Requirement #:  96-10.1�Title:	ON-LINE GPS ALMANAC — continued��PART II

� EMBED Word.Picture.6  �����Specification Statements

3.4.1.1.1.8.1	GPS 

GPS data maintained shall include GPS almanac, magnetic variation, GPS navigation files, and GPS health/configuration information.

The capability to load and update GPS almanac data shall be provided via Navstar (SLAM) or Yuma format.  Load shall be via 3.5" or 5.25" DOS formatted floppy disk (high or low density), and CD-ROM.  Range checking shall be performed for all satellite records processed from the almanac data file in Yuma format and records failing range check shall not be incorporated and shall be reported to the DBA.  Range checking shall be performed for all satellite records processed from the almanac data file in Navstar format and records failing range check shall not be incorporated and shall be reported to the DBA.  Only one (1) version of the almanac data shall exist in the TAMPS database, either the Yuma or the Navstar data, for any given GPS almanac week number.  The DBA and planner shall be provided a warning when the current GPS almanac data file exceeds its expiration date, but use of the expired data shall not be prevented.  The DBA shall be provided the capability to purge GPS almanac data but shall be prevented from removing all almanac files.

The capability to retrieve GPS Almanac data from NAVSSI and SIPRNET sites shall be provided.  Only GPS almanac data that originated from a NAVSTAR source shall be retrieved.  Processing shall attempt connection to the NAVSSI site first.  If a connection cannot be established, then processing shall attempt connection to the SIPRNET site.  The source of retrieved almanac data shall be indicated to the DBA.  The DBA shall be notified that the NAVSSI and SIPRNET sites are unavailable if a connection is not established.  If a duplicate week number currently exists in the TAMPS database for data retrieved, the DBA shall have the option to abort the load or replace the existing data.  Prior to storing retrieved almanac data, each satellite entry shall be verified by its checksum and range checking shall be performed for all fields.  If errors are found during the verification/validation process, the DBA shall be provided the option to abort the load or store data for those satellites passing verification/validation.

Automatic download of GPS almanac data at DBA specified intervals shall also be supported.  

3.4.1.9.1.8 TAMPS Mission Planning LAN



(Add after 1st paragraph of new Mission Planning LAN section in System Utilities)

TAMPS shall provide the System Administrator the capability to configure interfaces to NAVSSI and SIPRNET sites.



��Concept of Operations

Scope

The GPS Almanac is an electronic record of the orbital parameters of the satellites composing the Global Positioning System (GPS). It gives coordinates used to guide GPS receivers to the these satellites, and is used by aircraft and weapons containing the GPS system to determine their location with extreme precision. For accurate location data to be calculated by a GPS system, satellite information must be as accurate as possible, thus requiring the GPS Almanac to be current for the system.

The TAMPS is a computerized method for performing detailed mission planning for Naval aircraft and weapon systems. One portion of the TAMPS responsibilities includes the loading of data to data transfer devices (DTDs), which allows transport of mission and related data from the TAMPS to the aircraft or weapons platform. Part of the data transferred electronically via these devices is the GPS Almanac, which the TAMPS stores in its database.

In order for the TAMPS to create DTD loads that are effective for the aircraft and weapons it plans for, it must be able to supply the most current GPS Almanac data available. Since the satellites of the GPS system are constantly in motion, the notion of most current is best expressed in a matter of days, as opposed to weeks or months. Thus, the TAMPS system must be have access to the most recent GPS Almanac data on demand.

With the introduction of network capabilities to TAMPS (ref. SOR 95-47.5, Mission Planning LAN), it gains an expanded ability to retrieve electronic data from other machines in the carrier environment, as well as access to the off-board data sources provided by the SIPRNET. GPS Almanac data is kept up to date in the NAVSSI, an on-aboard electronic asset, which will be accessible by TAMPS on this network. Also, GPS Almanac data is resident at a SIPRNET site. Either location would provide a suitable source to satisfy the TAMPS need for current GPS Almanac data, provided the TAMPS user as provided an easy way to pull that data into the system.

Applicable Documents

Government Documents

Specifications

documents [optional]

Standards

documents [optional]

Other Publications

documents [optional]

Non-Government Documents

documents [optional]

Impact Analysis

Users

The addition of the capability to download GPS almanac data from network sources will impact all three general categories of TAMPS users (mission planner (MP), system administrator(SA), database administrator(DBA)), though the impact will be mostly minor for each.

Mission Planners

Planners require and expect their TAMPS to have the most recent GPS almanac data with which to create missions. If current data is not available, they must contact the database administrator and request the GPS almanac data be updated. The ability of the DBA to download the GPS almanac with a couple of menu selections, as opposed to having to physically transfer it via magnetic media, allows processing of GPS almanac database updates with greater efficiency, minimizing MP downtime waiting for the data. 

System Administrators

The system administration impact of SOR 96-10 involves the configuration of the outside interfaces to NAVSSI and the SIPRNET. It is up to the system administrator to manage the interface with these systems (determine location, configure interfaces). Outside of the carrier environment, it becomes the system administrators responsibility to set up a connection to the SIPRNET if the capability to download GPS almanac data is to be used.

Database Administrators

Since the task of keeping the database accurate and up to date falls upon the database administrator, he/she will hold the primary responsibility for downloading and update the TAMPS GPS almanac in the database. Currently, this is done via a physical transfer using magnetic media. With the implementation of SOR 96-10, the DBA will be able to perform this transfer electronically by selecting and activating the GPS almanac download function from the DBA core program (ddt_mmi). The download can either be performed manually by the DBA, or he/she can schedule the downloads to be performed at scheduled intervals. This will reduce the workload on the DBA and decrease data turn-around time.

Performance and Sizing

Performance requirements have been set in regards to the transfer and loading of the GPS Almanac data by the SLAM program office. The GPS Almanac files are small (~ 10K) and transfer time, even over a slow connection, is minimal (< 3 sec.). Parsing and verification/validation of the almanac file should also be inconsequential is regards to time.

Implementation of the GPS almanac download capability in the TAMPS core shall not have a major impact on executable size, since the reuse of many current functions (for parsing and some of the verification/validation) is planned. Depending on the complexity of the HMI added for control, the executable size increase should be less than 500K.

Operating Locations

The capability to download GPS almanac data shall be available to all TAMPS stations installed a carrier environment. Outside of the carrier environment, though, the availability of this capability depends on access to a data source.

Ashore

When in its ashore (standalone) configuration, the ability to download GPS almanac data depends on access to the SIPRNET, since no NAVSSI system will be available. If connectivity to the SIPRNET can be established, TAMPS will be able to access the SIPRNET site  

Development, Test and Evaluation Sites

In order to successfully implement and test the ability to download GPS almanac from the NAVSSI and SIPRNET sites, there is a requirement for connectivity to those sites from the NAWCWPNS Pt. Mugu TAMPS development lab. Simulation of the NAVSSI for purposes of testing GPS almanac downloading can probably be performed by lab equipment on the current development network in the labs, thus negating the need for a NAVSSI machine. Testing of the GPS almanac downloads via a Secret IP  Net (SIPRNET) site requires SIPRNET access from the lab.

Training Sites

Other Sites

Afloat

When in its afloat (carrier) configuration, the TAMPS will have two sources from which to retrieve GPS data on-line, the Navigation Sensor System Interface (NAVSSI) and the GPS Almanac site on the Secret IP Net (SIPRNET). Connection to these are established via the TAMPS Mission Planning LAN (TMPLAN) (ref. SOR 95-47.5), or possibly the JMCIS Whisper LAN if the TMPLAN is not available.

Hardware and Software Configuration

Connectivity plays a critical role in the implementation of the On-Line GPS Download SOR. Lacking a source for data, on-line GPS almanac retrieval cannot be accomplished. Therefore, a physical connection to a GPS almanac data source is required. Once this exists, the TAMPS has the necessary elements for performing download operations.

System Hardware

Downloading of the GPS Almanac requires that the TAMPS be able to access either the NAVSSI or the SIPRNET. The TMPLAN will provide such connectivity to these systems, and such connectivity may also be available via the current TAMPS whisper-LAN connection to JMCIS. 

Operating System

No operating system requirements are levied upon TAMPS by this SOR.

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

No COTS software additions, upgrades or modifications are required for this SOR.

Installation

Modifications to Cold Start may be required to identify the location (IP address) of the NAVSSI and the access route to the SIPRNET.

Description of Processing

Prior to downloading almanac files from NAVSSI or the SIPRNET GPS site, the interfaces to these must be set up. Provisions to set these up will be added in sysgen. They may also be added or modified after setup by the host table editing tools provided by the Mission Planning LAN SOR (95-47).

When downloading of the GPS almanac data is requested, the ability to access a data source is verified. First, entries for each site are verified; if either or both are not available, the user is informed of the situation. NAVSSI and SIPRNET GPS almanac sites are ìpingedî î (if they have entries) to check whether the required physical link exists and communication is possible. If neither site is successfully ìpingedî, or do not have configuration entries, the user is informed of the failure to access a data source and instructed to check the GPS almanac site configuration.

Of the two sources of GPS almanac data available to the TAMPS, the preferred source shall be the NAVSSI. If the NAVSSI is ìpingedî successfully, the TAMPS shall attempt to access the NAVSSI via ftp and retrieve the GPS file from a specified location. Should the ftp attempt fail, or if NAVSSI is inaccessible, the SIPRNET GPS site becomes the data source provided it was previously located. An anonymous ftp to the GPS site on the SIPRNET shall attempt to retrieve the GPS almanac file. Should a new set of GPS almanac data fail to be retrieved from both sites, a warning will be posted to the user and download processing shall cease. Also, if  the almanac data was retrieved from the SIPRNET site, the user is informed of this fact.

When a GPS almanac file has been successfully received from a data source, the date shall be checked against that of the GPS almanac data currently in the TAMPS database. If the GPS data has entries for a week in which almanac data is currently residing in the TAMPS database, the user will be informed of this situation, and be given the opportunity to either skip loading data for the week in contention or overwrite that weekís current almanac contents. Prior to entry into the TAMPS database, each satellite entry in the GPS almanac file is verified by its checksum, and its individual entries are validated. The almanac shall be loaded to the TAMPS database upon successful verification/validation of all of its entries. If any satellite entries are found to be in error in the almanac, the user is queried as to whether he/she would like to either abort the load or only load data for satellites whose almanac entries do not contain errors to the TAMPS database. 

In addition to requesting the GPS Almanac data manually, the DBA shall be able to schedule GPS Almanac data downloads at scheduled intervals which he/she can define. Interval definitions will be in days and at a specified (Zulu) time. When a download schedule is defined, the schedule and function required to perform the download are sent to a cron job.

For scheduled GPS almanac downloads, any error found in the GPS almanac file during processing shall cause the update of the database to be aborted. The download shall then be attempted again. After three failures, the download shall be halted, an alert is set, and an error is posted to the error log. The download can then either be attempted manually, or wait until its next scheduled interval. 

��Performance Criteria

The GPS almanac files are small (~10 K) and transfer time, even over a slow connection, is minimal ( < 3 sec.). If the transfer time exceeds 30 secs notify the user that a NAVSSI and SIPRNET connection error has occurred.  Parsing and verification/validation of the almanac file should also be inconsequential in regards to time.��System Architecture

Software Architecture

The GPS almanac download capabilities shall be implemented in the dbase CSCI of the TAMPS core. This is done in hopes of reusing much of the existing logic for parsing and performing verification/validation upon the GPS almanac. Additional verification validation algorithms incorporated into dbase by this SOR may be applied to the other TAMPS almanac importing functions, which will correct previous STRs written against TAMPS (i.e. STR-5957). No additional new libraries are anticipated, though new script files may be added. A menu bar entry will be added to the database administration window in order to access the on-line GPS almanac functions.

Hardware Architecture

The  hardware updates required by this SOR will be implemented via the mission planning LAN SOR, 95-47.5.
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