints to be ordered by the sequence number.


Mission Migration


Continues support of mission open, save, import/export to include mission structure changes.


TAMPS Backward compatibility for mission plan import/export will include the mission data added by this SOR.


Create and Format Flight Plan Terminal Procedure Files


Create one terminal procedure file for each flight plan.  


Format based on draft white paper ìPreliminary Requirements for the Incorporation of a Non-Precision Approach Capability in DTM and Other Mission Computer Platformsî, 28 June 1996


File to include data for the divert air bases and terminal procedure data for the divert and recovery air bases. 


Validate each terminal procedure before writing it to the file.  Validate each terminal procedure transition (left, right and center transition sequences) and each waypoint of the terminal procedure before download.  Each terminal procedure has 3 possible transitions: left, right and center.  One transition may be invalid without effecting the other 2.  If a terminal procedure waypoint has been disabled/deleted thus making it impossible to fly a transition sequence, do not write that transition to the file.  If the other transitions of a terminal procedure are unaffected, write them to the file.  If validation fails, the file will not be written to the DTM and the user will be presented with an error message.


Create and Format the Reversionary Terminal Procedure File


One File to hold the terminal procedures for every air base in the reversionary file. 


Validate each terminal procedure before writing it to the file.


Limit of 40 air bases.  Use first 40 air bases in the reversionary file.





Create and Format the Primary Terminal Procedure File


One File to hold the terminal procedures for every air base in the primary file as the default Primary Terminal Procedure File. 


Validate each terminal procedure before writing it to the file.


User to optionally create and select for download a terminal procedure file for the Primary file with a limited number of air bases in order to accommodate the limited capacity of the 2 Megabyte DTM.


Creation of the terminal procedure file will have the capabilities of GPS Waypoint planning including a filter to retrieve only air bases with populated terminal procedures and will not include selection of non-air base types that are currently in the GPS Waypoint planning function (e.g. NAVAIDS, waypoints, radar checkpoints, Ö).  The primary terminal procedure file will have the record identifying data fields, but all the data required for download will be retrieved at the time of download in order to assure validity.


Maximum limit of 10,000 air bases, for the 80 Megabyte DTM.  Use first 10,000 air bases in the primary file.


Downloading Terminal Procedure files to the DTM


Add Terminal Procedure Files to checklist of files to download.  If selected, load all terminal procedures, else load none.


Support download to Mil-Std 1553 MDL and SCSI MDL


Create terminal procedure files at the time of download in order to assure validity.  If terminal procedure files are created in advance, they need to be revalidated before being loaded to the DTM.


Provide the user the option to select a previously created terminal procedure file as the primary terminal procedure file.


Do not download terminal procedure files if the currently loaded DAFIF has expired. 


Warn the user if any terminal procedure or terminal procedure waypoint has been disabled/enabled or deleted since the status date on the cartridge.  If a terminal procedure or corresponding waypoint has been modified allow the user to reload the terminal procedure files.  If the user does not reload, do not allow access to the terminal procedure files previously written to the cartridge.  This FA assumes this will be handled via a modification to the table of contents entry.


Provide user warning if selected files exceed the maximum cartridge capacity and prevent the download.


Modify the cartridge verify routines to verify the data was successfully written to the cartridge.  Estimate assumes this will entail reading back the data from the cartridge and comparing it to the data files written to the cartridge.  If not successful, perform a single retry.  If not successful on retry, abort and warn the user.


Modify the status date display to not be user modifiable.


Manual Editors


Modify the waypoint manual editor to not retrieve waypoints of type = íTí for terminal procedure waypoints.


Provide a new editor for terminal procedure waypoints to allow the DBA to disable the terminal procedure waypoint, enable it or delete it.  It is assumed that this will be handled through management of the HITLIST data field.


Provide a new editor for terminal procedures to allow the DBA to disable a terminal procedure, enable it or delete it. It is assumed that this will be handled through management of the HITLIST data field.


Retain the date last changed of the last modification of a terminal procedure or terminal procedure waypoint.  This will be used in warning users of possible modifications to the terminal procedures when reloading the DTM.





�
�
Performance Criteria





Manual Update - Less than one minute to update database from time of user apply


Launch/Recovery - Calculations and display of terminal approach in one minute or less from time of user apply.


Primary/Reversionary Files - 5 minutes or less for creation and download of the file.  This increases the TEMP requirement to download to a Data Transfer Device from 10 minutes or less to 15 minutes or less.


User Defined Primary Terminal Procedures File - 5 minutes or less for creation and download of the file.  This increases the TEMP requirement to download to a Data Transfer Device from 10 minutes or less to 15 minutes or less.


View/Print - 5 minutes to print a B/W representation of a single terminal procedure.�
�
System Architecture


Software Architecture


No change to Figure 3.2.1-1 of the TAMPS 6.1 System Specification is required by this SOR.


Hardware Architecture


No change to the hardware configurations identified in Appendix B of the TAMPS 6.1 System Specification are required by this SOR.  System disk capacity on the order of 10 Megabytes per user and an additional 61.5 MB of database capacity is required due to this SOR.�
�
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