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Chapter 1

Introduction to the

Geodetic Base Station Software (GBSS)

1.0  OVERVIEW TC “1.0  OVERVIEW" \l 1 
Ashtech’s Geodetic Base Station Software (GBSS) is a PC-based program that has been specifically designed for continuous logging of high-quality GPS data.  The GBSS software provides the user with sophisticated file creation, file management and file distribution.  The software has also been designed to automatically control arrays of remotely located GPS receivers.  In addition, all copies of GBSS software come with a Post-Session Command feature.  The Post-Session Command feature allows powerful system integration tools to be deployed and extends tremendous flexibility to the base station operator.  The result is an advanced and automated continuous reference station system capable of creating multiple files simultaneously (even compressed files) and automatically distributing them anywhere in the world.

GBSS will operate on a Windows 95 or Windows NT platform.  However, the Windows NT Workstation and Windows NT Server are strongly recommended over Windows 95.  Windows NT Server (Version 4.0 or higher) is recommended for users desiring to make their data available via FTP or via Web pages.  GBSS is 32-bit in nature and takes full advantage of NT’s preemptive multi-tasking and multi-threading capabilities.  These features provide the user with a stable and secure base station platform that requires minimal maintenance.

GBSS currently supports the following Ashtech GPS receivers:

· All Z-12 receivers

· All Z Surveyor receivers

· All Z-FX receivers

· All Super C/A receivers

· The G12 receiver

· The GG-24 single-frequency GPS/GLONASS receiver

· The Z-18 dual-frequency GPS/GLONASS receiver.

GBSS allows the user to simultaneously create a wide variety of different file types.  Each of the file types are easily activated and deactivated through the GBSS point-and-click interface.  Data files can be automatically stored in any one of four user-selectable directory structures.  GBSS supports creation of the following different file types:

· Dual-frequency Ashtech format (GPS)

· Single-frequency Ashtech format (GPS)

· Dual-frequency RINEX format (GPS)

· Single-frequency RINEX format (GPS)

· Dual-Frequency Ashtech format (GPS/GLONASS)

· Single-frequency Ashtech format (GPS/GLONASS)

· Ionospheric model file

· Trap file (described later)

· NMEA file

· Diagnostic log file

· Compressed files

Please note that all of the files supported by a particular receiver can be created simultaneously by GBSS.  For instance, the GBSS software allows the user to simultaneously log dual and single-frequency Ashtech GPS data and dual and single-frequency RINEX files while connected to only 1 dual-frequency receiver.  GBSS accomplishes this by automatically splitting the dual-frequency data stream into dual and single frequency components, and then storing each component in separate files (which could then be stored in different directories).
All of the above files can be automatically compressed by GBSS.  This feature facilitates archiving of data and automated FTP transfers where file size is important.

In addition, GBSS can be configured to automatically create different epoch intervals for the same time period.  For example, a 1 hour dual-frequency RINEX file could be created at a 1 second interval, a 20 second interval and a 30 second interval with no interpolation of data points.  This feature allows the base station operator to post data from the same time period at varying epoch intervals.

The Post-Session Command feature allows one to create even more file types than those listed above.  Any third party command-line driven program can be called by GBSS.  This feature allows you to call such a program to automatically do work on one of the above file formats.   This results in entirely new data formats not directly supported by GBSS.

Many file management tools have been built into GBSS and these tools provide the user with sophisticated control over the collected data.  GBSS comes with four user-selectable directory structures.  For example, dual-frequency RINEX data can be stored in the Primary directory structure and single frequency RINEX data can be stored in the Secondary structure.  These file management tools thus allow the GBSS operator to provide different users with different file types.

GBSS allows the user to set the file duration (file length) to a value between 1 hour and 84 hours.  Each copy of GBSS also comes with a user-selectable automatic file deletion feature.  This feature automatically deletes any file older then the user-specified age.  For example, if the File Deletion Age is set to 30 days, any file created by GBSS older then 30 days will automatically be deleted.  

GBSS also allows one to effectively manage any incoming NMEA messages.  These incoming NMEA messages are automatically culled into their own NMEA files.  This feature is especially useful when interfacing GBSS with tiltmeters, meteorological stations, digital seismometers or any other digital instrument outputting industry standard NMEA messages.


GBSS provides an extensive Session Logging/Programming capability.  Through this feature, users can configure GBSS to record data only during specified time periods.  These “logging sessions” can be both recurring and nonrecurring.  The recurring logging sessions repeat on a daily or weekly basis.  For example, GBSS can be configured to record data only on Mondays, Wednesdays, and Fridays between the hours of 9:00 AM and 5:00 PM.  The nonrecurring logging sessions, which occur once, are defined by a start time (i.e., year, month, day, hour, minute) and a duration.  For example, GBSS can be configured to start recording data on November 12, 1999 at 03:00 and continue to log for 10 days.

An automatic sub-directory creation feature can be enabled for each of these directory structures.  Data are automatically stored in daily sub-directories eliminating the confusion of storing all data in a single directory.  Furthermore, the Post-Session Command feature provides virtually unlimited file management tools by allowing the user to tailor the software for individual applications.

The Post-Session Command feature allows command-line driven programs to be launched in accordance with the file duration setting.  One example of the Post-Session Command feature is automated file distribution.  Magellan has worked with Ipswitch, Inc. to develop an automated data distribution system.  GBSS can be programmed by the operator to open up an FTP connection at the end of each session and “push” the data to any remote FTP site in the world.  Consider the example where GBSS is configured to create 1-hour files and has FTP Post-Session Commands enabled.  At the end of the 1-hour file session GBSS will launch the FTP Post-Session Command and automatically distribute the data to remote FTP servers.  Any of the files created by GBSS can thus be automatically pushed around the world to remote users.  This feature provides the ultimate in data management and distribution over the Internet.

In addition, any of the four user-selected directory structures on the local PC running GBSS can be replicated on remote FTP sites.  GBSS can be programmed by the operator to automatically open an FTP connection to a remote FTP site and then automatically create the same directory structures that are currently present in GBSS.  This process occurs in accordance with the file duration interval.  For example, if the file interval is set to 1 hour, GBSS will open the FTP connection every hour and create the GBSS directory structures on the remote FTP site.  Once these directory structures are created, GBSS can then push any of its files to these directories on the remote computer.  The end result is that it appears that the remote FTP site is directly connected to a GPS station, even though it is not.

Data files created by GBSS can also be made passively available to other users via Windows NT Server.  GBSS has been specifically designed to work in concert with the FTP and Web page utilities that come standard with NT Server.  Windows NT allows the user to provide the right subset of GPS data to the right group of users.  For example, the system administrator may wish to grant access to the single frequency data, but restrict access to the dual-frequency data.  This is accomplished by setting up different access levels for different users.  For example, dual-frequency RINEX data can be placed in the Primary directory structure and single-frequency RINEX data can be placed in the Secondary directory structure.  Windows NT Server then allows you to define different permissions to these different directory structures.  For example, the single-frequency data could be made available via anonymous FTP, whereas the dual-frequency could be made available via restricted logon.  Users can then access this data through an FTP connection, or through a Web page interface.  Because of the multi-tasking and multi-threading nature of Windows NT Server (Version 4.0), multiple users may access the data simultaneously.  Windows NT Server can be easily setup with the NTFS file structure for added security.

GBSS can be configured to work with a BBS system.  There are many off-the-shelf packages that provide a means to call in via telephone line and download data.

It must be emphasized that GBSS does not, by itself, contain all of the tools necessary for automated Internet and BBS operation.  Rather, it has been designed to work in concert with such packages.  For example, in order to employ the automated FTP distribution, you must first purchase the program FTP95PRO from Ipswitch, Inc.  Ipswitch, Inc. can be reached at the following Internet address:

http://www.ipswitch.com/
GBSS also has a real-time external program interfacing capability.  This feature provides applications external to GBSS with the ability to obtain the real-time data collected by GBSS.  In fact, currently available are two specialized program modules available from Magellan that exploit this interface: 1) the GBSS Meteorological module and 2) the GBSS Tit module.  The GBSS Meteorological module is used when connecting a ParaoScientific MET3 station.  The Meteorological Option permits the automatic collection, conversion and archival (even RINEX Met. Files) of meteorological data.  The Tilt Module integrates a tilt meter supplied by Applied Geomechanics, Inc.  With this module, one can monitor and record the tilt information output by the tilt meter attached to the GPS receiver.

1.1  Minimum System Requirements  TC “1.1  Minimum System Requirements” \l 1 

GBSS requires the target platform to be a Windows 95 or Windows NT based computer.  While GBSS requires less than 5 megabytes of memory to run, Windows 95 and NT impose higher minimums.  It is recommended, for performance reasons, that your computer have no less than 16 megabytes of RAM memory for Windows 95 and no less than 24 megabytes of RAM memory for Windows NT.  Magellan strongly recommends a Windows NT platform.

Your disk space requirements will vary depending upon upon your unique configuration of GBSS.  GBSS actually requires less than 10 Megabytes of disk space to store the program and its ancillary files but it is recommended that your available disk space be much larger to accommodate your data storage needs.  Because GBSS can create so many files simultaneously, Magellan recommends installing a large hard drive for users who need to create multiple files.


To optimize the performance of GBSS, please give special consideration to the PC you choose to run the software.  It is important to choose a leading brand system to avoid cheap components such as serial cards often found in off name brands.  Although GBSS will run on most all Intel processors (486 and up), it’s performance will be maximized on a well built Pentium system specifically designed for NT.

1.2 Special Requirements  TC “1.2 Special Requirements” \l 1 
If you desire to use the file compression capabilities of GBSS, you will need to have a valid copy of PKZIP 2.04g installed on your computer.  Additionally, your PATH must be configured to provide programs access to the PKZIP programs.  PKZIP is an off-the-shelf package and is not provided as part of GBSS.

If you will be using the Auto-Startup feature of GBSS (see Sections 3.2) and are installing GBSS on a Windows NT platform, you will need to bypass the Windows NT logon screen.  For this you will need to get, install, and configure a copy of Tweak UI.  Tweak UI, which is part of the Microsoft Power Toys collection, is available from Microsoft’s WEB page at:

http://www.microsoft.com/ntworkstation/downloads/PowerToys/Networking/NTTweakUI.asp
Download and installation instructions are provided on that page.  Tweak UI is not included with GBSS because Microsoft specifically disallows the distribution of that software by a third party.

If you desire to use the automated FTP push feature of GBSS, it is necessary to purchase WS_FTP Professional (Version 6.6) from Ipswitch, Inc.  WS_FTP Pro is not distributed with GBSS because Magellan does not own it.  WS_FTP Pro can be purchased from Ipswitch, Inc. at the following Internet address:

http://www.ipswitch.com/
During installation it is highly recommended that you not install WS_FTP Pro into a directory that has spaces in directory names (such as the default directory “\Program Files\WS_FTP\”).  This is because Windows NT and Windows 95 have difficulty interpreting some command line calls containing spaces in path names.  Note:  the location of FTP95PRO must be in the “PATH” of your system.

1.3  Demo Versions of GBSS  TC “1.3  Demo Versions of GBSS” \l 1 
There are two basic configurations of GBSS: fully operational and demonstration versions.  This document applies to both configurations.  Demonstration versions, which are freely distributed over the Internet or provided on diskette, have a greatly reduced capability when compared with a fully operational version.  Demonstration versions will only allow a 30-second epoch interval, log a maximum of 100 epochs, and will not perform file compression.  Most importantly, demonstration versions do not allow Post- Session Commands to be executed nor is the passive mode permitted (see Section 3.1.2.1).  To learn more about the Post-Session Command feature, please contact Magellan for more details.  Please note that the installation instructions documented herein apply to both configurations.  

One can obtain a Demonstration version from the Ashtech web page at the following address:

http://www.ashtech.com/
Chapter 2

Installation Instructions

2.0  INSTALLATION OVERVIEW TC “2.0  INSTALLATION OVERVIEW" \l 1 

For most users of GBSS the installation is very straightforward.  The installation diskettes use an industry recognized installer program.  If for any reason you decide to remove GBSS (such as to install an upgrade to GBSS), it can be removed (and all of its support components) using normal Windows 95 or Windows NT software uninstall mechanisms.  Please see the end of this section for details on uninstalling GBSS.


Please note that when installing GBSS on a Windows NT machine, it is necessary to install GBSS under an account that has full administrative privileges (such as the Administrator account).  If you attempt to install GBSS under an account that does not have full administrative rights, GBSS will not install and run properly.  This is because the GBSS installer needs to add device drivers for its sentinel key.


During the installation of GBSS the following major components will be installed:

· GBSS Program files

· Sentinel Drivers

· GBSS Sound Files

· Stand-alone RINEX converter

· Stand-alone FTP program (creates directories on remote computers)

· Stand-alone GPS/GLONASS ( GPS conversion program

The program files include the executable program, its configuration file, and a simulation test file.  The sentinel drivers are required to allow GBSS to communicate with its sentinel key (without these drivers, GBSS may not run).  This sentinel key comes standard with your copy of Geodetic Base Station.  The sentinel key allows GBSS and its support utilities to run on a single workstation.  Please note that multiple copies of GBSS can be run on a single workstation without need of additional keys. 

The GBSS sound files are a set of WAV files that GBSS can be configured to play when certain events occur (see Section 3.1.6.3).  The user selects which sound files to play during the configuration of GBSS.

The stand-alone support utilities are all 32-bit in nature and are command line driven.  These support programs provide powerful system integration tools to the base station operator and facilitate many specialized applications.  The stand-alone RINEX converter can be used as a command line driven program or as a standard Windows menu program.  For example, the RINEX program can be called from the GBSS Post-Session Command feature for special RINEX applications not supported by the built-in RINEX converter in GBSS.  Alternately, the RINEX converter can be used to manually ‘RINEX’ data through a simple Windows interface.

The stand-alone FTP program is used when it is necessary to automatically create any of the four GBSS directory structures on a remote FTP server, or really any directory structure on a remote FTP server.  This FTP program is called ASHFTPMD.EXE and was developed to work in tandem with WS_FTP Pro (not supplied with GBSS).  ASHFTPMD.EXE is called from the Post-Session Command feature and can automatically create the four GBSS directory structures on any remote FTP computers.  Furthermore, ASHFTPMD.EXE can be used to automatically create many different directory structures.  For example, ASHFTPMD.EXE could be used to automatically create a directory structure on the remote computer based upon site name, year and month, rather than year and month alone.  ASHFTPMD.EXE supports these specialized applications.  For additional information, please see Appendix C at the end of this manual.  

The stand-alone GPS/GLONASS ( GPS program allows you to take GPS/GLONASS data files and convert them to GPS only data files.  This program is called GNSS2GPS.EXE and is command-line driven.  There is no graphical Windows user interface for GNSS2GPS.EXE.  Appendix D provides detailed documentation on this program.

2.1  The Installation Process TC “2.1  The Installation Process” \l 1 

To install GBSS onto your computer, insert the GBSS installation diskette labeled “GBSS Install Disk 1” into the A (or B) drive of your computer.  Press the “Start” button and select “Run”.  Use the “Browse” command to locate and run the “Setup” program on the diskette located in the A (or B) drive of the computer.


The install program guides you through the installation of the GBSS software.  At each step you will be given an opportunity to accept default options or tailor these to your individual needs.  You will be required to enter your 8-character serial number.  This serial number is located on each of the GBSS installation diskettes.  The GBSS serial number is the first eight characters located on your installation diskettes.  For example, your diskette may be labeled as follows:

KF004561-GBSS00-041698

For this example the GBSS serial number is KF004561.  Please note that without the proper serial number you will not be allowed to continue the GBSS installation.  

Upon completing the installation of the GBSS program and data files, you will be asked two questions:

1) Whether or not you want a GBSS entry in the Windows Start Program menu.

2) Whether or not you want a shortcut to GBSS added to your Windows desktop.

3) Whether or not you want GBSS to be automatically started with each start of Windows.

Answering no to any of these questions does not prohibit you from later manually activating or deactivating the features.  Likewise, answering yes to any of these questions will not prohibit you from manually deactivating the features.  Manually activating and deactivating these features can be accomplished through standard Windows configuration parameters (such as creating shortcuts).  

If you decide to add GBSS to the Windows Start Program menu, then you will be able to quickly launch GBSS using the Windows “Start” button.

If you decide to add a shortcut to GBSS to your Windows desktop, then you will be able to quickly launch GBSS by double-clicking the its icon on you Windows desktop.

If you choose for GBSS to be automatically started with Windows, then each and every time you start Windows GBSS will be launched and will attempt to automatically connect to a GPS receiver.  Please note that this feature should only be enabled for users who wish GBSS to connect without human intervention (such as permanent reference station sites).  Unless you have some alternative power supply, your computer will shut down whenever there is a power failure.  When the Auto-Connect feature is enabled, your computer will automatically start Windows, which in turn will then automatically start GBSS, which will re-connect to the GPS receiver.  This feature provides the base station operator with the assurance that the continuous reference station will weather power failures and will automatically re-start after the power failure.

Please note that there are some special installation instructions described in Sections 2.5 and 2.6 for various configurations of GBSS.  Although you may not need to use these special instructions, it is strongly advised that you familiarize yourself with them before completing the GBSS installation process.

Finally, after installing GBSS and before collecting data operationally, it is suggested that you collect some sample GPS data for about 5 minutes and then terminate GBSS through its normal termination methods described later in this manual.  The reason is simply that GBSS collects information about your computer and receiver to which GBSS is connected and then stores that information in its configuration files.  This information is primarily used in the naming of output files.  If you do not follow the procedure you could have some incorrectly named files.

2.2  GBSS Support Utilities  TC “2.2  GBSS Support Utilities” \l 1 
GBSS comes standard with three stand-alone utility programs.  These programs are installed into a “utils” sub-directory of the GBSS installation directory.  In order for these programs to function properly, the location of the “utils” directory must be made known to the Windows operating system.  This can be accomplished by adding a statement to the “Path” indicating the location of the “utils” directory.  Please contact your system administrator or MIS department for complete instructions on how to make these utilities available for your use.  These support utilities are documented in the Appendices of this manual.  Further installation instructions on these utilities can be found in those sections.

2.3  External Modules  TC “2.3  External Modules” \l 1 
GBSS also has a real-time external program interfacing capability.  This feature provides applications external to GBSS with the ability to obtain the real-time data collected by GBSS.  There are two such programs currently available from Magellan Corporation: 1) the GBSS Meteorological module and 2) the GBSS Tit module.  The GBSS Meteorological module is used when connecting a ParaoScientific MET3 station.  The Meteorological module permits the automatic collection, conversion and archival of meteorological data, including the creation of RINEX meteorological files.  The Tilt Module integrates a tilt meter supplied by Applied Geomechanics, Inc.  With this module, one can monitor and record the tilt information output by a tilt meter attached to the GPS receiver.

To install any of these modules, first complete the installation of GBSS and then follow the installation instructions supplied with that external module.  Section 3.1.9 provides some information about configuring GBSS for external modules.  The information in that section is generic for all external programs using the real-time interface of GBSS.  For specifics on each module supplied by Magellan, please consult the documentation for that module.

2.4  Installing the Sentinel Key  TC “2.4  Installing the Sentinel Key” \l 1 
Before actually running GBSS, you will need to install the software sentinel key.  Please note that GBSS will not run without this sentinel key.  Also note that you cannot start GBSS with the key and then later remove the key while GBSS is running.  The software sentinel key is installed by attaching the end of the sentinel key labeled (COMPUTER( to a parallel printer port of your computer.  Please tighten the screws of the sentinel key to securely connect the key to your computer.  If a printer is connected to your computer, attach that cable to the sentinel.  If the sentinel cannot be installed because of an obstruction behind the computer, you can place the sentinel key later in the parallel sequence (for example, you could attach the sentinel key to a DB-25 male to DB-25 female cable which is connected to your computer’s parallel port).  To ensure a good connection between the computer, the sentinel key and other parallel devices, use only IEEE standard parallel printer cables. 

The sentinel key allows GBSS and its support utilities to run on a single workstation.  Multiple copies of GBSS can be run on a single workstation without need of additional keys.

2.5  Windows 95 Specific Installation Instructions  TC “2.5  Windows 95 Specific Installation Instructions” \l 1 

The only special installation that you must perform under Windows 95 depends upon whether or not you will be using the compression capability (i.e., PKZIP).  This section assumes that PKZIP has already been installed onto your computer and that your “PATH” is set appropriately (Again, PKZIP is NOT installed as part of, and does not come with, GBSS).


When GBSS compresses files, it uses PKZIP 2.04g, which is an MS-DOS program.  Because of this, when GBSS calls PKZIP, an MS-DOS prompt window is created (it is opened as a minimized window: i.e., the only sign of the MS-DOS window is an icon on the task bar).  By default, Windows 95 does not close this window when PKZIP terminates.  To solve this problem, you will need to run GBSS and wait until it compresses files for the first time.  Once the task bar icon for that window is created, simply follow these steps:

1) Click on the icon and the window will become maximized.

2) Put your cursor into the title bar of the window (i.e., the top of the window, which is normally blue) and press the Right (not left) button on your mouse.  This will cause a pop-up menu to appear.  

3) Select the “Properties…” option on the pop-up menu.  This will cause a new window to appear.

4) In the newly created window, select the “Program” Tab.

5) At the bottom of the program tab is a checkbox labeled “Close on Exit”, set it to checked and press the OK button.

GBSS compresses files based upon your selected compression options (see Sections 3.1.4.4 to 3.1.4.7) and the “File Duration” (see Sections 3.1.4.9).  You will need to wait for the “File Duration” to expire before GBSS actually compresses files.  For configuration testing purposes, you can initially speed-up this process up by setting the “File Duration” parameter to 0.1 (thereby setting the “File Duration” to 6 minutes).  After following the above steps, make sure that you set the duration either equal to –1 or greater than or equal to 1.  Please note that values of the “File Duration” between 0 and 1 are experimental and for troubleshooting purposes and SHOULD NOT BE USED FOR NORMAL OPERATIONS.

2.6  Windows NT Specific Installation Instructions  TC “2.6  Windows NT Specific Installation Instructions” \l 1 

These special NT installation instructions should only be followed if you want GBSS to automatically start with each start of Windows.  Section 2.1 explains that a fundamental decision needs to be made regarding whether GBSS is configured to automatically start with Windows or not.  If the decision to automatically start GBSS is made, then a special installation procedure must be accomplished because of the following:

1) When Windows NT is started, you are normally required to follow a logon process where you must type your account name and password.

2) Windows NT has a built-in plug-and-play feature that may incorrectly detect your GPS receiver as a serial mouse.

3) Windows NT may not completely initialize hardware and device drivers before GBSS is started.

If it is not clear why item 1 is important, remember that you may not be present when your computer is re-started (for example, because of a momentary power failure). To overcome the Windows NT login requirement you can use a software package available from Microsoft called Tweak UI.  Tweak UI, which is part of the Power Toys collection, can be configured to automatically logon to your computer under a specific account, thereby allowing programs in the Start-Up folder to start when Windows is started.  The Power Toys collection is available from Microsoft’s WEB page at the following address:

http://www.microsoft.com/ntworkstation/downloads/PowerToys/Networking/NTTweakUI.asp
Download and installation instructions are provided on that page.  Tweak UI is not automatically installed with GBSS because Microsoft specifically disallows the distribution of that software by a third party.


Item number 2 is important because the RS-232 lines are set ‘high’ by a powered Ashtech receiver and can be misinterpreted by Windows NT when Windows is started.  That is, each time Windows NT is started, its plug-and-play feature looks for any new peripheral devices that may have been recently connected.  This feature may inadvertently determine that the GPS receiver connected to a communication port is a serial mouse device.  To prevent this, you must modify your BOOT.INI file as described in the following steps.

1)
Make a backup copy of the BOOT.INI file.

2)
Determine the existing hidden, system, and read-only attributes from the BOOT.INI file (i.e., write them down somewhere).

3)
Remove the hidden, system, and read-only attributes from the BOOT.INI file.

4)
Using a text editor (such as Notepad.exe) open the BOOT.INI file.

5)
Add the “/NoSerialMice” option to the end of each entry in the “[operating systems]” section of BOOT.INI. See the example below for more information.

6)
Save BOOT.INI and exit Notepad.

7)
Restore the hidden, system, and read-only attributes to the BOOT.INI file determined under step 2.

The following example shows modifications made to a BOOT.INI to prevent the detection of serial mouse devices:

[image: image1.wmf]
Complete documentation on preventing the detection of the serial mouse can be found on Microsoft’s home page at http://www.microsoft.com/ under Article ID Q131976.  As per that article, the syntax of the “NoSerialMice” is as follows:

/NoSerialMice
Disables the detection of serial mice on all COMM ports.

/NoSerialMice:COMn
Disables the detection of serial mice on COMM port n, where n is the number of the port.

/NoSerialMice:COMx,y,z
Disables the detection of serial mice on COMM ports x, y and z.


The final item in the list of special Windows NT installation instructions has to do with Windows NT’s multi-tasking environment, Windows NT drivers and the Auto-Connect feature of GBSS.  Specifically, the Rainbow sentinel drivers, which are installed as part of the automatic installation, are started and initialized by Windows each time NT is started.  When GBSS is automatically started by Windows NT, it first attempts to connect with its software sentinel and assumes that the sentinel driver is fully initialized.  However, because of the multi-tasking nature of Windows NT, those drivers may not initialize before GBSS actually tries to interface with them.  In other words, in some instances GBSS will attempt to communicate with the sentinel drivers before Windows has a chance to full initialize those drivers.  To prevent this race condition, the command-line call to GBSS in the Start-Up folder can specify a delay that GBSS will exercise before attempting to communicate with the sentinel device.  Most Windows NT users will not need to change the automatic Start-Up.  However, if you experience sentinel related errors when GBSS automatically starts, you may need to increase the automatic startup delay.  Section 3.2 provides complete details on setting this delay.

2.7  Uninstalling GBSS  TC “2.7  Uninstalling GBSS” \l 1 
GBSS and all of its components can be uninstalled via the “Add/Remove Programs” feature of the “Control Panel” in Windows.  Please note that GBSS must be removed prior to installing a new version.  The Install Shield program that installs GBSS does not detect and remove old versions.

Chapter 3

Configuring the

Geodetic Base Station Software

3.0  CONFIGURATION OVERVIEW TC “3.0  CONFIGURATION OVERVIEW" \l 1 

 Before actually running GBSS, you will need to install the software sentinel key.  Please note that GBSS will not run without this sentinel key.  Also note that you cannot start GBSS with the key and then later remove the key while GBSS is running.  The software sentinel key is installed by attaching the end of the sentinel key labeled (COMPUTER( to a parallel printer port of your computer.  Please tighten the screws of the sentinel key to connect the key securely to your computer.   If a printer is connected to your computer, attach that cable to the sentinel.  If the sentinel cannot be installed because of an obstruction behind the computer, you can place the sentinel key later in the parallel sequence (for example, you could attach the sentinel key to a DB-25 male to DB-25 female cable which is connected to your computer’s parallel port).  To ensure a good connection between the computer, the sentinel key and other parallel devices, use only IEEE standard parallel printer cables. 

The sentinel key allows GBSS and its support utilities to run on a single workstation.  Multiple copies of GBSS can be run on a single workstation without need of additional keys.

Prior to connecting to the GPS receiver, GBSS needs to be configured to suit your data collections needs.  Please note that this configuration process is extremely important, as the GBSS factory defaults will more than likely not meet your needs. 

The GBSS configuration information is stored in two files, GBSS.INI and GBSS.SES, which are located in the directory in which the GBSS EXE program resides.  GBSS.INI contains most of the GBSS configuration information.  GBSS.SES contains the residual configuration data and is specific to the Logging Sessions feature (described in Section 3.1.5).  GBSS automatically updates the contents of these files as the operator makes changes using the “configuration” menus of GBSS.  Changes in the configuration of GBSS are written to its configuration files (GBSS.INI and GBSS.SES) so that the configuration may be recalled at the start of the next run of the program.  In this way, once the desired configuration is set, the operator no longer needs to change it -- unless, or course, it needs to be altered to support a new configuration.  The majority of these parameters are set using the "Configuration" sub-menus.  Details of the contents of the Configuration sub-menus follow.

Since GBSS.INI and GBSS.SES are ASCII text files, the configuration can also be modified with any text file editor.  However, you are strongly discouraged from making configuration changes using this is approach.  In fact, after you get GBSS configured to meet your needs, a prudent computer procedure would be to make a backup copy of the configuration files.

3.1  Configuration Menus TC “3.1  Configuration Menus” \l 1 
Most GBSS parameters are set through the main menu "Configuration" option.  The “Configuration” drop-down menu is divided into 9 different selections.  These 9 selections become available when “Configuration” is selected (a drop-down menu appears).
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The following Sub-Sections describe each of the 9 configuration windows.


GBSS has been designed such that the software is configured before connecting to a receiver.  It is important to note that GBSS also needs to be configured before using the receiver simulation capability (see Sections 4.6 and 4.7).  Once GBSS is connected to a GPS receiver, the GBSS “Configuration” screens are not editable.  GBSS must be disconnected from the GPS receiver before the “Configuration” screens become accessible again.  

One can, however, change the configuration of the receiver while GBSS is connected to that receiver.  Special features have been built into GBSS to change the GPS receiver’s parameters while GBSS is still connected to the GPS receiver.  The receiver’s parameters can be changed by sending commands through the terminal window, or by uploading a script file.  These features are covered in Sections 4.4 and 4.5, respectively.

3.1.1  Communications (Communication Settings) TC “3.1.1  Communications (Communication Settings)” \l 2 
The Comms Configuration window allows the operator to set the following communication parameters:

1)
The PC communication port (labeled "Port”),

2)
The PC communication speed (labeled "Speed”), and

3)
Expected RS-232 status lines.
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3.1.1.1  Configuration | Comms / Port  TC “3.1.1.1  Configuration | Comms / Port” \l 3 
The port selection allows the operator to specify the communications port of the computer used to communicate with the Ashtech receiver.  The permissible values are "COM1", "COM2", "COM3"… through “COM16".
3.1.1.2  Configuration | Comms / Speed  TC “3.1.1.1  Configuration | Comms / Speed” \l 3 
The speed selection allows the specification of the communications speed of the communications port of the computer used to communicate with the Ashtech receiver.  The permissible values are 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 and 115200.  When GBSS is in Active Mode (see Section 3.1.2.1), it will command the receiver to the baud rate you select here. 

3.1.1.3  Configuration | Comms / Use CTS/RTS Hardware Handshaking  TC “3.1.1.3  Configuration | Comms / Use CTS/RTS Hardware Handshaking” \l 3 
The CTS/RTS Hardware Handshaking checkbox allows you to specify whether or not the normal CTS/RTS hardware flow control handshaking is enabled.  In most configurations, this checkbox should be checked.  Those who uncheck this checkbox should have clear rationale as to why they should eliminate the CTS/RTS hardware handshaking.  For example, there are certain Ashtech receivers that do not employ the CTS/RTS hardware handshaking.  In these cases, GBSS needs to be made aware of the difference.

3.1.1.4  Configuration | Comms / Use DTR/DSR Hardware Handshaking  TC “3.1.1.4  Configuration | Comms / Use DTR/DSR Hardware Handshaking” \l 3 
The DTR/DSR Hardware Handshaking checkbox allows you to specify whether or not the normal DTR/DSR hardware flow control handshaking is enabled.  In most configurations, this checkbox should be checked.  Those who uncheck this checkbox should have clear rationale as to why they should eliminate the DTR/DSR hardware handshaking.  For example, there are certain radio modems that do not implement the DTR/DSR hardware handshaking.  In these cases, GBSS will not communicate with the connected receiver unless the DTR/DSR handshaking is disabled.

3.1.2  GPS Receiver (Receiver Settings)  TC “3.1.2  GPS Receiver (Receiver Settings)” \l 2 
The Receiver Configuration window allows the operator to do the following:

1) Place GBSS is in Active or Passive mode;

2) Command the receiver’s recording interval and elevation mask;

3) Command the receiver to disable storage of data to the receivers internal memory;

4) Upload the site data to the receiver;

5) Upload a script file to the receiver at connection time; 

6) Enter information about the GPS receiver if GBSS is placed in Passive mode.
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3.1.2.1  Configuration | Receiver / Active or Passive Mode  TC “3.1.2.1  Configuration | Receiver / Active or Passive Mode” \l 3 
Checking the “Allow Commands to Receiver” checkbox places GBSS in the ACTIVE mode and allows the software to send commands to the receiver.  These commands include the following:

· Query of receiver type

· Setting receiver’s communication speed

· Enabling and disabling real-time outputs

· Setting receiver’s elevation mask angle

· Setting receiver’s recording interval

· Enabling requests for latest satellite navigation messages

· Enabling requests for ION messages

· Disabling receiver’s internal (RAM) storage of epoch data

· Uploading site data to the GPS receiver

· Uploading commands placed in the upload file

The factory default for this setting is the ACTIVE mode, which Magellan recommends for most users.

When the check is removed from the check box (thereby placing the program into the PASSIVE mode), no commands can be issued to the receiver.  If GBSS is placed in PASSIVE mode, the receiver must be configured independently of GBSS to the desired communication speed and configured to transmit the binary MBEN, PBEN, and SNAV messages.  In brief, one must have a priori knowledge of the receiver settings (e.g., baud rate) and then enter or select the corresponding values within GBSS.  For instructions on configuring the receiver manually, please consult the appropriate receiver manual.

When in Passive mode, you must set the communication speed of GBSS under Configuration | Comms / Speed.  Additionally, GBSS must be configured to identify the receiver type and receiver software version numbers (see Section 3.1.2.6).  Failure to properly identify receiver type and software version numbers could result in unusable output data files. 


Section 3.1.2 shows GBSS configured for Active Mode.  The following example shows GBSS in Passive Mode and connected to a Z-FX GPS receiver.
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3.1.2.2  Configuration | Receiver / Epoch Interval and Elevation Mask  TC “3.1.2.2  Configuration | Receiver / Epoch Interval and Elevation Mask” \l 3 

The “Command recording interval and elevation mask” checkbox is available and has meaning when GBSS is in its Active Mode (see Section 3.1.2.1).  Placing a check into this box instructs GBSS to set the receiver’s recording interval (or epoch interval) and elevation mask to the values displayed in the “Recording Interval” and “Elevation Mask” edit fields.  These commands will be sent to the receiver each time GBSS is connected to the receiver (see Sections 4.1, 3.2, 4.6 and 4.7).


The “Recording Interval” and “Elevation Mask” edit fields are editable and have meaning when the “Command recording interval and elevation mask” checkbox is checked and active.  It is important to note that the permissible values in the Recording Interval edit field may be different than that available for your receiver type.  For example, some Z-XII receivers are not capable of a 0.1-second epoch interval but the edit field will still permit the entry of a 0.1-second epoch interval.  This is because GBSS supports a wide array of Ashtech receivers and must support the maximum range of values found across the Ashtech product line.  Sending an illegal epoch interval to the receiver will result in the receiver rejecting the command.  In this case the receiver will continue with its current recording interval (and NO error message will be generated by the receiver or GBSS).  As such, it is up to the operator of GBSS to ensure that only legal values for the recording interval are properly entered into the Recording Interval edit field.

3.1.2.3  Configuration | Receiver / Disable Receiver Epoch Storage  TC “3.1.2.3  Configuration | Receiver / Disable Receiver Epoch Storage” \l 3 

The “Command receiver to disable storage of data to receiver’s internal memory” checkbox is available and has meaning when GBSS is in its Active Mode (see Section 3.1.2.1).  It does not apply when GBSS is in its Passive Mode.  Placing a check into this box instructs GBSS to command the receiver to stop recording epoch and navigation data to the receiver’s internal memory (but will still output epoch related data to GBSS).  This command will be sent to the receiver each time GBSS is instructed to “Connect” to the receiver (see Sections 4.1, 3.2, 4.6 and 4.7).

3.1.2.4  Configuration | Receiver / Upload Site Data to Receiver TC “3.1.2.4  Configuration | Receiver / Upload Site Data to Receiver” \l 3 

The “Upload site data to receiver” checkbox is available and has meaning when GBSS is in its Active Mode (see Section 3.1.2.1).  It does not apply when GBSS is in its Passive Mode.  Placing a check into this box instructs GBSS to upload the GBSS stored site-specific data to the receiver.  The site-specific data is entered through the Configuration | Site GBSS menu (see Section 3.1.3).  This site data will be sent to the receiver each time GBSS instructed to “Connect” to the receiver (see Sections 3.2, 4.1, 4.6 and 4.7).  The site data consists of the site name, the antenna height and the GPS receiver reference position.

3.1.2.5  Configuration | Receiver / Upload File to Receiver  TC “3.1.2.5  Configuration | Receiver / Upload File to Receiver” \l 3 

The “Upload file to receiver” checkbox is available and has meaning when GBSS is in Active Mode (see Section 3.1.2.1).  It does not apply when GBSS is in its Passive Mode.  Placing a check into this box instructs GBSS to upload the data stored in the specified upload script file each time GBSS is instructed to “Connect” to the receiver (see Sections 3.2, 4.1, 4.6 and 4.7).

This feature enables you to maintain a directory on your PC with a variety of script files for different applications.  For example, you might define a script file named RTCM.TXT that contains the commands needed to configure the GPS receiver to output RTCM Type 1 corrections on a specified port and baud rate.  Alternately, you might have a script file named RTK.TXT that configures the GPS receiver to output RTK corrections on a specified port at a specified baud rate.  This feature enables you to pre-define an unlimited number of configurations, which are then always available for rapid use at a later date.

The “Select File” Button is only enabled when the “Upload file to Receiver” checkbox is checked and GBSS is in Active Mode. It does not apply when GBSS is in its Passive Mode.  When enabled, the text to the right of the “Select File” button describes the file currently selected for upload to the receiver on the next “connection” to a receiver.  To change the currently selected upload file, simply press the “Select File” button and select the desired file from your hard drive.  The following provides an example of the file selection window that will be displayed when an active “Select File” button is pressed.

[image: image6.bmp]
The “Upload file BEFORE requesting real-time data” checkbox allows you to specify whether or not the script file is uploaded before or after GBSS issues the real-time data request commands.

The format of the upload file is described in Appendix B.

3.1.2.6  Configuration | Receiver / Passive Mode Receiver Information  TC “3.1.2.6  Configuration | Receiver / Passive Mode Receiver Information” \l 3 

The information within the area entitled “Passive Mode Receiver Information” is only editable and will only have meaning when GBSS is in Passive Mode (see Section 3.1.2.1).  When the receiver is in Passive Mode, it is VERY IMPORTANT that GBSS know the exact receiver type to which it is connected.  Because the software cannot determine the receiver type without sending commands to the receiver and because the software needs to know the receiver type in order to know how to interpret data from the receiver, the “Receiver Type” edit field must be set correctly for passive base station operations.  Failure to provide the correct receiver type may result in incorrect outputs.

The Receiver Channel Software Version (Labeled “Channel:”) edit field will take any 4-character sequence.  This field allows the specification of the Ashtech receiver's channel software version and is stored within the output B-File.  The Receiver Navigation Software Version  (Labeled “Navigation:”) edit field will take any 4-character sequence.  This field allows the specification of the Ashtech receiver's navigation software version and is stored within the output B-File.  While the channel and navigation version information is not needed for the operation of the base station software, it is useful in troubleshooting receiver problems.  That is, if data from this program is ever provided to Magellan to analyze a problem, providing incorrect receiver software version information could mislead the Magellan engineers and delay the isolation of the problem.

When the base station software is in Active Mode (i.e., GBSS can send commands to the receiver), this menu parameter is ignored.  That is, the program can query the receiver and determine its channel and navigation software versions.  When this program cannot send commands to an Ashtech receiver (or when the program is in simulation mode and the simulation file does not contain the RID packet from the receiver) the values of the “Channel:” and “Navigation:” edit fields will be used.

For Z-XII receivers, the navigation and channel software versions can be obtained by turning on your Ashtech receiver and selecting menu 0 (zero).  The right side of the second line from the bottom contains a number of the form:

NNNN-CCCC

where,
NNNN is the navigation software version and

CCCC is the channel software version.

3.1.3  Site (Site Settings) TC “3.1.3  Site (Site Settings)” \l 2 
The Site Configuration window allows the operator to enter the following site-specific data:

1) 4-character site name;

2) Antenna height; and

3) WGS-84 position of the site.
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Please note that if you wish to send the information on this menu to the receiver (e.g., to set the 4-character site name output with each epoch of data), then the “Upload site data to receiver” checkbox of the “Configuration | GPS Receiver” menu should be checked (see Section 3.1.2.4 for further details).

When using the built-in RINEX converter, all of the information in this menu will be stored as part the RINEX file header data (see Section 3.1.4.4).

3.1.3.1  Configuration | Site / Site Name  TC “3.1.3.1  Configuration | Site / Site Name” \l 3 
The “Site Name” edit field allows the entry of any 4 non-blank characters for the site name.  With the exception of the ‘?’ character, each of the four non-blank characters must be legal characters in MS-DOS file names.  Any ‘?’ character in the file name will be translated to the ‘_’ (underscore) character.

This parameter may be used for three purposes.  The first purpose depends on whether or not the “Upload site data to receiver” checkbox of the “Configuration | GPS Receiver” menu (see Section 3.1.2.4) has been checked.  If it has (and GBSS is in Active Mode) GBSS will command the receiver to place this site name in each epoch of the B-File data. This command will be sent to the receiver each time GBSS is “connected” to the receiver (see Sections 3.2, 4.1, 4.6 and 4.7).  The second purpose of this site name is in the creation of the names of the output B-, E-, S-, and Trap files.  Ashtech file names are of the form:

tnnnnsyy.ddd 

where
t
is the file type (B, E, S, or T), 

nnnn
is the 4 character station name,

s
is the session code, 

yy
is the last two digits of the year, and 


and
ddd
is the day of the year.

See the Appendices for complete details on file naming.  

The third and final purpose of the entered site name is that it will always be output as part of the RINEX header.

3.1.3.2  Configuration | Site / Antenna Height  TC “3.1.3.2  Configuration | Site / Antenna Height” \l 3 
The “Antenna Height” edit field allows the entry of the vertical antenna height offset from the mark (i.e., the HI).  This parameter may be used for three purposes.  The first purpose depends on whether or not GBSS is configured to output Site files (see Section 3.1.4.4).  That is, if GBSS is configured to create Site files, the antenna height value entered on the site menu will be placed into the vertical antenna height field of the Ashtech Site file. 

Secondly, the antenna height parameter will be sent to the receiver if the “Upload site data to receiver” checkbox of the “Configuration | GPS Receiver” menu (see Section 3.1.2.4) is checked.  This antenna height information will be sent to the receiver each time GBSS is “connected” to the receiver (see Sections 3.2, 4.1, 4.6 and 4.7).  

The third and final purpose of the entered antenna height is that it will always be output as part of the RINEX header (see Section 3.1.4.4).

3.1.3.3  Configuration | Site / Site Position  TC “3.1.3.3  Configuration | Site / Site Position” \l 3 

The WGS-84 position of the reference station can be entered through the position related entry fields on the Site Configuration menu.  When entering positional data, the other components will automatically be updated as data is entered.  For example, entering a value for decimal degrees West Longitude will cause the Degrees, Minutes, and Seconds fields of West longitude to be updated as well as all components of East longitude.  Additionally, the Earth-Centered Earth-Fixed positional components will be also updated.


The entered positional data will be sent to the receiver each time GBSS is “connected” to the GPS receiver (see Sections 3.2, 4.1, 4.6 and 4.7).  The entered positions are ultimately converted to North latitude, East longitude and Ellipsoidal height which are the values sent to the receiver.


Additionally, all positional data entered will be output as part of the RINEX header data (see Section 3.1.4.4).

3.1.4  File Outputs (File Output Configuration) TC “3.1.4  File Outputs (File Output Configuration)” \l 2 
The “File Outputs” Configuration window provides a simple point-and-click interface for file creation settings and file management settings.  GBSS allows you to store a wide variety of GPS data in up to four user selectable directory structures.  Storing a particular file type in any one of the four directory structures is as easy as enabling that files checkbox.  

GBSS allows you to create the following different file types:

· Dual-frequency Ashtech format (GPS)

· Single-frequency Ashtech format (GPS)

· Dual-frequency RINEX format (GPS)

· Single-frequency RINEX format (GPS)

· Dual-Frequency Ashtech format (GPS/GLONASS)

· Single-frequency Ashtech format (GPS/GLONASS)

· Ionospheric model file

· Trap file

· NMEA file

· Diagnostic log file

· Compressed files

The Post-Session Command feature (see Section 3.1.8) allows you to create even more file types than those listed above.  Any third party command line driven program can be called by GBSS.  This feature allows you to call such a program to automatically do work on one of the above file formats.  The result can be an entirely new data format not directly supported by GBSS.

The File Output Configuration window contains three different screens that are accessible via the three tabs located at the top of the window.  These tabs are as follows:  

· Data Files tab

· Compression Files tab

· NMEA Capture File tab

The following show three examples of the “File Outputs” Configuration window, one for each of these tabs:
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To move between each of these three screens simply click on the tab of the screen you wish to go to.  It is important to note that there is a close relationship between the Data Files screen and the Compression Files screen.  Files cannot be compressed unless they have been first enabled in the Data Files tab.

The following lists the types of parameters  (not an all-inclusive list) that can be set through the Output Files Configuration window:

· Primary data file output directory;

· Secondary data file output directory;

· Primary compression file output directory;

· Secondary compression file output directory;

· RINEX file outputs

· RINEX header information;

· Which output data files to store and in which directories;

· Which compression file to create and in which directories;

· Whether or not to use the Ashtech automatic sub-directory creation feature;

· The duration of data collection sessions;

· The rate at which the FAT (i.e., the File Allocation Table) is updated;

· The epoch filtering rate; and

· The age of files to be automatically deleted from the system.

3.1.4.1  Configuration | Output Files / Ashtech Subdirectories  TC “3.1.4.1  Configuration | Output Files / Ashtech Subdirectories” \l 3 
The “Use Ashtech Subdirectory Structure” checkbox is located at the bottom of the “File Output Configuration” window and controls the automatic subdirectory creation feature.  When enabled, this feature will automatically create new subdirectories for file data management purposes and provide you with completely automated data management.  When the Automatic Sub-directory feature is enabled, new subdirectories are created at the beginning of each day and at the beginning of each month.  For example, if your primary directory is C:\PRI_DIR, and you are logging data on Nov 16, 1997, then the your data will automatically be stored in the following directory structure:

C:\PRI_DIR\Nov97\Day16\

If you’re logging data on March 21, 1998 and your secondary directory is D:\SEC_DIR, then your data will automatically be stored in the following directory structure:

D:\SEC_DIR\Mar98\Day21\

The automatic subdirectory feature conforms to the following structure:

mmmYY\DAYdd
where,
mmm
is the 3-character month of the year

YY
is the last two digits of the year; and

dd
is the day of the current month

Please note that when this subdirectory feature is not enabled (box unchecked), no automatic subdirectory creation will occur.  That is, all data files will be stored directly in the user specified Primary and Secondary directories.   For example, if you specify C:\PRI_DIR as the Primary directory, then data will be stored in C:\PRI_DIR.

See the Appendices for complete details on subdirectory naming.

3.1.4.2  Configuration | File Outputs / Primary Output Path  TC “3.1.4.2  Configuration | File Outputs / Primary Output Path” \l 3 

The “Primary Output Path” Edit field is used to specify the top-level primary directory where data files will be stored.  This directory specifies where files will be stored when the file’s “Primary” checkbox of the “File Output Selection” is checked (see Section 3.1.4.4).
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To change the directory, you can manually edit the output path or use the browse feature.  To use the browse feature, click on the button to the right of the text “Primary Output Path“.  On selecting this button, you will be provided with a window that is capable of navigating over the entire set of directories of your computer.  Use this window to select the desired primary output directory.  If the desired directory does not exist, simply use the New Folder button in the upper right corner of the directory selection window to create it.

Once you have identified a Primary Output Path, then any data type that has the Primary field checked alongside it will be stored in that directory.  Consider the following example:
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The above example displays a configuration where the primary directory is E:\PRI_DIR and the following file types have been selected for output into the primary directory:

· Ashtech Formatted B, E and S Files

· Ashtech Ionspheric Model File


Please note that it is permissible to use the same directory for both the primary and secondary output directories.

3.1.4.3  Configuration | File Output / Secondary Output Path TC “3.1.4.3  Configuration | File Output / Secondary Output Path” \l 3 

The “Secondary Output Path” edit field is used to specify the top-level secondary directory where data files will be stored.  This directory indicates where files will be stored when the file’s “Secondary” checkbox of the “File Output Selection” is checked (see Section 3.1.4.4).
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To change the directory, you can manually edit the output path or use the browse feature.  To use the browse feature, click on the button to the right of the text “Secondary Output Path“.  On selecting this button, you will be provided with a window which is capable of navigating over the entire set of directories of your computer.  Use that window to select the desired secondary output directory.  If the desired directory does not exist, simply use the New Folder button in the upper right corner of the directory selection window to create it.

Once you have identified a Secondary Output Path, then any data type that has the secondary field checked alongside it will be stored in that directory.  In the example of Section 3.1.4.2 the Secondary Output Path is E:\SEC_DIR and the following files types have been selected for output to the secondary directory:

· L1 only Ashtech Formatted B, E and S Files

· Trap communication data to file


Please note that it is permissible to use the same directory for both the primary and secondary output directories.

3.1.4.4  Configuration | File Output / File Output Selections  TC “3.1.4.4  Configuration | File Output / File Output Selections” \l 3 

The File Output Selections area of the Data Files screen is used to specify which data files will be created and whether they will be stored in the Primary or Secondary Output paths.  The File Output Selections is composed of two columns of checkboxes.  The left-most column of checkboxes is for the Primary Output Path, and the right-most column of checkboxes is for the Secondary Output Path.  These items are labeled as follows:

· Output Ashtech Formatted B-, E-, and S-Files

· Output L1 Only Ashtech Formatted B-, E-, and S-Files

· Convert B-, E- and S-files to RINEX

· Convert L1 Only B-, E- and S-Files to RINEX

· Output Ashtech Ionospheric Model File

· Trap communication data to file

The left-most checkbox of each is labeled with a heading of “Primary” and the right-most checkbox is labeled with “Secondary”.  When a check is placed into the Primary column, GBSS will output that file to the Primary Output Path.  When a check is placed in the Secondary column, GBSS will output that file to the Secondary Output Path.  Please note that no file can be simultaneously output to the primary and secondary directory (GBSS protects the user from setting this illegal combination).

The format of the B-, E- and S-Files will depend entirely upon the Ashtech receiver you are connected to.  Please see the Ashtech GPS receiver manual for the structure of your B, E and S files.  For example, see the Ashtech Continuous Geodetic Reference Station (CGRS) manual for information on the dual-frequency data files or see the Ashtech Super CA manual for information on the single-frequency data files.  Please note that if your GPS receiver is of dual-frequency type, then files output when one of the “Output Ashtech Formatted B-, E-, and S-Files” checkboxes is checked, then the output B, E and S files will be dual-frequency.  Likewise, when connected to a single frequency receiver, then a check in the same checkboxes will cause GBSS to output L1 only B-, E-, and S-files.

GBSS can create the L1 Only versions of the B-, E-, and S-Files when connected to a dual-frequency receiver or a single-frequency receiver.  This data is created from the L1 C/A observations reported by the receiver.  These L1 only files can be created regardless of the receiver type.  Please note that GBSS allows you to simultaneously create dual and single-frequency GPS data files while connected to a single dual-frequency GPS receiver.

It is also important to note that if GBSS is connected to a single-frequency receiver, only single-frequency files will be created.  In this case, if both the Ashtech formatted B-, E- and S-files and the L1 Only Ashtech Formatted B-, E- and S-files checkboxes are checked, then you will be creating two identical single-frequency data sets.  Conversely, if you are connected to a dual-frequency receiver and both the Ashtech formatted B-, E- and S-files and the L1 Only Ashtech Formatted B-, E-, and S-files checkboxes are checked, then you will be creating a dual-frequency file set and a single-frequency file set.

The format of RINEX files is defined in the paper entitled “RINEX: The Receiver Independent Exchange Format Version 2”; Dr. Werner Gurtner, University of Berne, revised in July of 1998.  Please note that the RINEX files can only be created if the corresponding B-, E- and S-files are being created.  For instance, if you are connected to a dual-frequency receiver and you wish to create dual and single-frequency RINEX files, then you must enable the following checkboxes

· Output Ashtech Formatted B-, E-, and S-Files

· Output L1 Only Ashtech Formatted B-, E-, and S-Files

· Convert B-, E- and S-files to RINEX

· Convert L1 Only B-, E- and S-Files to RINEX

The corresponding Ashtech formats must be created first in order for their RINEX counterparts to be created.  If you do not wish to keep the Ashtech formatted files you can have GBSS automatically delete them through the Post-Session Command feature (see Section 3.1.8)

The Ionospheric Model file will only be created when GBSS is in active mode.  This is because the ION data must be requested from the receiver through a command and the passive mode does not permit commands to the receiver.  The Ionosphereic Model file is a binary disk file which exactly replicates that which is described in your receiver manual for the $PASHR,ION, message, less the “$PASHR,ION,” header and checksum information: i.e., the file is exactly 74 bytes long.

The “Trap” file records all of the bytes that enter into GBSS via the communication port (i.e., a capture of ALL raw communication activity between the GPS receiver and GBSS).  In other words, the Trap File is simply a byte-for-byte copy of all of the data received over the communication port (before it is interpreted by GBSS).

The Trap file is an extremely powerful feature that enables you to create multiple files for the same time period by “recycling” them through GBSS.  Using the Trap file feature, each of these files from the same period can have different recording intervals.  For example, you can set the fundamental data rate of the receiver to 1 second and enable the creation of a Trap file (see Section 3.1.4.4).  This Trap file will open and close in accordance with the file duration parameter as is done with all other data files, but will be storing the raw data stream output by the receiver.  You can then use the Epoch Thinning feature within GBSS (see Section 3.1.4.11) to thin this raw data stream to 30 seconds for the creation of your Ashtech formatted files and your RINEX formatted files.  You will then have formatted Ashtech and formatted RINEX files at a 30-second epoch interval, but you will have a Trap file at a 1 second interval.  These 1-second Trap files can then be used in three different ways:

· Automated Playback mode

· Manual Playback mode

· Manual Simulation mode

In Automated Playback Mode, GBSS can be configured to automatically create files for the same time period with different epoch intervals.  This is because GBSS.EXE can also be run in command-line mode.  One can configure GBSS to play back the trap file through a second copy of GBSS, having a different epoch filtering, to create output data files with different epoch intervals (see Section 3.1.8.4.1).  With this feature, for example, one could effectively create data files of 30, 15, 10, 5, 3, and 1-second epochs, each placed in their own directory structures.

Please note that the Trap file bytes are written before GBSS has a chance to interpret them.  However, the trap feature has been designed to ensure that the epoch data of a trap file coincides with the epoch in the associated B-, E- and S-Files.

Trap files can be concatenated through a simple MS-DOS command.  For example, suppose that it is desired to playback three Trap files from a receiver on a given day.  Further, suppose that those three Trap files were named TXYZ_A97.035, TXYZ_B97.035, and TXYZ_C97.035.  A single Trap file can be created by issuing the following DOS command:

COPY TXYZ_A97.035 /B + TXYZ_B97.035 /B + TXYZ_C97.035 /B TRAPDATA

The file TRAPDATA will contain the concatenation of the three files.  This TRAPDATA file can now be played back through GBSS to create the desired GPS data files.

3.1.4.5  Configuration | Output Files / Primary Compression Directory  TC “3.1.4.5  Configuration | Output Files / Primary Compression Directory” \l 3 

The “Primary File Compression Path” edit field is used to specify the top-level primary directory where compressed versions of data files will be stored.  This directory indicates where files will be stored when the file’s “Primary” checkbox of the “File Compression Selections” is checked (see Section 3.1.4.7).  Please note that the primary compression directory should not be confused with the primary output directory.  GBSS allows you to specify separate directory paths for the primary output directory and for the primary compression directory.  For example, you might specify the following:


Primary output directory of C:\PRI_DIR\

Primary compression directory of D:\PRI_COMP\
The primary output directory and the primary compression directory are related only in that the creation of a certain file needs to be enabled in the primary (or secondary) output directory before it can be compressed in the primary (or secondary) compression directory.
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To change the primary compression directory, you can manually edit the output path or use the browse feature.  To use the browse feature, click on the button to the right of the text “Primary File Compression Path “.  Upon selecting this button, you will be provided with a window that is capable of navigating over the entire set of directories of your computer.  Use that window to select the desired primary compression directory.  If the desired directory does not exist, simply use the New Folder button in the upper right corner of the directory selection window to create it.


Please note that it is permissible to use the same directory for both the primary and secondary compression directories.

3.1.4.6  Configuration | Output Files / Secondary Compression Directory  TC “3.1.4.6  Configuration | Output Files / Secondary Compression Directory” \l 3 

The “Secondary File Compression Path” edit field is used to specify the top-level secondary directory where compressed versions of the data files will be stored.  This directory indicates where files will be stored when the file’s “Secondary” checkbox of the “File Compression Selections” is checked (see Section 3.1.4.7).  Please note that the secondary compression directory should not be confused with the secondary output directory.  GBSS allows you to specify separate directory paths for the secondary output directory and for the secondary compression directory.  For example, you might specify the following:


Secondary output directory of C:\SEC_DIR\

Secondary compression directory of D:\SEC_COMP\

The secondary output directory and the secondary compression directory are related only in that the creation of a file needs to be enabled in the secondary (or primary) output directory before it can be compressed in the secondary (or primary) compression directory.
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To change the secondary compression directory, you can manually edit the output path or use the browse feature.  To use the browse feature, click on the button to the right of the text “Secondary File Compression Path “.  Upon selecting this button, you will be provided with a window that is capable of navigating over the entire set of directories of your computer.  Use that window to select the desired secondary compression directory.  If the desired directory does not exist, simply use the New Folder button in the upper right corner of the directory selection window to create it.


Please note that it is permissible to use the same directory for both the primary and secondary compression directories.

3.1.4.7  Configuration | Output Files / File Compression Selections  TC “3.1.4.7  Configuration | Output Files / File Compression” \l 3 

The Output Files Configuration menu is used to specify if or where selected compression files will be stored.  This part of the menu consists of two checkboxes per item.  These items are labeled as follows:

· Compress Ashtech Formatted B-, E-, and S-Files

· Compress L1 Only Ashtech Formatted B-, E-, and S-Files

· Compress RINEX Data

· Compress L1 Only RINEX Data

· Compress Ashtech Ionospheric Model File

· Compress communication “Trap” file

The left-most checkbox of each is labeled with a heading of “Primary” and the right-most checkbox is labeled with “Secondary”.  When a check is placed into the Primary column, GBSS will add that file into the compression file placed into the primary compression directory. When a check is placed in the Secondary column, GBSS will add that file into the compression file placed into the secondary compression directory.  Please note that a file cannot be compressed and output to the primary and secondary compression directories simultaneously (GBSS protects the user from setting this illegal combination).


The checkboxes of the File Compression Selections section are only available if their corresponding files have been enabled in either the primary or secondary output directories.  In other words, if you have not enabled a particular file to be created into the primary or secondary data directory structures, then that particular file will NOT be available for compression into the primary or secondary compression directories.  For example, the “Compress Ashtech formatted B-, E-, and S-File” checkboxes will be disabled when neither of the “Output Ashtech formatted B-, E-, and S-File” checkboxes is selected.

GBSS is designed to call PKZIP (from PKWARE Inc.) to perform the compression of data files.  GBSS does no checking to ensure that PKZIP 2.04G is installed onto your computer.  Nor does GBSS ensure that PKZIP is callable (i.e., it does not check to ensure that PKZIP is in the PATH).  As such, GBSS will still permit the selection of the compression options even though PKZIP cannot be called.  IT IS UP TO YOU TO INSTALL PKZIP ONTO YOUR COMPUTER AND ADD PKZIP TO YOUR PATH.

All of the files selected for compression into the Primary Compression Directory will be stored into a single “primary” file for the current session.  Likewise, all of the files selected for compression into the Secondary Compression Directory will be stored into a single “secondary” file for the current session.  Compression file names are of the following form:

syyddd.ZIP

where,
s
is the session code,

yy
is the last two digits of the year, and 

ddd
is the day of the year.

Like the data file names, the compression file names depend upon the “File Duration” parameter (see Section 3.1.4.9) and the current corrected CPU GPS time (see Section 3.1.7).  Unlike the data files, however, the compressed versions of these files are created AFTER the associated data files are CLOSED.  No attempt is made to compress a file until after its File Duration period has passed.  As such, depending upon the speed of your computer and its processing load, compression of recently closed session files may not complete for quite some time after the data files for that session were closed.

The appendices provide a complete description of the file naming conventions  used by GBSS.

3.1.4.8  Configuration | Output Files / NMEA Capture File  TC “3.1.4.8  Configuration | Output Files / NMEA Capture File” \l 3 

 The NMEA Capture screen is accessed through the File Output Configuration window.  Once in the File Output screen, simply click the mouse pointer on the NMEA Capture File tab in order to open the NMEA Capture parameters.  The NMEA capture parameters allows you to capture up to 21 different NMEA messages into log files.  NMEA messages are industry standard messages that contain a wide variety of information.  The NMEA capture feature is extremely useful for capturing data from auxiliary sensors such as meteorological stations and tilt meters.  The output from these sensors is stored in the NMEA XDR message.  

NMEA log files will be opened and closed on the same interval that you have specified for the primary output directory files.  It is important to note that enabling the “capture” of any NMEA messages to a file does not cause GBSS to request these messages from the GPS receiver.  That is, it is up to the operator to command the receiver (either through GBSS Terminal Window commands, File Upload commands, or through the front panel of the GPS receiver) to send the NMEA messages to GBSS.

3.1.4.8.1  NMEA Capture File Directory  TC “3.1.4.8.1  NMEA Capture File Directory” \l 4 
The NMEA Message Capture File Directory allows you to select whether or not you want to activate the NMEA log files feature, and if so, where the resultant files will be stored.  NMEA files can be stored in either the primary or the secondary output directory.  To activate NMEA messages, use the mouse to check either the primary or secondary directory checkbox.  Please note that if neither one of these fields are checked, no NMEA files will be created.  Also note that only one of these fields can be checked at any given time.

It is important to stress that enabling the “capture” of any NMEA messages to a file does not cause GBSS to request these messages from the GPS receiver.  That is, it is up to the operator to command the receiver (either through GBSS Terminal Window commands, File Upload commands, or through the front panel of the GPS receiver) to send the NMEA messages to GBSS.

3.1.4.8.2  Write All Received NMEA Messages to Capture File  TC “3.1.4.8.2  Write All Received NMEA Messages to Capture File” \l 4 
This field allows you to enable the capture of all NMEA messages with the click of a mouse button.  When this field is checked, checks will automatically appear next to all of the individual NMEA messages in the “Write selected NMEA messages to capture file” area of the menu.

It is important to stress that enabling the “capture” of any NMEA messages to a file does not cause GBSS to request these messages from the GPS receiver.  That is, it is up to the operator to command the receiver (either through GBSS Terminal Window commands, File Upload commands, or through the front panel of the GPS receiver) to send the NMEA messages to GBSS.

3.1.4.8.3  Write Selected NMEA Messages to Capture File  TC “3.1.4.8.3  Write Selected NMEA Messages to Capture File” \l 4 
This “Write selected NMEA messages to log file” field allows you to enable or disable the capture of 21 individual NMEA messages.  These messages are:  GLL, APA, DAL, GRS, SAT, GXP, ALM, GSA, UTM, GGA, MSV, GSV, VTS, VTG, XTE, TTT, XDR, GSN, BWC, RRE and POS.  The capture of an individual NMEA message will be enabled if the box to the immediate left of it has been checked.  If the box to the left of it has not been checked, then the message will not be captured by GBSS.  The “Write all received NMEA messages to capture file” field immediately above this field allows you to select all 21 NMEA messages with the click of a mouse button.

It is important to stress that enabling the “capture” of any NMEA messages to a file does not cause GBSS to request these messages from the GPS receiver.  That is, it is up to the operator to command the receiver (either through GBSS Terminal Window commands, File Upload commands, or through the front panel of the GPS receiver) to send the NMEA messages to GBSS.

3.1.4.9  Configuration | Output Files / File Duration  TC “3.1.4.9  Configuration | Output Files / File Duration” \l 3 
The “Other File Output Options” area at the bottom of the File Output Configuration window contains 5 user-configurable parameters controlling various aspects of file creation.  These fields are as follows:

· File Duration (hours)

· File Re-Open Rate (seconds)

· Epoch Filtering (seconds)

· File Deletion Age (days)

· Use Ashtech Subdirectory Structure (On/OFF)

Please note that the “Other File Output Options” fields will appear at the bottom of the Compression Files tab, the NMEA Capture File tab as well as the Data Files tab.  Changes to any of the fields in these 5 fields affect all three tabbed areas equally.  That is, these “Other File Output Options” are global file creation parameters 

The file duration parameter specifies the duration, in hours, of the files logged.  A value of -1 disables the file duration option.  A disabled file duration implies that the files are closed only after GBSS is disconnected from the receiver.  When the file duration is enabled (i.e., not –1) and the file duration is reached, GBSS automatically closes all files currently being recorded and then automatically opens new files (such as the B-, E-, S-, RINEX, Trap files etc.).  Each time the output files reach their "duration" (based upon the GPS time embedded in the data received from the receiver) they are closed and the files for the next session are opened.

The computation for file closure is based upon the time of GPS time obtained from the received data.  That is, if the file duration is 1 hour, file closures will occur on the hour boundary (i.e., the first set of files may not contain 1 whole hour of data).

The range of acceptable values for this field are -1 and 1 … 84 (hours).  Please note that GBSS will accept values for the File Duration which are greater than zero but less than 1 but these values were included to facilitate installation, setup, and/or experimentation and SHOULD NOT BE USED for actual data collection.


In GBSS, there are two uses of the term “session”.  In this manual, we refer to “sessions” and “logging sessions” as somewhat independent concepts.  Both are related to a period over which data are collected.  The term “session” (by itself) is related to the File Duration described in this section.  In this use, we recognize that files are closed at the specified duration and the session codes used to name the files (see Appendix A) are based upon the “Corrected CPU GPS Time” (see Section 3.1.7).  The other use (i.e., “logging sessions”) is used to describe the periods in which data are actually recorded into files (see Section 3.1.5) – independent of the file naming and closure mechanisms.

3.1.4.10  Configuration | File Output / File Re-Open Rate  TC “3.1.4.10  Configuration | Output Files / File Re-Open Rate” \l 3 
The File Re-Open Rate parameter specifies how often the File Allocation Table (FAT) is updated.  The FAT, which is disk resident, contains information describing the content of the file to the operating system.  Among this information is the length of the file.  When a fatal system error occurs, such as a system or power failure, the operating system is not given a chance to update the FAT.  Unfortunately, the FAT is not normally updated until the file is closed.  The file re-open rate specifies how often the data files will be closed and then re-opened (in append mode), thereby updating the FAT with each re-open.  In this way, the possible data loss is limited to the amount of data collected since the most recent FAT update.

One must be cautioned that the re-open rate does affect the performance of your computer.  That is, the faster the re-open rate, the more computer resources (such as CPU time and disk access time) required by GBSS.  Specifying too fast a re-open rate can degrade system performance and possibly cause loss of data over the RS-232 ports (which the base station software will report).  It is recommended that the File Re-Open Rate be set to 60 seconds. If a faster rate is desired, it is recommended that the desired rate be tested ON THE TARGET COMPUTER, in its operational configuration, before it is selected as a permanent setting.

The range of acceptable values for this field are -1 and 1…3600 (seconds).  A value of -1 disables the File Re-Open Rate option (i.e., the FAT is updated when the file is closed at the end of the session).  The choice of 0 (zero) is expressly disallowed.

3.1.4.11  Configuration | Output Files / Epoch Filtering  TC “3.1.4.11  Configuration | Output Files / Epoch Filtering” \l 3 
The Epoch Filtering parameter specifies the rate at which epochs will be stored in the following output files: 

· Dual-frequency Ashtech format (GPS)

· Single-frequency Ashtech format (GPS)

· Dual-frequency RINEX format (GPS)

· Single-frequency RINEX format (GPS)

· Dual-Frequency Ashtech format (GPS/GLONASS)

· Single-frequency Ashtech format (GPS/GLONASS)

Please note that the Epoch Filtering feature has no impact on data stored to the Trap file.

Epoch filtering allows GBSS to accept the raw data stream coming in over the RS-232 port, write that raw data to the trap file, and then thin that data when writing it to the output B-Files and RINEX files.  For instance if the raw data stream has been set to 1 second (see Section 3.1.2.2) and the Epoch Filtering feature is disabled (set to –1) then the above data files will contain 1-second epoch data.  But, if the Epoch filtering feature has been set to 30 seconds, then the above files will contain 30-second epoch data.

It is very important to note, however, that the Trap files will always contain the entire raw data stream coming in over the RS-232 port.  The Trap file will never be thinned through this Epoch Filtering feature.  This feature of GBSS is very useful feature when you wish to post data with a low epoch rate, say 30 seconds, yet retain the possibility of turning the same session data into a higher epoch rate, say 1 Hz., at a later date.  This can easily be done with GBSS and the epoch filtering feature combined with the Trap file feature.  For example, if the epoch filtering value is set to 30.0 (seconds) and the receiver is set to output real-time data at a 1 Hz., then GBSS will store the raw trap data unfiltered and then create 30-second epoch B-File and RINEX files.  Later, we can use the playback feature of GBSS and the Trap files to obtain Ashtech Format files and RINEX format files with true epoch intervals at up to a 1 Hz rate.

The range of acceptable values for this field are -1 and 0.01..3600 (seconds).  A value of -1 disables epoch filtering (i.e., all received epochs are output to the B-File).

3.1.4.12  Configuration | Output Files / File Deletion Age  TC “3.1.4.12  Configuration | Output Files / File Deletion Age” \l 3 
The “File Deletion Age” parameter instructs GBSS to delete files older than a given number of days.  In determining if a candidate file can be deleted, GBSS uses the name of the file and the current corrected CPU GPS time (see Section 3.1.7).  GBSS will only select candidate files that meet the Ashtech naming convention.  Additionally, the candidate files come only from those directories specified in the primary and secondary data and compression directories, and any subdirectories automatically created by GBSS.  After deleting files from any Ashtech named subdirectory, GBSS will attempt to remove these subdirectories if they are empty.

GBSS can take up to (and not exactly) 2 days beyond the value specified for the deletion age.  This is because GBSS does not delete files until at least one day after the end of the day in which the file is named.  For example, suppose that we set for 1-hour sessions, we have a deletion age of 5 days specified, and file BMEGFA97.233 is created.  GBSS does not consider the deletion of this file until day 240 (i.e., day 233 does not complete until day 234 begins and GBSS adds 1 day to the 5 as described above, thus 234 + 6).

The range of acceptable values for this field are -1 and 1..180 (days).  A value of -1 disables the deletion of aged files.

3.1.5  Logging Sessions (Recording Periods) TC “3.1.5  Logging Sessions (Recording Periods)” \l 2 

GBSS can be configured to record data only during specified periods.  For example, if your particular needs are such that you need only record data from 9:00 AM to 5:00 PM, Monday through Friday each week, then you can use the Logging Sessions feature to achieve this goal.


Before continuing, however, it is important to make a distinction between the terms “session” and “logging sessions”.  In this manual, we refer to “sessions” and “logging sessions” as somewhat independent concepts.  Both are related to a period over which data are collected.  The term “session” (by itself) is related to the File Duration described in this Section 3.1.4.9.  In this use, we recognize that files are closed at the specified duration and the session codes used to name the files (see Appendix A) are based upon the “Corrected CPU GPS Time” (see Section 3.1.7).  The other use (i.e., “logging sessions”), described in this section, is used to describe the periods during which data are actually recorded into files – independent of the file naming and closure mechanisms.

[image: image16.bmp]
Upon selection the “Configuration” option from the main menu and then selecting the “Logging Session” sub-menu option, you will be presented with a window similar to that which follows.

Through this window, you can create, edit, delete, copy, import, and export logging sessions.  These logging sessions describe the periods during which GBSS will actually record data.  When the “Activate Session Programming” checkbox is unchecked and/or there are no programmed logging sessions, then the Logging Sessions feature (also referred to as the Session Programming feature) of GBSS is said to be disabled.  When disabled, GBSS will collect and record all data received.  When the Session Programming feature is enabled, the periods describe by each logging session indicate when data will actually be written to files.  It is important to note that enabled logging sessions do affect the contents of the Trap Files (see Section 3.1.4.4).  That is, when enabled logging sessions are encountered, only data that falls within the logging session periods will be written to the Trap Files (i.e., the data in the Trap Files will correspond with the associated data stored in the other output files).


There are three categories of logging sessions:

1)
Daily;

2)
Weekly; and

3)
Special.

Each of these categories are defined by a start time and a duration. Upon reaching the start time of a logging session, GBSS will begin to write the data and will stop writing data upon reaching the duration (or end time).  Daily logging sessions are defined by a start time of day and duration.  Weekly logging sessions are defined by a start day of week, time of day, and duration.  With Daily (Weekly) logging sessions, you are permitted to have the start lie within one day (week) and end in the next day (week).  Daily (Weekly) logging sessions are recurring in that they will repeat each day (week). The special logging session is defined by a start year, month, day, time of day and duration.  These special logging session are nonrecurring and will, therefore, occur only once.

The following are some important notes related to the logging sessions.

1)
All start and end times defining the logging sessions are in the GPS time system.  Even though we express them in a Gregorian (i.e., UTC-like) format, the times governing the logging sessions are in the GPS system time frame.  Obviously then, if your needs are expressed in a local time system, you must convert them to the GPS time frame before entering them into GBSS.

2)
GBSS will not write, to its output files, the epoch with a time equivalent to the end time of a logging session (unless it is overlapped by another logging session).  That is, GBSS will record data up to, but not including, the logging session end time.

3)
It is permissible to overlap logging sessions.  That is, GBSS does not prohibit you from creating logging sessions which overlap.

4)
If GBSS connects to a receiver and begins receiving data such that the current epoch time falls within an existing logging session, GBSS will operate as expected; that is, GBSS will record the received data until the end of the  logging session.

In the above example window one can see that there are basically 5 components of each logging session.  These are described in the table which follows.

	Column Label
	Description

	“Enabled”
	Indicates whether or not the logging session is enabled.  Note: you can individually enable and disable each logging session as well as globally enable/disable all logging sessions (using the “Activate Session Programming” checkbox).

	“Type”
	Describes the type of logging session: 


1) Daily;


2) Weekly; or


3) Special.

	“Session Start”
	Describes the start of the logging session for the given type.  The format of the column differs depending upon the logging session type.  For Daily types, you see the hours, minutes and seconds (i.e., in the HH:MM:SS format).  For Weekly types, the time is expressed in day of week, hours, minutes and seconds (i.e., in the ddd HH:MM:SS format).  For the Special logging sessions, the time is expressed by year, month, day, hour, minutes and seconds (i.e., in the YYYY / TT / DD  HH:MM:SS format).

	“Session End”
	Describes the end time of the logging session.  The format of the column differs depending upon the logging session type.  For Daily types, you see the hours, minutes and seconds (i.e., in the HH:MM:SS format).  For Weekly types, the time is expressed in day of week, hours, minutes and seconds (i.e., in the ddd HH:MM:SS format).  For the Special logging sessions, the time is expressed by year, month, day, hour, minutes and seconds (i.e., in the YYYY / TT / DD  HH:MM:SS format).

GBSS will record data up to, but not including, the logging session end time.

	“Duration”
	Describes the duration of the logging session.  The format of the column differs depending upon the logging session type.  For Daily types, you see the duration expressed as hours, minutes and seconds (i.e., in the HH:MM:SS format).  For Weekly and Special types, the duration is expressed in days, hours, minutes and seconds (i.e., in the dd HH:MM:SS format).

The duration for Weekly logging sessions are limited to 24 hours, Weekly are limited to 7 days, and Special logging sessions are limited to 35 days.


The following describes the functionality of each button of this window:

[image: image17.bmp]Accepts changes made to the logging sessions (including any imported logging sessions).

[image: image18.bmp]Begins the editing of a highlighted logging session.  Simply use the mouse cursor to select the logging session to be edited and then press this button.  You can also begin editing a logging session by double-clicking on the desired entry.  The actual editing takes place using the “Logging Session Editor” window described in Section 3.1.5.1.

[image: image19.png]


Copies the highlighted logging session to the end of the set of logging sessions and begins editing that logging session by launching the “Logging Session Editor” window described in Section 3.1.5.1.  Up to 50 logging sessions are supported by GBSS.
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Creates a new logging session at the end of the list of logging sessions.  After creating the new logging session you immediately begin editing the new command using the “Logging Session Editor” window described in Section 3.1.5.1.  Up to 50 logging sessions are supported by GBSS.
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Deletes the highlighted logging session.
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Upon pressing this button, you will be presented with a file selection window in which you will enter and/or browse for the name of the file containing logging sessions to be imported.
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Upon pressing this button, you will be presented with a file selection window in which you will enter and/or browse for the name of the file in which to write the exported logging sessions.
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Cancels all changes to the logging sessions.

After editing each logging session GBSS will automatically sort them.  The primary sort key used is the file type, where the order is Daily, Weeky, and then Special.  The secondary sort key is the start time of the logging session.

3.1.5.1  Editing a Single Logging Session  TC “3.1.5.1  Editing a Single Logging Session” \l 3 

Section 3.1.5 describes which actions cause the editing of a particular logging session.  Here we seek to discuss only the particulars regarding the editing of a given logging session.  After taking the required action to edit a logging session, you will be presented with a screen similar to one of the three which follow.  The format displayed will depend upon the type of logging session being edited.
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If the desired logging session type is not shown when you begin editing, simply change its type using the drop-down list box labled “Session Type”.  For each type, you enable/disable the logging session using the checkbox labeled “Session Enabled”.  It should be clear that the logging session is enabled when the “Session Enabled” checkbox is checked and disabled otherwise.  Also for each type, you defined the start time and the duration (these components of the logging session are described in Section 3.1.5).

Upon completing the editing, simply press the “OK” button.  If you want to abort any changes, simply press the “Cancel” button.

3.1.6  Other Setup Options  TC “3.1.6  Other Setup Options” \l 2 
The Other Configuration Options window allows the operator to set the following options:

1) Whether or not, and how verbose, diagnostic messages will be written to a log file.

2) Whether or not the verbose the diagnostic messages will be displayed on the screen.

3) Whether or not sound files, if any, will be played when alert or warning conditions arise.
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3.1.6.1  Configuration | Other Options / Logging Diagnostic Messages  TC “3.1.6.1  Configuration | Other Options / Logging Diagnostic Messages” \l 3 

Within the Other Configuration Options Menu is a checkbox labeled Primary and one labeled Secondary.  Jointly, these two checkboxes specify if and where a Log file will be written.  When “Primary” is checked, the Log file will be written to the Primary Data Directory (see Section 3.1.4.2).  When “Secondary” is checked, the Log file will be written to the Secondary Data Directory (see Section 3.1.4.3).  When neither are checked, no Log file will be written.  When either are checked, diagnostic messages will be written to the Log file.  Some of these diagnostic messages may not be of interest to some users.  For this reason you are provided a means of stripping the diagnostic messages down to only those which are critical.  The checkbox labeled ”Write verbose diagnostic messages to log file”, when unchecked, keeps the diagnostic messages to their minimum.


Log files contain the diagnostic messages generated by GBSS for an entire GPS day.  The format of the Log file name is described in the appendices.

3.1.6.2  Configuration | Other Options / Diagnostic Message Display  TC “3.1.6.2  Configuration | Other Options / Diagnostic Message Display” \l 3 

The “Display verbose diagnostic messages” controls the level of diagnostic messages written to the Diagnostic Messages window (see Section 4.3.4).  Some users may not be interested in seeing all of the diagnostic messages.  Leaving this checkbox unchecked keeps the diagnostic messages to a minimum (i.e., displaying only critical messages).  


The system resources (e.g., CPU time) of some older computers may severely taxed when updating the Diagnostic Messages Display window.  Leaving this checkbox unchecked will help to free up some of these resources.

3.1.6.3  Configuration | Other Options / Warning and Alert Sounds  TC “3.1.6.3  Configuration | Other Options / Warning and Alert Sounds” \l 3 

GBSS is capable of playing WAV files when an alert or warning condition arises (see Section 4.2.6 for an explanation of these conditions).  The Other Configurations Menu allows you to set the sound files to be played when the alert or alarm condition arises.  IT IS IMPORTANT TO NOTE THAT GBSS DOES NOT CHECK TO ENSURE THAT A) YOU HAVE A SOUND CARD AND B) THAT YOUR SOUND CARD IS CAPABLE OF PLAYING WAV FILES.  If your computer does not have a sound card, it is suggested that you not attempt to play any sounds: i.e., that you leave the “Play sound file on Warning” and “Play sound file on Alert” checkboxes unchecked.


To play a sound file on the Warning condition, ensure that the  “Play sound file on Warning” checkbox is checked and you use the associated “Select File” to select the desired WAV file.  Upon making your file selection, GBSS will test play that selected sound file.

To play a sound file on the Alert condition, ensure that the “Play sound file on Alert” checkbox is checked and you use the associated “Select File” to select the desired WAV file.  Upon making your file selection, GBSS will test play that selected sound file.


When either a warning condition or an alert condition exists, GBSS will attempt to play the selected sound files repeatedly with about a 1.5 second timing.  While GBSS will play sound files over 1.5 seconds, you are advised to keep your warning and alert sound files to less than 1.5 seconds.

3.1.7  GPS Time  TC “3.1.7  GPS Time” \l 2 
Many sections of this document refer to a corrected CPU GPS time.  This section describes how GBSS can be configured to determine this time.  It can be a difficult subject to explain, but it all boils down to the following simple facts:

1) GBSS needs GPS time to properly name files.

2) Your CPU has a clock that is not normally synchronized with GPS clocks.

Lets look at these facts in a little more detail.  GBSS must open files before it connects to a receiver.  In order to open those files, it needs to know how to name them.  Those names are supposed to be based upon the current GPS time.  As such, GBSS needs some value of GPS time.  GBSS receives data from the receiver that contains the current GPS time.  GBSS is capable of determining the delta between the Raw CPU clock and the received data.  Then, when GBSS needs the current GPS time, it can apply this delta to the raw CPU time, thereby generating this “corrected CPU GPS time”.


There are three ways of determining this delta (and ultimately the corrected CPU GPS time).

1) No delta at all (GBSS is to treat the raw CPU time as GPS time).

2) A manually entered delta.

3) Let GBSS determine the delta between the time stamp of the data received and the raw CPU time.

The GPS time configuration menu allows one to specify one of these three methods.  This manual refers to this corrected CPU GPS time and is applicable under all three options (i.e., under option 1 the delta is simply zero).  It is important to note that GBSS uses the corrected CPU GPS time for file naming purposes only and that files are closed based upon the time stamps within the actual data received from the GPS receiver.


The following provides a sample of the GPS Time Configuration window.
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The upper portion of the screen, labeled “User Corrected GPS time” shows the current corrected CPU GPS time in both the Gregorian and GPS systems.  The section labeled “User Entered GPS Time” allows a choice between Options 2 and 3.  That is, when the “Use receiver timetag …” checkbox is checked, GBSS will use the time tags within the data received to compute the correction.  Note that when this check box is checked, the edit fields for the User Entered GPS Time become disabled.  Also disabled is the “Zero Offset” button (which will be explained shortly).  When the checkbox is unchecked, the edit fields for the User Entered GPS Time become enabled.  To set a desired time, enter a time that is in the very near future.  When that time arrives, press the OK button and GBSS will compute the delta.  The “Zero Offset” button is used to implement Option 1 described above.  That is, pressing this button forces GBSS to use the RAW CPU time as the corrected CPU GPS time.

When using option 3 (i.e., the “Use receiver timetag …” checkbox is checked) GBSS must collect some data to compute the offset.  Upon initially selecting this checkbox or immediately after installing GBSS, the offset is not known.  GBSS needs to collect some data to compute the offset.  Thus, the first time you run GBSS with this feature enabled, the files created may have incorrect names.  Therefore, it is suggested that after selecting the “Use receiver timetag…” option (or after initially installing GBSS), you collect data for several minutes (to allow GBSS to calculate the offset), terminate GBSS, and then restart it.  This will ensure that when you start to log data operationally the files are named correctly.  Failure to follow this procedure could lead to some incorrectly named files.

It is important to note that there is a caveat in using the “Use receiver time tag (when available) to compute correction” checkbox.  That is, GBSS must receive both epoch data and broadcast message data to determine the GPS time.  When GBSS is in its Active mode (see Section 3.1.2.1), there should not normally be a problem.  However, when in the Passive mode, GBSS may not receive broadcast messages (i.e., SNAV messages) and, because it is in the passive mode, GBSS cannot request the receiver to send the needed messages.  When this occurs, GBSS will not be able to correctly determine the delta.  This is why the manual entry of GPS time is provided.


It is also important to note that GBSS will “store” whatever options are selected from this menu.  If GBSS, through this menu, is instructed to compute the delta from the time tags within the data, GBSS will continually compute and “store” this delta.  In this context, “store” is meant to imply that the information will be stored as part of the GBSS configuration data.  Thus, if GBSS is exited and then started at a later time, these parameters will be recalled (including the computed delta).

One final point.  Some purest view GPS time as a quantity which can only be expressed as a GPS-week, seconds-of-GPS week couple.  This is not our view.  For easy interpretation we express GPS time in the format of UTC.  Hopefully it is clear that the time is not UTC.  GPS and UTC differ by leap seconds and in other small ways.

3.1.8  Post-Session Commands TC “3.1.8  Post-Session Commands” \l 2 

Before describing the post-session command feature, it is important to make a distinction between the terms “session” and “logging sessions”.  In this manual, we refer to “sessions” and “logging sessions” as somewhat independent concepts.  Both are related to a period over which data are collected.  The term “session” (by itself) is related to the File Duration described in Section 3.1.4.9.  In this use, we recognize that files are closed at the specified duration and the session codes used to name the files (see Appendix A) are based upon the “Corrected CPU GPS Time” (see Section 3.1.7).  The other use (i.e., “logging sessions”) is used to describe the periods in which data are actually recorded into files (see Section 3.1.5) – independent of the file naming and closure mechanisms.


GBSS allows you to specify programs to be called at the completion of a session (i.e., when the “File Duration” expires).  Through this feature you can have GBSS pass information created from within GBSS to other programs.  For example, you can have GBSS call an FTP program to distribute all of the files just collected to several Internet FTP sites.  This simple feature provides you with a very powerful system integration capability that exploits programs supporting command-line parameters or scripting.

Before continuing, however, it is important to state that the Post-Session Command feature provides users with great flexibility and power.  With this flexibility and power comes the potential for users to incorrectly call programs external to GBSS.  This is because GBSS has no knowledge of correct vs. incorrect calls to external programs and cannot, therefore, provide any checks of correctness before the calls to these external programs are actually made.  In short, only advanced/knowledgeable users should exploit the Post-Session Command feature.  Presented in Section 3.1.8.3 of this document is an additional set of warnings regarding the Post-Session Command feature that should be reviewed.

3.1.8.1  Post-Session Commands Window  TC “3.1.8.1  Post-Session Commands Window” \l 3 

The Post-Session Command Window is basically the window through which users enter, modify, order, and delete post-session commands.  The following provides an example of this window:

[image: image30.bmp]
This window provides the set of commands that will be launched upon completion of a session.  The end of a session occurs when the “File Duration” is reached (see Section 3.1.4.9).  Furthermore, this window shows the order in which the commands will be launched.  Notice that each command has the following components:

	Column Label
	Description

	“Cmd”
	The command number.  The order of the commands specifies the order in which each post-session command will be launched.

	“Enabled”
	Indicates whether or not the command is enabled for execution at the end of the session.

	“Wait”
	Indicates whether or not the command processor of GBSS, when it is executing the post-session commands, is to wait for the current command to complete before launching the next command.

	“Warn”
	Indicates whether or not there are any detected warnings in the post-session command.

	“Command”
	The text of the post-session command


The following describes the functionality of each button of this window:

[image: image31.bmp]Accepts changes made to the post-session commands (including any imported commands).

[image: image32.bmp]Begins the editing of a highlighted post-session command.  Simply use the mouse cursor to select the command to be edited and then press this button.  You can also begin editing a command by double-clicking on the desired command.  The actual editing of a command takes place using the “Post-Session Command-Line Editor” window described in Section 3.1.8.2.
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Copies the highlighted post-session command to the end of the set of commands and begins editing that command by launching the “Post-Session Command-Line Editor” window described in Section 3.1.8.2.  Up to 100 post-session commands are supported by GBSS.
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Creates a new command at the end of the list of post-session commands.  After creating the new command you immediately begin editing the new command using the “Post-Session Command-Line Editor” window described in Section 3.1.8.2.  Up to 100 post-session commands are supported by GBSS.
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Deletes the highlighted post-session command.
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Upon pressing this button, you will be presented with a file selection window in which you will enter and/or browse for the name of the file containing post-session commands to be imported.
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Upon pressing this button, you will be presented with a file selection window in which you will enter and/or browse for the name of the file in which to write the exported post-session commands.
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Cancels all changes to the post-session commands.

The order of the commands can be changed through this window by selecting (with the mouse) the command to be moved and then dragging that command to the desired location within the list of commands.  Again, GBSS supports up to 100 post-session commands.


The wait flag, indicates whether or not the command directly following the current command will be launched immediately after launching the current command or only after the current command has completely finished its execution.  That is, the command wait feature is used to enforce a dependency of one command upon another, in terms of when they are launched.  The wait flag is changed through the “Post-Session Command-Line Editor” window (see Section 3.1.8.2) which is launched by selecting the desired command and pressing the Edit Button.


Whenever GBSS detects any warnings associated with a particular command-line, the column labeled “Warn” for the command contain the value “Yes”. When GBSS detects no errors with the Post-Session Command, the “Warn” entry for that command is blank.  However, one should not be lulled into a false sense of security with respect to the lack of any warning indication.  Specifically, GBSS can only perform limited checks on the commands.  Furthermore, some checks cannot occur until the command is actually launched.  Therefore, the command may contain errors that GBSS cannot detect.  To determine the rationale for the warnings detected by GBSS one should highlight the offending command, press the “Edit” button and then press the “Verify” button of the displayed “Post-Session Command-Line Editor” window.


During run-time, GBSS records information about the post-session commands in the output Log file when it is enabled (see Section 3.1.6.1).  This information will include the fully expanded post-session command or the rationale as to why the post-session command failed.  The post-session commands will only launch if, at run-time, there are no warnings in the set of enabled post-session commands.  Additionally, GBSS will terminate the set of post-session commands upon receiving an error from the operating system on any command.

If you enabled the GBSS Log file (see Section 3.1.6.1), information on all post-session commands will be written to that file.  The Log file can be very helpful in testing your entered post-session commands.  That is, when testing your post-session commands, it is suggested that you enable the Log file and use a simulation file (see Sections 4.6 and 4.7).  The rationale for this suggestion is that the simulation file will “play back” faster than real-time and allow you to see the commands execute sooner than if you waited for the session to end in a live connection.  Again, the log file will contain the fully expanded commands for those commands which properly executed and any errors detected for those commands which failed to launch.
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The Post-Session Command-Line Edit window allows one to edit post-session commands and perform basic checks of the commands.  The following shows an example of this window:

[image: image39.png]ECEF Position

Epoch Point Position (WGS-34)

Site: ARAR  Clock Offset: 2170944631
X 1087868471  Clock Drift: 3209159
4880791195
3945865306

Base Station Reference Position (WGS-54)
X 1087526517
¥ -a880844215

394597.948





There are basically four parts of a command-line command: 

1)
the command-line command text, 

2)
the working directory of the command,

3)
the command enable/disable indication, and

4)
the wait for complete indication.

When entering the text of the command, you are free to use the GBSS command-line mnemonics.  The valid mnemonics are listed in the scroll box of the window.  Mnemonics are placeholders for actual values which can only be definitively determined at the completion of a session.  For example, the B-File mnemonic, inclusive of the directory in which the file is stored, is “$BFP$”.  When the post-session command is entered, the placeholder for the B-File name and directory is entered as $BFP$.  Just before the command is executed at the end of a session, GBSS substitutes the mnemonic with the actual name of the B-File, including the directory in which it is stored.


The working directory is the directory you want passed to Windows as the working directory of the command.  For most calls it is the same directory as the directory in which the program you are calling is stored.  In the above window example, the program is stored in the directory “E:\FTP”, as such, we set this directory as the working directory.  All text entered into for the working directory is treated verbatim.  More specifically, GBSS does not interpret/translate any mnemonics found in the entry of the working directory field.


The “Enable Command” checkbox is used to enable/disable selected commands.  This feature is particularly useful when you are testing your post-session commands because you can disable the commands which are not directly part of your test.


The wait for complete indication is used to indicate whether or not GBSS will wait for the current command to complete before launching the next command in the set of post-session commands.  Checking this checkbox allows you to specify the dependency of later commands upon the completion of the current command.  If there are no later dependencies then the checkbox labeled “Wait for this command to complete before issuing the next command” does not need to be checked.  However, if you want to ensure that each command is launched only after the completion of the last command, make sure that the wait for complete checkbox is checked on each command.


The lower half of this window displays any warnings detected by GBSS as a result of pressing the OK or Verify Buttons.  Again, the verification that GBSS performs on the entered commands is limited.  The lack of a negative indication regarding a command does not imply that it is error free.  When GBSS detects an error, it will attempt to show the location of the violation in the text box labeled “Next Warning Position Within Command-Line”.  The location is indicated using 3 carat symbols (i.e., “^^^”).  The rationale for the warning will be displayed in the text box labeled “Reason for Warning”.  The following provides an example of the window with a warning indication:
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Notice in the above example that the position of the warning appears to be the mnemonic $TFP$.


Currently there are only four warnings displayed by GBSS. These are:

1)
Expansion of mnemonics causes command-line length to exceed maximum.

2)
Mnemonic does not agree with selected configuration.

3)
Badly formed or unrecognized command-line mnemonic

4)
Invalid working directory for the program

The first warning occurs when the expanded form of the command-line causes the command-line to exceed 256 characters (i.e., 256 characters is the maximum per command-line command).  The second warning occurs when the current configuration of GBSS conflicts with the command-line mnemonic.  For example, your command-line uses a mnemonic which represents Trap files but you have not selected Trap files for output by GBSS in the “Configuration | Output Files” menu.  The third warning occurs when the GBSS does not recognize an entered mnemonic (i.e., the characters between two, and including, the “$” characters).  The final warning occurs when you specify a working directory that does not exist on disk.


Note that even though a command contains a warning, GBSS permits the acceptance and storage of that command.  If by run-time the cause of that that warning is not corrected and that command is enabled, GBSS will cancel all post-session commands until the set of enabled commands are completely warning free.  Additionally, GBSS can detect other warnings/errors at run-time.  When any such warnings/errors are detected, GBSS will display the rationale for the warning/error in the Diagnostic Message Window, echo that warning/error in the log file, and terminate any and all post-session commands for the current session.


Most of the mnemonics are clearly defined in the “Description” part of the mnemonic table of the Post-Session Command-Line Editor window.  However, the following describes some of the special mnemonics:

	Mnemonic
	Description

	$$
	Expands to the $ character

	$\/$
	Toggles On and Off the translation of the backslash character to the forward slash character.  For example, suppose that the full primary directory path, without the drive, is \GPS_Data\May98\Day12”.  The post-session command:

C:\Utl\GetFiles.exe $NDFPDD$

would translate to

C:\Utl\GetFiles.exe \GPS_Data\May98\Day12

While the post-session command:

C:\Utl\GetFiles.exe $\/$$NDFPDD$$\/$

would translate to

C:\Utl\GetFiles.exe /GPS_Data/May98/Day12

This backslash to forward slash translation is useful when interfacing with UNIX.


Please note that mnemonics can be “chained” together to form a single command-line token.  For example, assume that the current session is session ‘C’ on Jan, 9, 1998 for site REMD, then the following post-session command:

C:\GPPS\Makeufil.exe $BFP$ U$SITE$$S$$YY$.$DDD$

would translate to:

C:\GPPS\Makeufil.exe D:\GPS_DATA\Jan98\Day09\BREMDC98.009 UREMDC98.009
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The purpose of this section is to provide miscellaneous information regarding the Post-Session command feature of GBSS.  Before continuing with the discussion, it is important for the reader to understand what it means for a command to be “completed”.  The completion of a command is dependent upon the perspective from which you view the command.  That is, from the perspective of the operating system (i.e., Windows) a command is viewed complete when the program actually finishes.  However, there are cases where the command will be completed from the GBSS perspective even though it has not completed from the perspective of Windows.  For example, if the Post-Session Command-Line Editor window dialog item “Wait for this command to complete before issuing the next command” was NOT checked for a command, when GBSS launches the command it will not wait for Windows to return a “complete” indication before launching the next command.  From the perspective of GBSS the command has completed.  However, from the perspective of Windows, the command may still be executing and has not, therefore, completed execution from the perspective of Windows.


When GBSS is running and it reaches the end of a “File Duration” it begins launching the Post-Session Commands.  The command being executed, or any errors encountered while attempting to start the command, will be sent to the Diagnostic Message Window and the Log file.  That is, if you encounter errors in your post-session commands, ensure that the Log file is turned on (see Section 3.1.6.1) and then run GBSS again.  Any errors will be reported in the Log file and in the Diagnostic Message Window.  Successful command launches will be displayed in the Post-Session Command Summary Window, in the Diagnostic Message Window, and in the Log file.  The time at which the command was launched (in seconds of GPS week) will be reported to the Diagnostic Message Window and the Log file.


It is important to note that when GBSS is operating in the Simulation, Playback or Auto-Playback modes and the end of a File Duration is reached, all post-session commands will be completed, from the perspective of GBSS, before continuing the simulation/playback.  Additionally, regardless of the “Wait” flag on each command, each command will be launched in a wait for complete mode (i.e., as if the “Wait” flag was set for each command).

The following lists some miscellaneous topics and warnings related to the Post-Session Command feature:

1)
GBSS will permit 100 post-session commands.

2)
GBSS cannot verify the complete correctness of any Post-Session Command.  As such, users should fully checkout their post-session commands and the impacts of these commands upon other components of their system before allowing the post-session commands to become part of operational environments.

3)
Users should fully checkout their post-session commands before allowing them in operational environments.  The checkout should include implementing the commands in the GBSS environment.

4)
Command-line sequences which take more than the "File Duration" to complete (from both the perspective of GBSS and Windows) should not be used.  That is, GBSS will not launch the commands of a given session if, from the perspective of GBSS, the commands from the previous session have not completed.  Furthermore, users should ensure that their post-session commands (from the perspective of Windows) complete before the subsequent "File Duration" period is over.  Failure to do so could cause GBSS to launch more processes than your computer can handle -- IT IS UP TO YOU, THE USER, TO MAKE SURE THAT THIS DOES NOT HAPPEN.

5)
Programs that access the communications port to which GBSS is connected must not be used.

6)
When the user manually terminates a session (either by "Disconnecting" or exiting GBSS), the post-session commands for that session will not be launched.

7)
If there are any commands that have not completed, from the perspective of GBSS, at the manual termination of a session (i.e., commands from the session just prior to the one just terminated are still running), then GBSS will automatically terminate those commands.

8)
When the Auto-Playback feature of the GBSS is invoked, GBSS will wait for all post-session commands to finish (from the perspective of GBSS) before continuing the simulation into the next session.

9)
Be advised that the compression performed at the end of a session (from within GBSS) may not have been completed by the time the post-session commands start running.  As such, if your post-session commands require use of these compressed files, then it is suggested that your post-session commands perform the compression on a wait for complete basis (i.e., do not have GBSS perform the compression via options set in the “Configurations | File Outputs”).

10)
When a session is terminated due to a system failure (such as a power failure), GBSS will not launch the post-session commands for the terminated session.  Note: if GBSS is restarted within the same session timeframe, the files before the failure will be renamed and GBSS continues to store data in the files named for the current session.  At the completion of this session, GBSS will execute the post-session commands on the files for the current session (i.e., these will not include the renamed files).

11)
When the post-session commands for a session are terminated due to a system failure (such as a power failure), GBSS will not restart those commands on the restart of GBSS.  The commands will, however, be started at the completion of the subsequent session.

12)
It is recommended that you not use post-session commands with embedded spaces in the paths.  For examples, many programs are automatically installed in the “\Program Files” directory.  While GBSS has been tested with and does operate properly with paths containing spaces, this author has seen the Windows command processor become confused with paths containing spaces.  For this reason, it is recommended that you not use paths with embedded spaces (i.e., copy or move programs to paths that do not contain spaces).  Additionally, you can assist the command interpreter by placing quotes around the executable program name or batch file name (including path) in the command-line text.  You should not place quotes around the working directory of the post-session command.  For example, C:\Program Files\Ashtech\GBSS\Utls\AshFTPMD.exe contains a space.  To assist the interpreter, enclose the entire program path in quotes: e.g., “C:\Program Files\Ashtech\GBSS\Utls\AshFTPMD.exe”.

13)
When testing your post-session commands, it is suggested that you enable the Log file and use a simulation file (see Sections 4.6 and 4.7).  The rationale for this suggestion is that the simulation file will “play back” faster than real-time and allow you to see the commands execute sooner than if you waited for the session to end in a live connection.  Again, the log file will contain the fully expanded commands for those commands which properly executed and any errors detected for those commands which failed to launch.

14)
MS-DOS Batch files can be called from GBSS as well.  When batch files are called from within GBSS, Windows creates an command interpreter window and runs the batch file in that environment.  You must, however, clearly state in the text of the command-line call that the file being executed is a batch file.  You do this by appending the file type to the execution command.  For example, suppose you had a batch file named “RENAMER.BAT” in the directory C:\BATCHES.  Your command-line text should look something like the following:

C:\BATCHES\RENAMER.BAT

Notice that the “.BAT” extent has been added.

15)
Intrinsic MS-DOS functions cannot be directly called from the command-line of GBSS.  Intrinsic MS-DOS functions have no associated .EXE file on your hard drive.  Examples of these functions are “del”, “rename”, “copy” and “mkdir”.  If you wish to use an intrinsic MS-DOS functions, you must embed it in a batch file and execute the batch file using a post-session command.
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In this section, several post-session command examples are presented.  Many assumptions are made in these examples and will, therefore, not necessarily work in your environment.  These assumptions include such things as hard drive letters and directories in which files are stored.  Thus, if you wish to use the examples, you must tailor them to your computer/system environment.
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The Automatic playback feature was specifically designed to support the Post-Session Command-Line feature.  This is why GBSS accepts the GPS week and Seconds of GPS week for the start of the Trap File in the automatic playback mode (see Section 4.7).  The Post-Session Command mnemonics $GPW$ and $GPS$ represent the GPS week and the Seconds of GPS week, respectively.  The following shows an example call that could be entered into GBSS using the GBSS Post-Session Commands feature to invoke the Automatic Playback feature of GBSS:

D:\SCNDGBSS\GBSS.exe –P $GPW$ $GPS$ $TFP$


When GBSS is called, it employs the configuration contained in the files GBSS.INI and GBSS.SES.  To set features used during the automatic playback which are different than those normally run for GBSS, one would need to make a copy of the files GBSS.exe, GBSS.ses and GBSS.ini in a different directory.  Again, the reason is that the configuration is stored in the files GBSS.INI and GBSS.ses.  By copying the files to a new directory, you are essentially making an independent configuration of GBSS.  You will then need to set configuration of the copied GBSS using its configuration windows (i.e., thereby setting the independent configuration).

For the purposes of this discussion, assume that the normal GBSS.exe and GBSS.ini files are in the C:\Program Files\Ashtech\GBSS.  Further assume that you make copies of the files GBSS.exe and GBSS.ini in the directory D:\SCNDGBSS.  You should then launch (i.e., execute) the copy of GBSS in the D:\SCNDGBSS directory and configure the program as desired using the normal menus of GBSS.  After changing the settings of the copy as desired, exit GBSS (this will save the configuration).  When you initiate the Automatic Playback feature, be sure to call the one in the D:\SCNDGBSS directory.  In this example, you configure your normal copy of GBSS (i.e., the one in the directory C:\Program Files\Ashtech\GBSS) to call the second copy of GBSS at the completion of the session via the following Post-Session Command:

D:\SCNDGBSS\GBSS.exe –P $GPW$ $GPS$ $TFP$

Obviously, the working directory of this command should be D:\SCNDGBSS.  This will have the primary copy of GBSS (i.e., the one in the C:\Program Files\Ashtech directory) call the second copy of GBSS (i.e., the one in the D:\SCNDGBSS directory) which will use its own independent configuration (i.e., stored in the file D:\SCNDGBSS\GBSS.INI).  It may not be too clear, but when this happens, two independent copies of GBSS will be running simultaneously: one copy will be communicating with a receiver and one will be in playback mode.


One might ask, why would you want GBSS to call a copy of itself?  The answer is quite simple.  Suppose that your objective was to create 30-second epoch data and 1-second epoch data files from the same receiver and you wanted to store that data into different directories.  To do this, you would have the primary copy of GBSS communicate directly with the GPS receiver requesting it to output 1-second data.  Futher, this copy should be set to output a trap file.  The second copy should then be configured to output the data to different directory (via the Configuration | Output Files menu) and have its epoch filtering set to 30 seconds (see Section 3.1.4.11).  Finally, you should have the primary copy of GBSS configured to call the second copy of GBSS (via Post-Session Commands) as shown in the example of this Section.
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In Appendix C we document a utility program supplied with GBSS by the name of ASHFTPMD.  This utility program was specifically designed to create directories on an FTP server (which grants permission to do so).  We have also discussed the use of WS_FTP professional, an FTP program used to transfer files to FTP servers (which grants permission to do so).  In this example, we use the program ASHFTPMD to create directories on the remote FTP server, if those directories do not already exist, and then transfer GBSS collected files to those directories.  Furthermore, on the target FTP server we wish to store raw Ashtech receiver file data in one directory while storing the RINEX counterparts in another directory.


We will assume that the directory in which ASHFTPMD.EXE and FTP95PRO.EXE are stored is “C:\FTP”.  As such the working directory of each post-session command is “C:\FTP”.  With these assumptions consider the following post-session commands, each of which are created on a “wait for complete” basis.

1)
c:\ftp\ashftpmd.exe ftp.server.name usrid passwd /pub/ashtech/$YYYY$/$MM$_$DD$

2)
c:\ftp\ashftpmd.exe ftp.server.name usrid passwd /pub/rinex/$YYYY$/$MM$_$DD$

3)
c:\ftp\ftp95pro.exe -p ash_u -s local:$BFP$ -d ash_u:/pub/ashtech/$YYYY$/$MM$_$DD$/$BF$

4)
c:\ftp\ftp95pro.exe -p ash_u -s local:$EFP$ -d ash_u:/pub/ashtech/$YYYY$/$MM$_$DD$/$EF$

5)
c:\ftp\ftp95pro.exe -p ash_u -s local:$SFP$ -d ash_u:/pub/ashtech/$YYYY$/$MM$_$DD$/$SF$

6)
c:\ftp\ftp95pro.exe -p ash_u -s local:$ROFP$ -d ash_u:/pub/rinex/$YYYY$/$MM$_$DD$/$ROF$

7)
c:\ftp\ftp95pro.exe -p ash_u -s local:$RNFP$ -d ash_u:/pub/rinex/$YYYY$/$MM$_$DD$/$RNF$

In each post-session command, the mnemonics $YYYY$, $MM$, $DD$ are used.  In each case, these mnemonics represent the time of the session as 4-digit year, 2-digit month, and 2-digit day of the month, respectively.  For example, suppose that the session of data occurs on December 14, 1999, then when launching the post-session commands GBSS will translate first post-session command as follows:

1)
c:\ftp\ashftpmd.exe ftp.server.name usrid passwd /pub/ashtech/1999/12_14

This command will launch the program ASHFTPMD and create the directory “/pub/ashtech/1999/12_14” on the FTP server.  Our intent with this command is to create a directory on the FTP server in which to store the raw Ashtech formatted files.  Again, that directory will only be created if it does not already exist on the FTP server.  Of course, this assumes that the parameters passed to ASHFTPMD define a the correct FTP server, user name, and password and that the FTP server grants that “user name” permission to create directories.  Throughout the remainder of this example, we will assume that the FTP server grants the permissions needed and that the account information is correct.

The second command is translated by GBSS as follows:

2)
c:\ftp\ashftpmd.exe ftp.server.name usrid passwd /pub/rinex/1999/12_14

This command will launch the program ASHFTPMD and create the directory “/pub/rinex/1999/12_14” on the FTP server.  Our intent with this command is to create a directory in which to store the GBSS created RINEX files.  Again, that directory will only be created if it does not already exist on the FTP server.

In the remaining post-session commands of this example, our intent is to use the program FTP95PRO.EXE to transfer files to the FTP server (please consult the manual for that program for details on its command-line structure and options).  In each of these commands, we push the appropriate files to the directories previously created.  To do this we use several mnemonics which are described in the table which follows:

	Mnemonic
	Description

	$BFP$
	The name of the B-File created by GBSS, including full drive and path to that file.  It is important to stress that we are referring to the name and path of the file created by GBSS and not the file itself.

	$BF$
	The name of the B-File created by GBSS, but does not include any drive or path information.  It is important to stress that we are referring to the name of the file created by GBSS and not the file itself.

	$EFP$
	The name of the E-File created by GBSS, including full drive and path to that file.  It is important to stress that we are referring to the name and path of the file created by GBSS and not the file itself.

	$EF$
	The name of the E-File created by GBSS, but does not include any drive or path information.  It is important to stress that we are referring to the name of the file created by GBSS and not the file itself.

	$SFP$
	The name of the S-File created by GBSS, including full drive and path to that file.  It is important to stress that we are referring to the name and path of the file created by GBSS and not the file itself.

	$SF$
	The name of the S-File created by GBSS, but does not include any drive or path information.  It is important to stress that we are referring to the name of the file created by GBSS and not the file itself.

	$ROFP$
	The name of the RINEX Observation File created by GBSS, including full drive and path to that file.  It is important to stress that we are referring to the name and path of the file created by GBSS and not the file itself.

	$ROF$
	The name of the RINEX Observation File created by GBSS, but does not include any drive or path information.  It is important to stress that we are referring to the name of the file created by GBSS and not the file itself.

	$RNFP$
	The name of the RINEX Navigation File created by GBSS, including full drive and path to that file.  It is important to stress that we are referring to the name and path of the file created by GBSS and not the file itself.

	$RNF$
	The name of the RINEX Navigation File created by GBSS, but does not include any drive or path information.  It is important to stress that we are referring to the name of the file created by GBSS and not the file itself.


Let us suppose that the file is session B (RINEX session ‘2’) on December 14, 1999.  Further, let us suppose that the Ashtech sub-directory structure has been enabled in GBSS and that the files of interest are stored in the Primary Data Directory having a root directory of “E:\GPSDATA”.  The third command would be translated by GBSS as follows:

3)
c:\ftp\ftp95pro.exe -p ash_u -s local:E:\GPSDATA\DEC99\DAY14\BSITEB99.348 -d ash_u:/pub/ashtech/1999/12_14/BSITEB99.348

Using the same supposition, the sixth post-session command would be translated as follows:

6)
c:\ftp\ftp95pro.exe -p ash_u -s local: E:\GPSDATA\DEC99\DAY14\SITE3482.99O -d ash_u:/pub/rinex/1999/12_14/SITE3482.99O

We have shown the translation for the remaining post-session commands because they are simular to those already described.

3.1.8.4.3  A Remote Receiver and a Network Directory Example TC “3.1.8.4.3  A Remote Receiver and a Network Directory Example” \l 4 

In this example, we seek to copy all data stored by GBSS to a network drive.  Further, it is desired to have GBSS, using another program, dial a remotely located GPS receiver to retrieve its data, convert that data to RINEX, and then store the downloaded and converted data onto the network drive.  To accomplish this, the following steps are to be performed through GBSS post-session commands at the completion of each “File Duration”:

1)
GBSS will call CGREMOTE.EXE, an Ashtech program for remote receiver control, to dial a remote GPS receiver and download its data.

2)
GBSS will call a batch file created by CGREMOTE.EXE to decompress the data downloaded from step 1 into Ashtech formatted GPS data files.

3)
GBSS will delete, via a batch file, the receiver image file downloaded in step 1.

4)
GBSS will move, via a batch file, the data files created from step 2 to the same directory in which GBSS is storing data from a local receiver.

5)
GBSS will call XYZASHRX.EXE to convert the data files from step 4 to their associated RINEX counterparts.

6)
GBSS will copy the created RINEX files of step 5 and those created by GBSS (through its connection to a local GPS receiver) to the target network directory.

Throughout this example, we make the following assumptions:

1)
The reader is familiar with the utility programs, and their command-line parameters, called through these post-session commands (e.g., CGREMOTE.EXE and XYZASHRX.EXE).

2)
The reader is familiar with MS-DOS batch command files.

3)
The directory in which REMOTE.EXE is stored is E:\REMOTE.

4)
The directory in which XYZASHRX.EXE is stored is 

“C:\Program Files\Ashtech\GBSS\UTILS”.

5)
All of the GBSS output files of interest (i.e., the files to be transferred to the shared network drive) are stored in the GBSS Primary Output Data Directory.

6)
The target network drive for all of the files of interest is drive “E:”.  The target directory structure on that drive will be \Refdata.YY\Month.mmm\Day.dd, where, YY is the 2-digit year of the data, mmm is the 3-character month of the data, and dd is the 2-digit day of the month.

7)
The File duration used by GBSS maps one-to-one with the sessions programmed in the receiver.  This ensures that the session codes for Ashtech formatted data files generated by GBSS will be the same as those generated by the remote receiver (via CGREMOTE.EXE).

The following lists the post-session commands for this example, each of which are created on a “wait for complete” basis.  With each, we list the GBSS post-session command and its associated working directory.

C1)
e:\Remote\cgremote.exe -C 1 -D 2 -S -HS DECOMP.BAT

Working Directory: e:\Remote

C2)
e:\Remote\DECOMP.BAT


Working Directory: e:\Remote

C3)
e:\Remote\DELETE.BAT

Working Directory: e:\Remote

C4)
e:\Remote\MOVE1.BAT $FPDD$

Working Directory: e:\Remote

C5)
“C:\Program Files\ASHTECH\GBSS\UTILS\XYZAshRx.exe" -I $FPDD$\BCVB2$S$$YY$.$DDD$ $FPDD$\ECVB2$S$$YY$.$DDD$ $FPDD$\SCVB2$S$$YY$.$DDD$  -S 1 -C 0


Working Directory: C:\Program Files\ASHTECH\GBSS\UTILS

C6)
E:\REMOTE\Copier.bat $FPDD$ $YY$ $MMM$ $DD$


Working Directory: e:\Remote

We will now describe each step in more detail.

Step 1:


There are no mnemonics from GBSS required to call CGREMOTE.EXE.  We simply use the normal command-line format of CGREMOTE to dial the remote receiver, download receiver image files, and create the batch file needed to decompress the image files.

Step 2:


We call the batch file created under step 1 to decompress the receiver image files downloaded under step 1.  The decompressed files will be the normal Ashtech processing data files (e.g., B-, E-, and S-Files).  Notice that we have included the “.BAT” extent when calling the batch routine.  This is required by the operating system and should be included with any post-session command call to a batch file.

Step 3:


We call the batch command file DELETE.BAT to delete the download receiver image file as it is no longer needed.  Notice that in the post-session command that we again include the “.BAT” extent of the batch file.  The contents of the called batch file are as follows:
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This is a particularly noteworthy batch file in that it contains an MS-DOS intrinsic command (see Section 3.1.8.3).  Intrinsic MS-DOS commands cannot be directly called from a GBSS post-session command.  Windows permits GBSS, however, to launch a batch file that contains these intrinsic commands.  This is why we did not call the “del” command directly from the post-session command.

Step 4:


GBSS calls the batch command file MOVE1.BAT to move the data files created under step 1.  The contents of the batch file are as follows:
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This is another particularly noteworthy batch file in that it also contains an MS-DOS intrinsic command (see Section 3.1.8.3).  Intrinsic MS-DOS commands cannot be directly called from a GBSS post-session command.  Windows permits GBSS, however, to launch a batch file that contains these intrinsic commands.  Also to be noted is the use of argument passing into a batch file (i.e., the use of the “%1”).  For explanations of this parameter passing mechanism, please consult other references on MS-DOS batch programming.

Step 5:


GBSS calls the program XYZAshRx.EXE to convert the Ashtech formatted files of step 4 to RINEX.  In this post-session command we use the following GBSS mnemonics:

	Mnemonic
	Description

	$FPDD$
	The drive and directory of the current GBSS Primary Data Output Path.

	$S$
	The session code of the files to be converted to RINEX.

	$YY$
	The 2-digit year of the files to be converted to RINEX.

	$DDD$
	The 3-digit day of the year of the files to be converted to RINEX.


Through this post-session command we construct the full name of the files needed to convert the B-, E-, and S-Files to the RINEX Observation and Navigation data files.  It is important to note that through the mnemonics of the post-session command feature, one can create tailored directory and file names.

Step 6:


GBSS calls another batch file to copy the RINEX files of step 5 and those created by GBSS (through its connection to a local GPS receiver) to the target network drive/directory.  The content of the batch file called is as follows:

[image: image43.png]Logging Summary

Fll Duration: |1 (hours)  Fitering

Logging Since: | 0543198 18:16:14_ (GPS)

Wone e memgtons

Lest Interruption: | 05108198 023417 (GPS)

Epachntervat 500 (sec)

EevtionMask. [0 (deg)
Prinary Directory: | EPRI_DIRMaySDay13t

Secondary Drectory: [EASEC_DIRMay9tDay13\

Ashtech Fis: BAAAASSSAS3 EARAASISASS SAAARSI8.133

Ui AsttechFles:  |BAARASX8A33 EARAASX133 SARAASXEA33
asttechlonFie:  [10098.433 asttech Trap Fle: [TARAAS98.133

RIEX Fils: ARAA1331.980 ARAATIZI.SH

RINEX L1 Files: ARAMI3IXE0 ARARIT3)XON





The batch file first attempts to make the target directory on the network drive.  Notice that if the target directory already exists, the mkdir commands (which is also an MS-DOS intrinsic command) will fail but will not cause the batch file execution to terminate.  Next the batch file calls an MS-DOS intrinsic command to copy all of the data from the source directory (i.e., the GBSS Primary Data Output Path) to the target network drive.  The batch file then deletes (in the no confirmation asking, or quiet, mode) the files in the GBSS Primary Data Output Path.


As you can see by the documention of the batch file (i.e., the text immediately following “REM” on the first 8 lines of the file) that there are 4 arguments passed to this batch file.  These arguments relate, in order, to the parameters expressed in the last post-session command.

3.1.8.4.4  RINEX Session Rename and Push to an FTP Server Example TC “3.1.8.4.4  RINEX Session Rename and Push to an FTP Server Example” \l 4 

The primary objectives of this example are:

1)
Renaming the RINEX files created by GBSS such that their session codes precisely match those of the session codes for the Ashtech B-, E-, and S-Files; and 

2)
Upload all of the data files created by GBSS, including the renamed RINEX files, to an FTP server. 

Throughout this example, we make the following assumptions:

1)
The reader is familiar with the utility programs, and their command-line parameters, called through these post session commands (e.g., FTPPRO95.EXE).

2)
The reader is familiar with MS-DOS batch command files.

3)
The directory in which the batch file are stored is C:\BATCHES.

4)
The target directory structure on the remote FTP server will be /cors/data/mmmYY/Daydd, where, mmm is the 3-character month of the data, YY is the 2-digit year of the data, and dd is the 2-digit day of the month.

5)
Permission to create directories and store files on the remote FTP server has been granted for the accounts we are using.

The following lists the post-session commands for this example, each of which are created on a “wait for complete” basis.  With each, we list the GBSS post-session command and its associated working directory.

C1)
C:\BATCHES\RxAshSes.Bat $FPDD$ $SITE$ $S$ $RXS$

Working Directory: C:\BATCHES

C2)
C:\BATCHES\RxAshSes.Bat $FSDD$ $SITE$ $S$ $RXS$


Working Directory: C:\BATCHES

C3)
c:\ftp\ashftpmd.exe ftp.ourserver.com usrname passwd /cors/data/$MMM$$YY$/DAY$DD$


Working Directory: C:\FTP

C4)
c:\ftp\ftp95pro.exe -p condorST -s local:$BFP$ -d condorST:/cors/data/$MMM$$YY$/DAY$DD$/$BF$


Working Directory: C:\FTP

C5)
c:\ftp\ftp95pro.exe -p condorST -s local:$BFP$ -d condorST:/cors/data/$MMM$$YY$/DAY$DD$/$EF$


Working Directory: C:\FTP

C6)
c:\ftp\ftp95pro.exe -p condorST -s local:$BFP$ -d condorST:/cors/data/$MMM$$YY$/DAY$DD$/$SF$


Working Directory: C:\FTP

C7)
C:\BATCHES\UPLOAD.BAT $S$ $DDD$ $YY$ $FPDD$ /cors/data/$MMM$$YY$/DAY$DD$/


Working Directory: C:\BATCHES

We will now describe each step in more detail.

Step 1:


GBSS calls the batch command file RXASHSES.BAT to rename the RINEX files stored in the GBSS Primary Data Directory such that their session codes to exactly match that of the B-, E- and S-Files.  The contents of the batch file is as follows:

[image: image44.png]Logging Summary

File Duration:  [1

Logging Since: | 0543198 18:18:42  (GPS)

(o9 Pl Mone (o) Wemptons 8

Lest Interruption: | 05108198 023417 (GPS)

Epach rtervat. |5.00

(s20) EevtionMask. [0 (deg)

Prinary Directory: | EAGPS_DATAMay9tDay13\

Secondary Drectory: [EAGPS_DATAMay9tDay13\

Ashtech Fis: BAAAASSSAS3 EARAASISASS SAAARSI8.133

Ui AsttechFles:  |BAARASX8A33 EARAASX133 SARAASXEA33
asttechlonFie:  [10098.433 asttech Trap Fle: [TARAAS98.133

RIEX Fils: ARAA1331.980 ARAATIZI.SH

RINEX L1 Files: ARAMI3IXE0 ARARIT3)XON





Here we are calling the MS-DOS intrinsic command “rename”, as such we have placed it into a batch file.  Notice in the post-session command that we are using the mnemonics $S$ and $RXS$.  “$S$” Is the mnemonic for the session code of the Ashtech processing B-, E-, and S-Files and “$RXS$” is the mnemonic for the session code of the RINEX files.

Step 2:


GBSS calls the batch command file RXASHSES.BAT to rename the RINEX files such that their session codes to exactly match that of the B-, E- and S-Files.  We call the same batch file as was called under step 1 but are performing the operation for the files stored in the GBSS Secondary Data Directory. 
Step 3:


GBSS calls the utility program ASHFTPMD.EXE to create a directory on the remote FTP server.  This particular utility program will only attempt to create the directory if it does not already exist on that server.

Steps 4 to 6:


GBSS calls FTP95PRO.EXE to push the B-, E- and S-files created by GBSS.  For example, in step 4 we use the mnemonic $BFP$ which contains the full name and path of the B-File created by GBSS.  We also use the mnemonic $BF$ which contains only the name of the B-File (and not any drive or path information).

Step 7:


GBSS calls the batch file name UPLOAD.BAT to push the renamed RINEX files to the remote FTP server.  The contents of the batch file are as follows:
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In this case, we did not need to use a batch file to perform the operations but did so for the instructive purposes of the example.  We are simply pushing the RINEX Observation and Navigation files to the remote FTP server using FTP95PRO.EXE.  Please pay particular attention to the mnemonic used for the session code in the post-session command. “$S$” Is the mnemonic for the session code of the Ashtech processing B-, E-, and S-Files.  Here we are using this mnemonic because we have already renamed the RINEX session codes to exactly match that of the B-, E- and S-Files.

3.1.9  External Modules Configuration TC “3.1.9  External Modules Configuration” \l 2 

Built into GBSS is a real-time interfacing capability specifically designed to provide external programs with real-time data collected through GBSS.  This allows one to develop applications using GPS data without concern for the details associated with communicating with the different receiver variants and the file management associated with archival of that data.  That is, one can concentrate on the needs of their particular application.


Next we will present a conceptual view of the interface mechanism.  Most users of GBSS will not be concerned with this conceptual view.  However, the explanation will help explain the rationale behind the configuration needs and configuration approach within GBSS as it relates to the external programs (termed external modules).


Later, we will present the configuration approach through an example.  We will use the GBSS Met module as our example.  This module was designed to facilitate the collection and archival of meteorological data using GBSS, a GPS receiver, and a meteorological sensor.

3.1.9.1  Conceptual View of the External Module Interface  TC “3.1.9.1  Conceptual View of the External Module Interface” \l 3 
Conceptually, this interface has the appearance depicted in the figure which follows.
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GBSS manages all that is needed to set-up for and initiate the transfer of data from the GPS receiver.  Also, GBSS, through its normal configuration, can archive and manage various data collected from the receiver.  When configured to do so, GBSS can initialize and communicate through an interface to external programs.

There are a variety of ways one can configure the relationship between one or more external programs, a single or multiple copies of GBSS, and one or more GPS receivers.  The simplest form is depicted above.  That is, a single external program communicating with a single copy of GBSS with a single receiver.  Consider the second general form depicted in the next figure.

[image: image47.png]Text of Current Commnct
[EFTPASHFTPMA testashtech.com guest tester PR_COMP.





In the above depicted configuration, there are many applications (or external modules) interfacing with a single copy of GBSS over a single software interface.  Each external program, through this interface, can send commands to and receive data from GBSS.  Although the figure gives the appearance that the external programs can communicate with one another through this interface, they cannot: the developers of the external applications would need to build their own inter-program interface to do so.

The third general form is depicted in the figure that follows.
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In the above figure, we depict one external program interfacing with many copies of GBSS, each of which is communicating with a single receiver.  To be clear, GBSS communicates with a single receiver: a single copy does not communicate with multiple receivers simultaneously.  When configured in this third form, each copy of GBSS must originate from its own copy from disk.  That is, one must create copy GBSS.exe and its configuration files (GBSS.INI and GBSS.SES) to another directory, one copy for each multiple copy desired.  The rationale for this copying is quite simple – the configuration for a single copy of GBSS is stored in its configuration files (GBSS.INI and GBSS.SES).  Launching multiple copies of GBSS from the same directory location would cause a contention between these copies in terms of their configuration.  Thus, each copy of GBSS could be configured independently by placing these files in separate directories.


It is particularly important to note that in the third form (shown in the above figure) that there are multiple interfaces to the single external program, one for each copy of GBSS.  These interfaces are truly independent, each of which originates from a single copy of GBSS.


Presented above are the general forms of the interfacing mechanism.  Combinations of the above forms can be exploited to take full advantage of the data made available from GBSS through this interface.  However, with the flexibility comes complexity.  This complexity is manifested into a requirement that might confuse the novice user.  We have sought to reduce that complexity to a few key configuration items.  The most notable of which is the requirement that users provide an interface name.  This name does nothing more than identify the interface to both GBSS and its associated external program(s).  That is, the interface identifier, which is simply an 8 character text string of your choice, must be supplied to both GBSS (through its external module configuration) and to all external programs using data from that single copy of GBSS.  Further, each copy of GBSS must have its own interface identifier.  That is, if two copies of GBSS are given the same interface name, then one copy of GBSS will report an error and disallow any transactions over that interface.

3.1.9.2  Configuration Description Through an Example TC “3.1.9.2  Configuration Description Through an Example” \l 3 

As was stated earlier, we will present the configuration approach through an example.  We will use the GBSS Met module, which was designed to facilitate the collection and archival of meteorological data using GBSS, a GPS receiver, and a meteorological sensor.  Presented here, will be the configuration from the GBSS perspective and we will not describe the configuration requirements of the GBSS Met Module.  For a detailed description of the GBSS Met Module configuration process, please consult the appropriate documentation for that program.


GBSSMet depends upon GBSS providing it with real-time data.  Because GBSS and the Meteorological Module (i.e., GBSSMet) have been designed to allow multiple copies of each program to be running at one time, one must specify which copy(ies) of GBSSMet runs with a single copy of GBSS (the rationale for which was described in Section 3.1.9.1).  GBSS does this by essentially naming a real-time data pipe.  This same pipe name is then used in the Meteorological Module.


To configure the real-time outputs for GBSS, one must run GBSS and select the “Configuration | Real-Time Interface” menu item.  Upon selecting this menu option, you will be presented with the following menu:
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To enable the real-time interface to external program modules (such as GBSSMet), you must select the checkbox labeled “Allow real-time interface with external programs”.  Once you select this checkbox, the 8-character pipe identification field and the “Configure External Modules” button become active.  The 8-character pipe identification is used to identify the data stream from this copy of GBSS to external modules.  For example, if you will be running multiple copies of GBSS on a single computer and wish to provide real-time data to external modules, then each copy of GBSS should use its own 8-character pipe name.  You can choose the names, but make each one different and do NOT use any space or other special characters.  For most installations, the default pipe name is sufficient.


For most installations of the Meteorological Module, you will simply need to set the checkbox labeled as “Allow real-time interface with external programs”.  That is, set this checkbox and then press the ‘OK’ button.  However, there are times when a more detailed configuration is required.  This is described below.


By pressing the “Configure External Modules” button, you will be given an opportunity to provide GBSS with information about the external program module.  Upon pressing this button, you will be given a window similar to the following:
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Each copy of GBSS will support up to 10 external program modules.  The “Next >>” and “Prev <<” buttons let you scan through the configuration of each of the 10 modules.  


Certain external modules are specifically identified to GBSS by a “Client ID”.  This ID is used primarily to prevent multiple copies of the same program from automatically being launched by GBSS.  The ID is defined by the developer of the external module.  For the case of the Meteorological Module, the Client ID is “GBSSMETS”.  The entry is case sensitive.  Please note that this discussion assumes that the external program being called implements the interface to GBSS.  That is, one could, through this external modules feature, have GBSS launch an external program which does not implement the GBSS real-time interface.  However, because that program is not communicating with GBSS through this interface, GBSS will continuously assume that it failed to launch the external program.  This could lead to GBSS inadvertently launching many copies of the external program.  Therefore, it is suggested that this mechanism be used only for external programs which fully implement the GBSS interface.


The area of the menu labeled “Entry in ‘Modules’ Menu” allows you to specify whether or not you want an entry in the Modules item of the GBSS main menu.  That is, once you “allow real-time interface with external programs”, a “Modules” entry will be added to the GBSS Main menu as follows.
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By configuring an “Entry in [the] ‘Modules’ Menu”, you then are specifying whether or not you want an entry in the “Modules” menu.  The above example would add the following to the Modules Menu.
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The “Command-Line” area of the External Modules Configuration window allows you to specify how GBSS is to launch the external module.  You MUST provide BOTH the Command-Line and the Working Directory.  Failure to do so could result in erroneous behavior of the external module.  When supplying the text of the command-line (not the working directory), you should use quotation characters to clearly state path names with spaces in them.  Notice, in the example provided, that the entire command-line is quoted.  This is because we are quoting the entire full path to the executable Meteorological Module program.  To be clear, when the command-line is used to call an external program with additional command-line options, only the entire full path of the executable program should be quoted (i.e., the quotation should not include the options, unless the options of that program requires some quotation of parameters).


The meaning of the checkbox labeled as “Start module whenever GBSS is started” should be clear.  That is, GBSS will launch the external module whenever GBSS itself is started.  Additionally, when you leave this configuration screen and the Real-Time Interface Configuration Screen and this checkbox is checked, GBSS will immediately attempt to launch the external module.

Please note that whenever GBSS starts an external module, it writes a message to its Diagnostic Message window indicating the success or failure to launch that module.  When having difficulty launching an external module, you should consult the Diagnostic Message window to determine why.


Again, it is important to stress that the use of this external module interface/start-up mechanism be restricted to external programs which fully implement the GBSS interface.  The interface is defined such that GBSS is aware of any external modules that may be communicating over that interface.  Upon starting an external program, GBSS awaits a response from that module, through its interface, indicating the successful start-up of that module.  The lack of a response, among other responses, is deemed an erroneous condition.  Failure to comply with this warning could lead to erroneous behavior of GBSS and/or any external programs called through this mechanism.

3.2  Configuring GBSS for Auto-Startup TC “3.2  Configuring GBSS for Auto-Startup” \l 1 
GBSS can be setup to automatically connect to the GPS receiver once your operating parameters have been set.  When this feature is enabled, the base station software will automatically startup and connect to the GPS receiver when Windows is started.  This is particularly useful, for example, when it is desired that data logging be continued immediately after a power failure.  To accomplish this, the base station software must first be configured to your specifications.  Connect GBSS to your GPS receiver and verify that all parameters are set correctly.  Then, complete the instructions which follow.

During the installation of GBSS, you were asked if you wanted GBSS to automatically startup each time Windows is started.  If you answered yes to that question then most of the manual steps described herein have already been done for you.

To set GBSS to automatically start when Windows starts, follow these steps:

A) Determine the drive and folder in which GBSS.EXE is stored (this can be done by using the Windows 95 or NT “Start | Find | Files or Folders” feature).

B) Add GBSS.EXE to the Windows Start-Up folder:

1)
Press the Windows 95 or Windows NT “Start” button.

2)
Select “Settings”

3)
Select “Taskbar…”

3.a)
When the “Taskbar Properties” window is shown, select the “Start Menu Programs” Tab

3.b)
Press the “Add” button.

3.c)
For the “Command line” enter the complete path of GBSS.EXE found under step A followed by “-C”.  For examples, you could enter the following:

C:\Program Files\Ashtech\GBSS –C

(NOTE: there is a space before the –C).

It is important to note that on some computer platforms in this automatic connection mode that GBSS may attempt to access the hardware (e.g., the software sentinel or the communication ports) before Windows has fully initialized that hardware and/or pertinent device drivers. This is due to the multithreaded nature of Windows NT.  In other words, Windows NT may launch all initialization and “Startup” applications simultaneously upon the start of Windows NT.  It is therefore possible (and probable) that GBSS will finish initializing and begin searching for the software sentinel drivers before Windows has finished loading.  Because of this, we may need to instruct GBSS to delay sometime before attempting to utilize the sentinel drivers (i.e., to give NT enough time to complete the initialization of the drivers).  We instruct GBSS to delay using the command-line -C parameter.  This delay parameter instructs GBSS to wait before attempting to access the hardware and device drivers.  The delay is entered as shown in the following example:

C:\Program Files\Ashtech\GBSS –C 45

(NOTE: there is a space before the –C and before 45).

In the above example, GBSS.EXE would wait 45 seconds before attempting to establish a connection with its sentinel and communication ports.  Whenever the –C parameter is specified without the delay parameter GBSS, be default, waits 30 seconds.  It is permissible to specify wait periods less than 30 seconds.

It is recommended that you find the minimum -C delay parameter that your computer can use and then set the value to 10 seconds above that value.  You can tell when you have fallen below the minimum.  That is, upon boot-up of your computer and the automatic startup, GBSS informs you that it cannot locate/initialize the sentinel (and the sentinel key is present) or it cannot open the specified communication port (and the specified port is a valid port on your computer).


There are some special automatic startup concerns for Windows NT machines.  These start-up concerns are detailed in Section 2.6.  Failure to address the special start-up concerns may prevent GBSS from automatically starting with each start of Windows NT.

Chapter 4
Running the

Geodetic Base Station Software

4.0  RUNNING GBSS - OVERVIEW TC “4.0  RUNNING GBSS - OVERVIEW" \l 1 

This chapter provides a description of GBSS once it has been configured.  Before actually running GBSS, you will need to have installed the software sentinel key and then have configured GBSS.  Chapter 3 provides a description of the configuration process.

4.1  Connecting To and Disconnecting From the Receiver TC “4.1  Connecting To and Disconnecting From the Receiver” \l 1 

GBSS can be connected to a receiver through one of two primary means:

1) Manually connecting to the receiver through the “File | Connect” menu options; or

2) Automatically connecting to the receiver as is described in Section 3.2.

To manually connect to the receiver, simply select the File menu option from the menu bar of GBSS.  This will show the following menu:
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From this menu, simply select “Connect”.  Once connected to a receiver, you can manually disconnect by selecting “Disconnect” from this same menu.  Also, once connected you cannot alter the configuration of GBSS.  That is, GBSS is designed such that it is pre-configured and then you connect to the receiver.  Chapter 3 describes how to configure GBSS.


Again, you can have GBSS automatically connect to the receiver each time Windows is started.  See Section 3.2 for details on how to configure GBSS to auto-connect to the receiver in this way.


In either case, you must physically connect the Ashtech receiver to the computer using an Ashtech supplied NULL modem RS-232 cable.  Numerous message errors may be reported if you fail to use a cable that meets or exceeds the specification of Ashtech supplied cables.
4.2  Main Display Window TC “4.2  Main Display Window” \l 1 

The following figure labels each area of the main window and provides an example of the main GBSS display:
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With the exception of the “Main Window Title” and the “Menu Bar” items, the sub-sections which follow describe each of the above labeled items.

4.2.1  Epoch Counters  TC “4.2.1  Epoch Counters” \l 2 
During the logging of receiver data, the Epoch Counter area of the main window will display information pertaining to the current epoch of data.  Depending upon the selected File Duration option (see Section 3.1.4.9), files are closed and new ones are opened at a specified interval.  As such, it is sometimes beneficial to know the epoch status since connecting to the receiver as well as the epoch status in relation to the current file set.  To this end, the epoch counters are labeled as "Total" and "File". The “Total” counter shows the total epochs received since the connection to the receiver was established and the “File” counter shows the number of epochs written to the files of the current file set since they were opened.


The “Time” field shows the time (in seconds of GPS week) of the epoch data received from the receiver. The “SVs” field shows the number of satellites for which there is data in the epoch obtained from the receiver.

4.2.2  Broadcast Message Counters  TC “4.2.2  Broadcast Message Counters” \l 2 

These Broadcast Message Counters keep track of the number of satellite broadcast messages (also known as satellite navigation messages or nav. messages) received from the receiver since the connection to the receiver was established and since the start of the current file set.  The “Total” and “File” fields have similar meaning as those of the Epoch Counters (see Section 4.2.1) but pertain to the Broadcast messages.

4.2.3  Error Counters  TC “4.2.3  Error Counters” \l 2 

The Error Counters keep track of the number of messages that have been received from the GPS receiver that were in error (i.e., their checksums were invalid).  The “Total” and “File” fields have similar meaning as those of the Epoch Counters (see Section 4.2.1) but pertain to the number of erroneous messages received.


It is important to note that while GBSS may report the detection of errors, it will not write erroneous data to the Ashtech observation files (B-, E- and S-Files).  That is, the receiver sends GBSS several packets of data per epoch.  GBSS will save (and write to the observation files) all packets which are valid and discard any which are not.  It is also important to note that even invalid packets are written to the Trap file (see Section 3.1.4.4).

4.2.4  Available Disk Space  TC “4.2.4  Available Disk Space ” \l 2 

The Available Disk Space area is divided into primary and secondary disk drive space.  These drives pertain to the drives specified for the Primary and Secondary Data directories (see Sections 3.1.4.2 and 3.1.4.3).  That is, the specified Primary and Secondary Data directories also contain drive letters.  The drive letters of these two directories, even if they are the same, are used as the primary and secondary drives of this display.  It is important to note that GBSS also has Primary and Secondary Compression directories.  GBSS makes no effort to display the available disk space of drives specified by these two directories (unless they are duplicated by the drives specified for the Primary and Secondary Data directories).  In some situations this might encourage a user to place the compression directories on the same drives as the data directories.


The available disk space is shown in units of Kilobytes (i.e., the number of bytes divided by 1024).  

4.2.5  RS-232 Line Status Indicators  TC “4.2.5  RS-232 Line Status Indicators” \l 2 
The RS-232 Line Status Indicators are located at the upper right of the GBSS window and are used to provide a positive indication of the RS-232 status lines.  They are only active when GBSS is connected to an Ashtech receiver (i.e., just because a receiver is connected to the computer does not imply that GBSS recognizes the receiver – you must instruct GBSS to connect to the receiver before these status lines become active).  Normally, both the DSR and CTS indicators are green.  Typically, when the DSR is green and the CTS is not, then the connection is failing at the receiver side of the RS-232 connection.  Otherwise, the connection failure is most likely near (or along the line) where the computer connects to the RS-232 cable.


Please note that if you disable the CTS/RTS hardware handshaking (see Section 3.1.1.3) then the CTS indicator will not illuminate.  Likewise, if you disable the DTR/DSR hardware handshaking (see Section 3.1.1.4) then the DTR indicator will not illuminate.

4.2.6  Logging Status Icon  TC “4.2.6  Logging Status Icon” \l 2 

The logging status Icon changes color and flashes based upon the current communication status of GBSS.  The Icon contains no color when GBSS is not currently connected to the receiver.  Once GBSS is connected to the GPS receiver (see Sections 3.2, 4.1, 4.6 and 4.7) the Icon will be in one of three states:

1) Green Triangle

2) Yellow Flashing Triangle

3) Red Flashing Triangle

It is important to remember that the color of the icon relates only to the current status (i.e., it does not consider the historical performance of the communication with the receiver beyond the past few epochs of data).  The green triangle (solid green) implies that GBSS is currently operating without any obvious problems.  The Yellow Flashing Icon is displayed when 4% of the recent bytes received from the receiver cannot be interpreted by GBSS.  The Red Flashing Icon is displayed when 30% of the recent bytes received from the receiver cannot be interpreted by GBSS or there is an unexpected change in the RS-232 line status (such as a break in the RS-232 line would cause).  GBSS is not designed to interpret all possible messages from an Ashtech receiver.  As such, you may have special configuration needs that cause data to be output to GBSS from the receiver.  For this reason, GBSS will not terminate based upon any value of invalid bytes received from the receiver.  Futhermore, you may have configured the GPS receiver to output messages that GBSS does not interpret.  In this case, GBSS will report either the Yellow or Red flashing icon, will be recording B- and E- files, and, assuming that the Trap file feature is turned on, will be recording all data (including the unrecognized messages) to the Trap file.


GBSS can be configured to play a sound file when a yellow flashing Logging Status Icon is displayed.  It can be configured to play a different sound file when a red flashing Logging Status Icon is displayed.  Refer to Section 3.1.6.3 for more details on configuring GBSS to play sound files.  This feature is especially useful for continuous operation when the monitor has been turned off (to conserve power).  For these situations the audible alarm rather then the flashing indicator provide the first clue of any problems.

4.2.7  Connect Status  TC “4.2.7  Connect Status” \l 2 

The lower status bar of the GBSS main window contains status information, among which is the connection status.  When GBSS is not connected to a receiver (and not simulating a receiver), this area of the window displays “Disconnected”.  When GBSS is connected to a live receiver, this area of the window shows “COMx:nnnnn”, where x is the communication port of the receiver and nnnnn is the BAUD being used to communicate with the receiver.  When GBSS is in its simulation or play back modes, the connect status shows “Simulated” while the simulation is in progress and “Disconnected” when the simulation completes.

4.2.8  Epoch Time Display  TC “4.2.8  Epoch Time Display” \l 2 

The lower status bar of the GBSS main window contains status information, among which is the GPS time of the last epoch received.  When GBSS is not connected to a receiver (or simulating a receiver), this area of the display is left blank.  Again, the GPS time of the epoch is displayed in a Gregorian fashion and should not be confused with UTC (i.e., the time displayed is in the GPS system and not UTC).

4.2.9  Sub-Window Display Area  TC “4.2.9  Sub-Window Display Area ” \l 2 

The sub-window display area of the main window is used to display all of the status windows described under Section 4.3.  You are free to move all of the sub-windows within this area.  Moving a window beyond the display region of this area will cause scroll bars within this area to be displayed.  These scroll bars will allow you to “scroll” through the display area.

4.2.10  Logging Sessions Status Bar TC “4.2.10  Logging Sessions Status Bar” \l 2 

The logging sessions status bar will be visible only when the Logging Sessions/Session Programming feature of GBSS has been enabled (see Section 3.1.5).  When visible, the text at the left of the status bar (i.e., “Logging Sessions Active”) will flash.  The text to the right of the active indicator will either contain the words “Within a Session” (as shown in the screen capture of Section 4.2) or “Not Within a Session” (as shown in the status bar which follows).
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GBSS changes the text according to the last epoch received from the receiver.  Whenever the current GPS time, as determined from the last received epoch, falls within a logging session, the text displayed shows the “Within a Session” state.  Conversely, when a received epoch time falls outside of the logging sessions, the text displayed shows the “Not Within a Session” state.  Please note the distinction between the epoch time and the current GPS time.  That is, GBSS determines the state of the logging session status bar using the most recent epoch received from the receiver and not the current time of the GPS constellation.


Also notice that the text of the logging session status bar appears to use the term Session and not Logging Session (the distinction is detailed in Section 3.1.5).  However, no inference to the term Session is implied.  That is, when “Within a Session” or “NOT Within a Session” is displayed, it is meant to imply that the data received falls inside or outside of, respectively, a logging session.

4.3  Status and Display Sub-Windows TC “4.3  Status and Display Sub-Windows” \l 1 

GBSS provides the following sub-windows that can be displayed while connected to a receiver:

1) Geodetic Position Window

2) Earth-Centered Earth-Fixed Position Window

3) Channel Summary Window

4) Diagnostic Messages Window

5) Logging Summary Window

6) Post-Session Command Summary Window

7) Time Display Window

Each of these windows is accessed via the “View” menu selection from GBSS and then selecting the appropriate display.  You are free to resize all of these windows as desired.  To return any window to its default size, with the exception of the Diagnostic Message window, simply right-click within the display area of the window and chose the “Window Size to Default” option.  Section 4.2.9 describes moving these windows within the area provided by the main window.

4.3.1  Geodetic Position Window  TC “4.3.1  Geodetic Position Window ” \l 2 

The following provides an example of the Geodetic Position display window:
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Notice that the window is divided into two parts: 1) the epoch point position and 2) the base station reference position.  The upper portion (i.e., that which is labeled “Epoch Point Position”) contains information obtained from the most recent point position solution provided by the receiver in the “$PASHR,PBN” message.  The lower portion of the window contains the site position information that was passed to the receiver based on user supplied values (see Section 3.1.3).  As shown in the above example, when a latitude, longitude, or height component of the site position has a zero value, this lower portion of the window will display “none” (implying that no position was entered) for that component.  The following show the same window with a position having been entered through the Configuration | Site Data window:
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As with all other windows in the program, GBSS will show the units of a displayed field by resting the cursor over that field.

4.3.2  Earth-Centered Earth-Fixed Position Window  TC “4.3.2  Earth-Centered Earth-Fixed Position Window” \l 2 

The following provides an example of the Earth-Centered Earth-Fixed Position display window:
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Like that of the Geodetic Position window, this window is divided into two parts: 1) the epoch point position and 2) the base station reference position.  The upper portion (i.e., that which is labeled “Epoch Point Position”) contains information obtained from the most recent point position solution provided by the receiver in the “$PASHR,PBN” message.  The lower portion of the window contains the site position information that was passed to the receiver (see Section 3.1.3).  The receiver ultimately requires that the X, Y, and Z components be converted to latitude, longitude, and height.  As such, when a latitude, longitude, or height component of the site position has a zero value, this lower portion of the window will display “Partial” (implying that only a partial position was entered) for that all components.  When all components have a zero value, then all will be displayed as “none” (i.e., no fixed position entered).

As with all other windows in the program, GBSS will show the units of a displayed field if you rest the cursor over that field for a couple of seconds.

4.3.3  Channel Summary Window  TC “4.3.3  Channel Summary Window” \l 2 

The following is an example display of the Channel Summary window from a Z-12 receiver:


The information in this window is displayed based upon channel numbers, which are shown across the top of the window.  The row labeled “Satellite PRN” is used to show which satellite, by its Pseudo-Random Noise number, is being tracked on each channel.  Obviously, empty columns imply that no satellite is being tracked on that channel.  The rows labeled with “L1 C/A S/N”, “L1 P S/N”, and “L2 P S/N” display the signal to noise value reported by the receiver for that satellite on the L1 C/A Code tracking loop, the L1 P-Code tracking loop, and the L2 P-Code tracking loop, respectively.  The “Elevation” row displays the elevation (degrees) of the satellite being tracked.  The “Azimuth” row displays the azimuth (degrees) of the satellite.  The “Nav. Age” column indicates how long ago, in minutes, that a navigation message for that satellite was received.


The following shows an example of this window when connected to an Ashtech Z-18 receiver:


Notice in the above example screens that the GLONASS satellites are displayed in dark red and have the letter R after their satellite numbers.  Also notice that, in this display, the GLONASS satellites have a navigation age of 99.  This is because at the time of the screen capture, GBSS had not received the navigation message for these satellites from the GPS receiver.  Please note that the 99 is not restricted to just the GLONASS satellites: i.e., whenever any navigation message has not been received from the GPS receiver, the Nav. Age will be 99.

As with all other windows in the program, GBSS will show the units of a displayed field if you rest the cursor over that field for a couple of seconds.

4.3.4  Diagnostic Messages Window  TC “4.3.4  Diagnostic Messages Window” \l 2 

The Diagnostic Message Window displays real-time textual messages which provide information on the current activities of GBSS.   Most messages are time tagged with the seconds of GPS week of the most recent epoch.  These time tags are enclosed in the [ and ] characters.  In the example which follows, GBSS received its first SNAV message at 324530.0.


The amount of messages displayed through this window is controlled by the “Display verbose diagnostic messages” checkbox on the Configuration | Other Options menu (see Section 3.1.6).

4.3.5  Logging Summary Window  TC “4.3.5  Logging Summary Window” \l 2 

The Logging Summary window, as its name implies, provides a summary of the data being logged from the receiver.  The following shows an example of this window when there are no files selected for output to the secondary data directory.


In the example which follows, both the primary and secondary directories both have data being written to them.


Depending upon the printing of this document, you may not be able to see that the color of the text differs between the primary and secondary output directories.  That is, the text of the paths and the names of the output files are color coded to show which files are targeted for which directories.  Those files that are being written to the primary data directory will be displayed in navy blue.  Those that are being written to the secondary directory are displayed in purple.  For an explanation of the output paths and the names of the files see Chapter 3.


The following provides a tabular listing of the remaining parameters on this window:

	Display Field
	Description

	File Duration
	This field merely echoes the value set on the Configuration | Output Files menu (see Section 3.1.4.9).

	Filtering
	This field merely echoes the value set on the Configuration | Output Files menu for Epoch Filtering (see Section 3.1.4.11).

	Epoch Interval
	This field merely echoes the value set on the Configuration | Receiver Settings menu (see Section 3.1.2).  Please note that if GBSS is in its Passive mode (see Section 3.1.2.1) or the “Command recording interval and elevation mask” checkbox of the Receiver Settings menu is unchecked, then the value displayed here will be “UNKN” (for unknown).

	Elevation Mask
	This field merely echoes the value set on the Configuration | Receiver Settings menu (see Section 3.1.2).  Please note that if GBSS is in its Passive mode (see Section 3.1.2.1) or the “Command recording interval and elevation mask” checkbox of the Receiver Settings menu is unchecked, then the value displayed here will be “UNKN” (for unknown).

	Logging Since
	Displayed in this field is the corrected CPU GPS time (see Section 3.1.7) when the current connection to the receiver was established.

	Interruptions

and

Last Interruption
	Displayed in this area is the total interruptions since the “Reset” button on this window was pressed.  GBSS keeps track of interruptions by periodically storing data into a specific file.  When a connection is correctly terminated (e.g., as described in Section 4.1 or when the program terminates normally), the data in that file is removed.  If your computer fails and is restarted, GBSS can detect that residual data and determine, within +/- 5 minutes, when the interruption occurred.  Please note that while this window displays only the last interruption, the Log File (see Section 3.1.4.4) keeps track of every interruption.


4.3.7  Post-Session Command Summary Window  TC “4.3.7  Post-Session Command Summary Window” \l 2 

The Post-Session Command Summary window provides a description of the Post-Session commands as they are executed.  This window will show each command as it executes and will display the full text of the command (i.e., the mnemonics will be replaced by their translated run-time values).  Please note that the fully expanded text will also be written to the Diagnostic Message Window (see Section 4.3.4) and, if enabled, to the Log file (see Section 3.1.6.1).


The following provides an example of the Post-Session Command Summary window:


4.3.6  Time Display Window  TC “4.3.6  Time Display Window” \l 2 

The following shows an example of the Time Display window:


In order to understand this window, you need to be familiar with the concept of the “corrected CPU GPS time”, which is described in Section 3.1.7.  All of the times displayed in this window are related to the CPU time (i.e., not epoch time).  The time displayed with the “Raw” label is the raw (i.e., unmodified) time from your computer’s clock.  The time displayed with the “GPS” label is the corrected CPU GPS time.  The time displayed as “Local” is the corrected CPU GPS time plus the value of the “Local Time Zone”.  You are free to change the value of the local time zone but those changes do not take effect until the “Set Zone” button is pushed.


It is important to note that the update of this window is considered to be of low priority.  As a result, when receiving data from a receiver configured to output epoch data frequently (say an epoch interval of 2 seconds or less), and depending on the speed of your computer, the update of this display may appear sporadic.

4.4  Terminal Window TC “4.4  Terminal Window” \l 1 
The Geodetic Base Station Software is equipped with a terminal window that allows you to send commands to the GPS receiver and view the responses.  This window is particularly useful for sending special commands to the GPS receiver (You can also send special start-up commands to the GPS receiver when GBSS is started – see Section 3.1.2.5).  In order to use this feature, GBSS must be in its active mode (see Section 3.1.2.1) and communicating with an Ashtech receiver (i.e., the operator must have selected “File | Connect”).  To launch this window, select File | Terminal menu option and you will be presented with a window similar to the following:


In the upper area of the window (i.e., the area labeled with “Command”), you can enter the command you wish to send to the receiver or you can use the drop-down list to select a message template.  If you select a message template, you may need to modify it before sending the command to the receiver.  For example, the template for the RCI command is “$PASHS,RCI,xxx.xx”.  In this case, you will need to change the “xxx.xx” part of the command to contain a valid epoch interval before sending the command.  Entered commands are sent using the “Send Command” Button.  To determine valid commands, you must consult the appropriate receiver manual.  You do not need to supply the <CR><LF> (i.e., carriage return line feed) sequences required at the end of the messages, GBSS will add those for you.


The upper middle portion of the window displays the commands that you have sent to the receiver.  This area will also show the commands sent to the receiver, and they will be shown as they are sent, when the file upload capability has been enabled (see Section 3.1.2.5).


The lower middle portion of the window displays the data being received from the Ashtech receiver.  Notice that in the above example that most of the data is not in a normal human readable form.  This is because, in this example, the display is showing epoch data received from the receiver.  This epoch data, like that of some other message data, is communicated in a binary form.  GBSS will show only the ASCII portions of those messages when the “Show ASCII only” checkbox is checked.  When this checkbox is unchecked, the non-ASCII data is shown in a hexadecimal representation of the data (i.e., “0x’ followed by the hexadecimal number of the character being represented).


It is important to note that GBSS will continue to log all epoch data as normal while the terminal window is active (unless you issue the command, using this window, to stop the receiver from sending epoch data).  Also, if the Trap file capability is enabled (see Section 3.1.4.4), all bytes received from the receiver will be output to the Trap file.  Finally, this window is considered to be at a lower priority than the tasks which handle the actual data received from the receiver.  As a result, when receiving data from a receiver configured to output epoch data frequently (say an epoch interval of 2 seconds or less), and depending on the speed of your computer, the update of this display may appear sporadic and may appear as if GBSS is loosing data.  However, the display update is at a low priority and may, depending upon the system load, not have enough time to display all of the data.

4.5  Uploading a Command File to the Receiver TC “4.5  Uploading a Command File to the Receiver” \l 1 
There are two separate points in the operation of GBSS where a command file may be uploaded to the receiver.  The first is when GBSS established the connection with the GPS receiver (as described in Section 3.1.2.5).  In the second case, the of command file that may be sent by GBSS to the receiver at any time during data logging (GBSS must be in its Active Mode).  This file can be used to provide the GPS receiver with information and configuration data that is specific to your particular needs at that time.  For example, you can create a file that contains the commands necessary to cause the GPS receiver to start sending differential corrections from port C at a 3 second rate.

The format of the upload file is described in the appendices.

4.6  Running a Simulated Connection to a Receiver TC “4.6  Running a Simulated Connection to a Receiver” \l 1 

As stated in Section 3.1.4.4, GBSS is capable of creating communication Trap files.  A Trap file can be played back through GBSS in such a way that simulates a connection to the receiver.  GBSS can perform this play back in one of two modes: “Play Back” and “Simulation”.  Neither mode simulates the exact timing of the data received but are designed simply to allow GBSS to interpret the data as if it were actually received from a receiver.  Obviously, any commands issued by GBSS when operating in these modes are in vain as there is no receiver actually connected to GBSS.  It should also be obvious that setting the epoch interval on the Configuration | GPS Receiver menu (see Sectioin 3.1.2.2) has no impact in the data received from the trap file.  That is, GBSS does “simulate” a GPS receiver but can only do so by the data that is available in the Trap file.

The Play Back mode is started by selecting “File | Play Back” from the GBSS menu bar.  The Simulation mode is started by selecting “File | Simulation”.  After selecting either of these, you will be provided with a file selection window through which you can specify the file to be played back through GBSS.  Once started, you can terminate either mode by terminating the program or selecting “File | Disconnect” from the GBSS menu bar.

Before beginning the playback or simulation, GBSS attempts to determine the start time of the Trap file data (for proper output file naming and logging session purposes).  Trap files generated by GBSS version 3.0.00, and higher, contain a special time stamp header, pre-3.0.00 versions do not.  If GBSS cannot locate this header in the trap file, you will be prompted to enter a start time of the Trap File data.  An example of this window follows:


When this window is displayed, GBSS will gain as much information about the start time of the Trap file based upon the name of the file.  However, that information is usually limited to the nearest day.  You should enter the correct start time of the Trap file.  If you do not know the exact start time, run the program in Simulation Mode (i.e., not Play Back Mode), enter an approximate time, press OK, and note the time of the first epoch retrieved from the file.  You may need to wait until receiving both an epoch and a navigation message to determine the GPS week of the data, but you should used the time associated with the first epoch received.  Then, you can terminate the simulation, re-run in either the Simulation or the Play Modes and enter the correct start time of the file.

The Play Back and Simulation modes only differ in the speed at which the file is played back trough GBSS.  In the Simulation Mode, you are provided with slide bar which controls the speed of the simulation.  The slide bar, which is shown below, is found in the tool bar (which is just below the program menu bar) and is used to control the speed of the simulation.  The Play Back mode provides no user control of the speed at which the file is played back through GBSS.



GBSS is capable of re-playing Ashtech receiver output data trapped by other programs (such as ProComm or SmartComm).  In these cases, you MUST specify the type of receiver that the file was created from in the “Configuration | Receiver” menu (see Section 3.1.2.6).  Failure to do so could result in incorrectly interpreted data.  To specify the correct receiver type you may need to place GBSS into the Passive mode (see Section 3.1.2.1).


Section 3.1.4.4 of this document describes the format of the trap file, as well as how to concatenate several Trap files.

4.7  Automatic Playback from the Command-Line TC “4.7  Automatic Playback from the Command-Line" \l 1 

Sections 4.6 and 4.7 of this manual both describe simulated connections to GPS receivers.  As Section 4.6 states, the simulation/playback feature of GBSS allows one to replay a Trap file using other features/configuration values of GBSS.  The Automatic Playback feature enables one to playback a Trap file through a command-line call.  When GBSS is executed in this fashion, it will automatically playback the file and will terminate upon completion of the playback.  This feature, in conjunction with the normal data logging, can be used to create output files with various GBSS controlled attributes (such as epoch intervals).  For example, one could, in normal data logging, collect 1 Hz. data in a Trap file and then use the Auto-playback feature to created B-Files with 30, 20, 15, 10, 5, and 1 second epochs.


The Automatic Playback feature is invoked as shown in the following example command-line call:

GBSS –P 944 226320 D:\GPSData\TARC1K97.041

The syntax of this call is as follows:

GBSS –P GPSWk GPSWkSec TrapFName
Where,
GPSWk
The GPS Week of the start of the TrapFile specified by 

TrapFName.


GPSWkSec
The Seconds of GPS Week of the start of the Trap File

specified by TrapFName.


TrapFName
The name of the Trap file to be used in the playback.


Section 3.1.8.4.1 provides an example of the Automatic Playback feature as it is used in conjunction with the Post-Session Command feature.

Appendix A
File Naming Approach

 TC “APPENDIX A – FILE NAMING APPROACH " \l 1 
Almost every Ashtech file is named based upon some value of GPS time.  Because GBSS opens many files before connecting to the receiver, it needs a good approximation of the current GPS time (i.e., it cannot ask the GPS receiver for the current GPS time).  For this reason the “Configure | GPS Time” menu is provided (see Section 3.1.7) to allow GBSS to generate a corrected CPU GPS time.  Using the corrected CPU GPS time, GBSS can generate the names of data files.  

GBSS will create the file names based upon this corrected CPU GPS time of the computer (not the receiver provided time) but files are closed based upon the time stored within the GPS data received from the receiver.  The "File Duration" parameter of the “Configuration | File Outputs” Menu (see Section 3.1.4.9) specifies the duration (in hours) of the files during the logging.  A value of -1 disables the file duration option.  When output files reach their duration, they are closed and files corresponding to the next session are automatically opened.  Each time the output files reach their "duration" (based upon the GPS time embedded in the data received from the receiver) they are closed and the files for the next session are opened.  (Please see Section 3.1.5 for a distinction between the terms session and logging session).
Again, the computation for file closure is based upon the Time of GPS week from the data received.  That is, if the duration is 1 hour, file closures will occur on the hour boundary (i.e., the first set of files after a Connection to the receiver is established may not contain 1 whole hour of data).

In each of the following sections, the phrase “corrected CPU GPS time” is used to refer to the CPU time corrected to GPS time described in Section 3.1.7.


Additionally, GBSS avoids overwriting files with the same name and does not append to existing files (with the exception of Log files).  This is particularly important for cases where GBSS is terminated indirectly (such as for a power failure).  When GBSS is restarted after one of these indirect terminations, it may generate output file names for files that are already on disk (e.g., GBSS is terminated in the middle of a File Duration and is restarted within the same File Duration).  When this occurs, GBSS attempts to rename the files already on disk.  It does this by appending a ‘Z’ to the tail end of disk resident file name.  If there is already a file on disk with this ‘Z’ at the end of the file name (i.e., GBSS has already been through this re-name process at least once), GBSS will attempt the rename process using the letter ‘Y’.  This rename process will continue until either GBSS finds an available name or all letters of the alphabet are used (in which case GBSS will start to overwrite older files with the same name).


Under Windows 95, GBSS alters the renaming process described above because Windows 95 does not permit file name extensions greater than three characters.  Under Windows 95, rather than appending the rename character to the end of the file, GBSS replaces the last digit of the year in the file name with the rename character.

A.1  Ashtech Subdirectory Naming Approach TC “A.1  Ashtech Subdirectory Naming Approach” \l 1 
The “Use Ashtech Subdirectory Structure” Checkbox of the “Configuration | File Outputs” menu (see Section 3.1.4.1) indicates whether or not the Ashtech subdirectory naming structure will be employed.  When checked, subdirectories, from those specified in the Primary and Secondary directories (both data and compression), will automatically be created and filled.  When unchecked, the created files will be stored in the directories specified as Primary and Secondary.  The Ashtech subdirectories are of the form:

mmmYY\DAYdd
where,
mmm
is the 3-character month of the year

YY
is the last two digits of the year; and

dd
is the day of the current month

Example 1:
The corrected CPU GPS time indicates that the day is Oct 28, 1997, the “Use Ashtech Subdirectory Structure” Checkbox is checked, and the Primary Subdirectory is E:\SITE1.DAT.  GBSS would create the following Primary directory:

E:\SITE1.DAT\Oct97\DAY28

All of the data slated for output to the primary directory on Oct. 28, 1997 will be placed in that primary directory.

Example 2:
The corrected CPU GPS time indicates that the day is Sept. 7, 1997, the “Use Ashtech Subdirectory Structure” Checkbox is NOT checked, and the Secondary Subdirectory is C:\GPSDATA\GEO1.  GBSS would place all of the data for every day in the following directory:

C:\GPSDATA\GEO1

A.2  B-, E-, S- and Trap File Naming Approach  TC “A.2  Ashtech Subdirectory Naming Approach” \l 1 

GBSS depends upon several sources of information when generating Ashtech file names.  The Ashtech files are named using the following naming convention:

tnnnnsyy.ddd 

where,
t
is the file type (B, E, S, or T), 

nnnn
is the 4-character station name,

s
is the session code, 

yy
is the last two digits of the year, and 

ddd
is the day of the year.

For example, a file named BRK12C97.233 is an Ashtech B-File for site RK12 taken in session C of day 233 of 1997.  Using this convention, GBSS creates the names of B-, E-, S- and Trap files.  The 4-character station name is obtained from the “Configuration | Site / Site Name” menu (see Section 3.1.3.1).  The session code depends upon the “File Duration” parameter of the “Configuration | File Outputs” menu (see Section 3.1.4.9) and upon the corrected CPU GPS time.  The corrected CPU GPS time is also used to determine the year and day of the year.

It should be clear that GBSS creates the file names based upon this corrected CPU GPS time of the computer (not the receiver).  However, files are closed based upon the time stored within the GPS data received from the receiver. In naming the files, the session will be based upon the hour of the corrected CPU GPS time and the "File Duration" parameter of the “Configuration | File Outputs” Menu (see Section 3.1.4.9).  For example, if the file duration is set to 1 hour, then the session code will relate to the hour in which the file is opened (A = hour 0, B = hour 1, C =  hour 2, etc..).  With each file closure, the session will be incremented.  When the file duration is set to 24 hours, the session for every file will be "0" (i.e., zero).

Sessions are closed, and new ones opened, based upon the GPS time tags of the data being received from the receiver.  GBSS uses the correct CPU GPS time only for file naming purposes.


Again, GBSS avoids overwriting files with the same name and does not append to existing files (with the exception of Log files).  This is particularly important for cases where GBSS is terminated indirectly (such as for a power failure).  When GBSS is restarted after one of these indirect terminations, it may generate output file names for files that are already on disk (e.g., GBSS is terminated in the middle of a File Duration and is restarted within the same File Duration).  When this occurs, GBSS attempts to rename the files already on disk.  It does this by appending a ‘Z’ to the tail end of disk resident file name.  If there is already a file on disk with this ‘Z’ at the end of the file name (i.e., GBSS has already been through this re-name process at least once), GBSS will attempt the rename process using the letter ‘Y’.  This rename process will continue until either GBSS finds an available name or all letters of the alphabet are used (in which case GBSS will start to overwrite older files with the same name).


Under Windows 95, GBSS alters the renaming process described above because Windows 95 does not permit file name extensions greater than three characters.  Under Windows 95, rather than appending the rename character to the end of the file, GBSS replaces the last digit of the year in the file name with the rename character.


Additionally, when recording dual-frequency and single frequency data (as described in Section 3.1.4.4) GBSS distinguishes between the two types of file sets by altering the convention for the L1 only data files.  Here, GBSS simply alters the century digit of the year to an ‘X’.  For example, suppose the dual frequency B-File name is BASHTA99.312, the corresponding single frequency file name would be BASHTAX9.312.


Finally, there is a distinction between the terms session and logging session used throughout this documentation.  The distinction is detailed in section 3.1.5.

A.3  RINEX File Naming Approach  TC “A.3  RINEX File Naming Approach” \l 1 

GBSS used the same information that was used to generate the B-file name to generate the RINEX output file names.  The RINEX files are named using the following naming convention:

nnnnddds.yyt 

where,
nnnn
is the 4-character station name,

ddd
is the day of the year, 

s
is the RINEX session code, 

yy
is the last two digits of the year, and 

t
is the file type (N for Navigation and O for Observation).

For example, a file named RK122333.97O is a RINEX Observation file taken in session C of day 233 of 1997.  Notice that in this case the session was translated from a C to the number 3.  This is because by convention, 1 hour RINEX sessions start with the letter ‘1’ and work to ‘9’, then roll over to ‘A’, and then increment from ‘A’.  That is,  the Ashtech B-File names for Ashtech sessions A to I map to RINEX sessions 1 to 9 and Ashtech sessions J – Z map to RINEX sessions A to S.  Both the Ashtech and RINEX file names use the ‘0’ session code (i.e., the number zero) to denote an entire 24 data set.

Using this convention, GBSS creates the names of the RINEX Observation and Navigation files.  The 4-character station name is obtained from the “Configuration | Site / Site Name” menu (see Section 3.1.3.1).  The session code depends upon the “File Duration” parameter of the “Configuration | File Outputs” menu (see Section 3.1.4.9) and upon the corrected CPU GPS time.  The corrected CPU GPS time is also used to determine the year and day of the year.


Again, GBSS avoids overwriting files with the same name and does not append to existing files (with the exception of Log files).  This is particularly important for cases where GBSS is terminated indirectly (such as for a power failure).  When GBSS is restarted after one of these indirect terminations, it may generate output file names for files that are already on disk (e.g., GBSS is terminated in the middle of a File Duration and is restarted within the same File Duration).  When this occurs, GBSS attempts to rename the files already on disk.  It does this by appending a ‘Z’ to the tail end of disk resident file name.  If there is already a file on disk with this ‘Z’ at the end of the file name (i.e., GBSS has already been through this re-name process at least once), GBSS will attempt the rename process using the letter ‘Y’.  This rename process will continue until either GBSS finds an available name or all letters of the alphabet are used (in which case GBSS will start to overwrite older files with the same name).


Under Windows 95, GBSS alters the renaming process described above because Windows 95 does not permit file name extensions greater than three characters.  Under Windows 95, rather than appending the rename character to the end of the file, GBSS replaces the last digit of the year in the file name with the rename character.


Additionally, when recording dual-frequency and single frequency RINEX data (as described in Section 3.1.4.4) GBSS distinguishes between the two types of file sets by altering the convention for the L1 only data files.  Here, GBSS simply alters the century digit of the year to an ‘X’.  For example, suppose the dual frequency RINEX file name is ASHT3121.99O, the corresponding single frequency file name would be ASHT3121.X9O.


Finally, there is a distinction between the terms session and logging session used throughout this documentation.  The distinction is detailed in section 3.1.5.

A.4  ION File Naming Approach  TC “A.4  ION File Naming Approach” \l 1 

The Ionospheric Model file names are of the following form:

IONyy.ddd

where,
yy
is the last two digits of the year, and

ddd
is the day of the year.

For example, a file named ION97.233 is an ionospheric model file for day 233 of 1997. 

Like the data file names, the compression file names depend upon the “File Duration” parameter (see Section 3.1.4.9) and the current corrected CPU GPS time (see Section 3.1.7).

A.5  LOG File Naming Approach  TC “A.5  LOG File Naming Approach” \l 1 

The GBSS Log file names are of the following form:

yyddd.LOG

where,
yy
is the last two digits of the year, and

ddd
is the day of the year.

For example, a file named 97233.LOG is a GBSS Log file for day 233 of 1997.  In the year 2000 the file name would begin with ‘00’.

Like the data file names, the compression file names depend upon the “File Duration” parameter (see Section 3.1.4.9) and the current corrected CPU GPS time (see Section 3.1.7).

A.6  Compression File Naming Approach  TC “A.6  Compression File Naming Approach” \l 1 
Compression file names are of the following form:

syyddd.ZIP

where,
s
is the session code,

yy
is the last two digits of the year, and 

ddd
is the day of the year.

For example, a file named C97233.ZIP is a compression file for session C of day 233 of 1997. 

Like the data file names, the compression file names depend upon the “File Duration” parameter (see Section 3.1.4.9) and the current corrected CPU GPS time (see section 3.1.7).

Some users have expressed the desire for GBSS to employ a different compression file naming approach.  Please be clear that through the post-session command-line feature (see Section 3.1.5) you have complete control over file names created using PKZIP.  Furthermore, you have complete control over the target directories of the output compression files and the input files compressed by PKZIP (including any files that may not have been generated using GBSS).

A.7  NMEA Output File Naming Approach  TC “A.7  NMEA Output File Naming Approach” \l 1 
NMEA Message output (or capture) file names of the following form:

syyddd.NMA

where,
s
is the session code,

yy
is the last two digits of the year, and 

ddd
is the day of the year.

For example, a file named C97233.NMA is a NMEA message capture file for session C of day 233 of 1997. 

Like the data file names, the NMEA capture file names depend upon the “File Duration” parameter (see Section 3.1.4.9) and the current corrected CPU GPS time (see section 3.1.7).

Appendix B
Upload File Format

 TC “APPENDIX B – UPLOAD FILE FORMAT" \l 1 

Sections 3.1.2.5 and 4.5. of this document describe when a file can be uploaded to an Ashtech receiver.  This section describes the format of those files.


The general format of the Upload File is ASCII text.  However, some messages sent to an Ashtech receiver may contain binary data.  Almost every message sent to an Ashtech receiver requires the <CR><LF> (carriage return, line feed) sequence at the end of the message.  For these reasons we need a means of entering binary data into the upload file.  Additionally, there are cases where a pause in uploaded data is required before sending the remaining upload data.  To accommodate all of these needs, the upload is sent through an interpreter imbedded in GBSS.  This interpreter sends all ASCII text until it meets with a special escape character.  After these escape characters will be other characters which describe the information to be sent or the processing to take place.  Once the escape processing is handled, GBSS will resume sending the ASCII data in the file.


The special escape character is ‘\’.  If this character is followed by a “+” character, then the escape sequence is considered to be delay processing.  A delay sequence is of the form \+time+, where time is the number milliseconds the interpreter should delay before continuing with the upload.  If the character following the escape character is ‘0’ (i.e., the zero character), then GBSS is to translate the octal escape sequence into a binary character to be sent.  For example, \015 is the octal representation of the carriage return character.  To send a ‘\’ character, the character immediately following the ‘\’ must be a ‘\’.  Finally, the carriage returns (or any line feed characters) that are normally part of an ASCII file are not sent as part of the uploaded data, to send these characters you must use the octal representation of the characters.


The following provides an example upload file:


The interpreter translates the above file as follows:


Appendix C
Utility Program ASHFTPMD

 TC “APPENDIX C – ASHFTPMD (A GBSS Utility)" \l 1 
C.1  Introduction to ASHFTPMD TC “C.1  Introduction to ASHFTPMD” \l 1 
Program ASHFTPMD.EXE was developed by The XYZ’s of GPS, Inc. in direct support of Ashtech’s Geodetic Base Station Software (GBSS).

ASHFTPMD.EXE is a 32-bit Windows program that utilizes WS FTP Pro (developed and sold by Ipswitch, Inc.) to create directories on a remote (i.e., host) computer.  More specifically, ASHFTPMD was designed to support Ashtech’s Geodetic Base Station Software (GBSS) by allowing one, via the GBSS Post-Session Command feature, to create directories on a remote system and then use WS FTP Pro to transfer collected GPS data to those remote system directories via FTP.

C.2  System Requirements TC “C.2  System Requirements” \l 1 
ASHFTPMD imposes the following requirements (but does not necessarily report any errors if the requirements are not met):

1)  Windows 95 or Windows NT on and Intel 486 compatible or higher;

2)  At least 4 Mbytes memory;

3)  At least 1 Mbyte disk space in order to store the program;

4)  WS FTP Pro (Version 4.5 or higher); and

5)  Underlying socket connection to the Internet.

6)  A GBSS Software Sentinel Key

Notice that a software sentinel key protects ASHFTPMD.  When distributed with Asthech’s GBSS, ASHFTPMD will use the same sentinel key as is provide with GBSS.

C.3  Using ASHFTPMD  TC “C.3  Using ASHFTPMD” \l 1 

Again, ASHFTPMD was designed to create directories on remote systems, if they do not already exist, using the File Transfer Protocol (or FTP).  Before continuing one must understand that ASHFTPMD and WS_FTP Professional are 2 independent software programs.  Each one of these programs is designed to connect to some FTP site and perform some operations via FTP commands.  In order to perform their operations, both of these programs must connect to the remote (or host) computer.  Almost all FTP host sites require some form of login.  WS FTP Pro allows one to specify information needed to fully establish a connection with a host system.  Among the information specified is the host name (normally some form of an Internet address), the user login name, and a password for that user.  Likewise, ASHFTPMD needs this same information.  WS FTP stores the needed information as part of its initialization file (or .INI file).  However, that information is encrypted and, therefore, unavailable to ASHFTPMD.  In short, both WS FTP Pro and ASHFTPMD will require the same entries for the host name, user name, and user password.  Both programs will require that entry.

The command-line call to create a directory using ASHFTPMD is as follows:

ASHFTPMD host userid password tgtdir [-L logfname]

where,

host
is the host name of the target system on which ASHFTPMD will make a directory.

userid
is the user ID for logging into the designated host.

password
is the password associated with userid.

tgtdir
is the target directory on the host computer.

logfname
which is optional, is the name of the file in which to log all FTP transactions using this program.

Please note that the call assumes that the underlying Internet connection has been established and that there is a WinSock-like interface running and available to ASHFTPMD (such as an Internet dialer available under Windows NT.


ASHFTPMD will only attempt to create directories that do not exist.  This is particularly useful when used in conjunction with GBSS.  That is, you can repeatedly pass ASHFTPMD the same target directory structure (such as the Ashtech sub-directory structure for GBSS that is day of the month based) with each session closure. ASHFTPMD will only attempt to create the directory if that directory is not present. ASHFTPMD allows you to specify directories which are more layers deep that currently on the remote system: that is, ASHFTPMD will attempt to create every non-existing sub-path directory in the entire path.

C.4  Troubleshooting  TC “C.4  Troubleshooting” \l 1 

The following lists the error messages output by ASHFTPMD:

1)  Message:

Memory Allocation Error

“Cannot create memory needed to manage the FTP connection!”

Rationale:
The above message is displayed because Windows 95 or NT has lead ASHFTPMD to believe that too much memory was being used.  To clear the problem, try exiting any background tasks or threads under your control and then re-run ASHFTPMD.

2)  Message:
ASHFTPMD Connection Failure"

  Connection failure status information:"

    Return Code = #"

    Error Code  = #"

    Message     = string"

    Line        = string"

Rationale:
The above message is displayed because ASHFTPMD cannot establish a connection with the remote system.  This message will most often occur when one forgets to provide enough information to complete the transaction.

3)  Message:
ASHFTPMD Change Directory Failure"

  Failure status information:"

    Target Dir  = target directory\n"

    Return Code = #"

    Error Code  = #"

    Message     = string"

    Line        = string"

Rationale:
The above message is displayed because ASHFTPMD cannot perform the change directory command.  Notice that the target directory of the command is displayed.

4)  Message:
ASHFTPMD Create Directory Failure"

  Failure status information:"

    Target Dir  = target directory\n"

    Return Code = #"

    Error Code  = #"

    Message     = string"

    Line        = string"

Rationale:
The above message is displayed because ASHFTPMD cannot get FTP to create a new directory.  Notice that the target directory of the command is displayed.

Appendix D
Utility Program GNSS2GPS

 TC “APPENDIX D – GNSS2GPS (A GBSS Utility)” \l 1 
D.1  Introduction to GNSS2GPS  TC “D.1  Introduction to GNSS2GPS” \l 1 
Program GNSS2GPS.EXE was developed by The XYZ’s of GPS, Inc. in direct support of Ashtech’s Geodetic Base Station Software (GBSS).

GNSS2GPS was developed as a 32-bit windows program which creates GPS only Ashtech data files from Ashtech GPS/GLONASS Observation and Navigation Files.  This program was designed to specifically support Ashtech’s Geodetic Base Station Software (GBSS).  The program is invoked via command-line parameters.

D.2  System Requirements TC “D.2  System Requirements” \l 1 
GNSS2GPS imposes the following requirements (but does not necessarily report any errors if the requirements are not met):

7)  Windows 95 or Windows NT on and Intel 486 compatible or higher;

8)  At least 1 Mbytes memory;

9)  At least 1 Mbyte disk space in order to store the program;

10)  A GBSS Software Sentinel Key

Notice that a software sentinel key protects GNSS2GPS.  When distributed with Asthech’s GBSS, GNSS2GPS will use the same sentinel key as is provide with GBSS.

D.3  Using GNSS2GPS  TC “D.3  Using GNSS2GPS” \l 1 

Again, GNSS2GPS was designed to create GPS only Ashtech files from Ashtech GPS/GLONASS receiver data files (B- and E-Files).  At the time this documentation was published, GNSS2GPS was tested on Ashtech’s GG-24 and Z18 receivers.


The syntax of the command-line call to create GPS only data files from GPS/GLONASS data files is as follows:

GNSS2GPS [-B src_bfile tgt_bfile] [-E src_efile tgt_efile]

To create a GPS only B-File from a GPS/GLONASS B-file, use the –B option followed by a source (src_bfile) and target (tgt_bfile) B-Files.  To create a GPS only E-File from a GPS/GLONASS E-file, use the –E option followed by a source (src_efile) and target (tgt_efile) E-Files.  You can, in a single run, create both B- and E-files by using both the B- and –E options.

Examples:

gnss2gps -B BREMDA98.093 C:\GPSOnly.DAT\BREMDA98.093

Creates the GPS Only B-File "C:\GPSOnly.DAT\BREMDA98.093" from the source GPS/GLONASS B-File "BREMDA98.093" stored in the current working directory.

gnss2gps -E EREMDA98.093 C:\GPSOnly.DAT\EREMDA98.093

Creates the GPS Only E-File "C:\GPSOnly.DAT\EREMDA98.093" from the source GPS/GLONASS E-File "EREMDA98.093" stored in the current working directory.

gnss2gps -B BREMDA98.093 BREMDAv8.093 -E EREMDA98.093 EREMDAv8.093

Creates the GPS Only B-File "BREMDAv8.093" from the source GPS/GLONASS B-File "BREMDA98.093".  Also creates the GPS Only E-File "EREMDAv8.093" from the source GPS/GLONASS E-File "EREMDA98.093".  The input and output directories are the current working directory.

Appendix E
Utility Program XYZAshRx
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E.1  Introduction to XYZAshRx  TC “E.1  Introduction to XYZAshRx” \l 1 
XYZAshRx.EXE, written by The XYZ’s of GPS, Inc., was designed to convert Ashtech raw GPS observation files to the Receiver INdependent EXchange format (RINEX).  The program has been designed to operate on a Windows 95 or NT platform.  To facilitate a wide variety of users, XYZAshRx can be configured and run through normal Windows Graphical User Interfaces (GUI) or launched directly from the command-line.  That is, a user can use the conversion program just like most other Windows programs or the converter program can be executed, without need of human intervention, from other programs (such as Ashtech’s Geodetic Base Station Software), from a DOS command line, or from batch files.

XYZAshRx currently supports the Ashtech GPS and GPS/GLONASS receivers.  Data are output in the RINEX Version 2.0 format.  The specification for this version of RINEX came from Dr. Werner Gurtner’s paper, “RINEX: The Receiver Independent Exchange Format Version 2”, Revised in July of 1998.

E.1.1  Minimum System Requirements  TC “E.1.1  Minimum System Requirements” \l 2 

XYZAshRx requires the target platform to be a Windows 95 or Windows NT based computer.  While XYZAshRx requires less than 1 megabyte of memory to run, Windows 95 and NT impose higher minimums.  You should consult the appropriate Microsoft documentation to determine the minimum system requirements for Windows.

XYZAshRx requires less than 2 megabytes of disk space.  However XYZAshRx creates ASCII output files from your Raw Ashtech Observation files.  As a general rule of thumb ASCII RINEX files require approximately 1.5 times the space required by Raw Ashtech Observation Files.

E.1.2  Demo Versions  TC “E.1.2  Demo Versions” \l 2 

There are two basic configurations of XYZAshRx: fully operational and demonstration versions.  This document applies to both configurations.  Demonstration versions, which are freely distributed over the Internet or provided on diskette without accompanying sentinel keys, will not be nearly as capable as the operational versions.  For example, demonstration versions will only create RINEX output files of 100 epochs or fewer.  This document will not seek to delineate the specific differences between the demonstration and the operational versions.  It is important to note, however, that the installation instructions documented herein apply to both configurations.
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XYZAshRx is currently distributed as part of GBSS.  The program will be installed in the “Utils” sub-directory of GBSS.  For example, if during the installation of GBSS, you chose that GBSS be installed into the “D:\Program Files\ASHTECH\GBSS” directory, then XYZAshRx would be installed into the directory “C:\Program Files\ASHTECH\GBSS\Utils”.


The automatic installation of GBSS does not put XYZAshRx into the Windows search path.  One can add XYZAshRx to the Windows search path by right clicking on “My Computer”, selecting the “Properties” menu item, selecting the “Environment” tab, selecting the “Path” system variable and then editing the “Value” field to include the directory in which XYZAshRx is stored.


Additionally, the automatic installation of GBSS does not put an icon onto the desk top nor in the Start Menu bar.  To create a program icon on the desktop, simply find the program file XYZAshRx.EXE using “My Computer”, right click and drag the icon to the desktop and select “Create Shortcut Here”.  For details on how to add a program to the Start Menu, consult Windows Help searching on “Start Menu” and selecting the topic dealing with adding menu items to the Start Menu.


Finally, XYZAshRx is protected by a software sentinel key (the same key as is used by GBSS).  The software sentinel key is installed by attaching the end of the sentinel key labeled (COMPUTER( to a parallel printer port of your computer.  Tighten the screws of the sentinel key to connect the key securely to your computer.   If a printer was connected to your computer, attach that cable to the sentinel.  If the sentinel cannot be installed because of an obstruction behind the computer, you can place the sentinel key later in the parallel sequence (for example, you could attach the sentinel key to a DB-25 male to DB-25 female cable which is connected to your computer’s parallel port).
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XYZAshRx creates RINEX Version 2.0 files from Raw Ashtech Observation files.  The program can be manually instructed to convert files or can be called directly from the command-line.  This latter method allows programs to invoke the converter without the need of human intervention.  Throughtout the remainder of this documentation, we will call the former approach the Manual/GUI approach and the latter will be called the Command-Line approach.


Both the Manual/GUI and the Command-Line approaches rely upon configuration information contained in the INI file associated with the converter program.  This INI file is called “XYZAshRx.INI” and is stored in the same directory as the main program.  Changes to this configuration file occur whenever the user changes configuration using the Manual/GUI approach.  That is, when desiring to use the Command-Line mode, you should pre-set the configuration using the Manual/GUI approach.  Section E.3.1 will describe the Manual/GUI approach to using XYZAshRx and Section E.3.2 will describe the Command-Line approach to using XYZAshRx.


It is important to re-state the fact that the configuration information is stored in the file “XYZAshRx.INI” which is stored in the same directory as the program file (i.e., “XYZAshRx.EXE”).  When you desire an alternative configuration, for example to support two GBSS installations simultaneously, you should copy the following files to another directory:

XYZAshRx.INI

XYZAshRx.EXE

XYZAshRx.BMP

By doing this, you create an independent copy of the .INI file.  Launching the program XYZAshRx.EXE in this copied directory causes the program to use the INI file in that directory.  This copy would utilize a configuration that is independent of the other copy (i.e., the master copy) of XYZAshRx on your computer.  In contrast, launching two copies of the XYZAshRx from the same directory access the same INI file.  The configuration stored at the end of the runs of the programs is highly dependent upon which copy of the program terminated first.  Needless to say, you are strongly advised not to launch more than one copy of XYZAshRx from the same directory (unless both copies will use the exact same configuration information).  Launching several copies of XYZAshRx, each originating from its own directory, is perfectly acceptable and encouraged.

E.3.1  Manual/GUI Approach TC “E.3.1  Manual/GUI Approach” \l 2 
Upon starting XYZAshRx without command-line parameters, the following is displayed:


Presented above are the Main Window of the program and the File Selection Window.  The File Selection Window is presented automatically at the start of the program as a means of saving time and will be described in more detail in Section E.3.1.1.  For now, we will assume that the File Selection Window has been closed to facilitate the description of the program’s main window.  The main window of the program has the following appearance:


Notice the program has only two main menu items.  When you select the “Convert” menu item you will be presented with the following drop-down menu:


That is, you can only “Convert” “To RINEX” using XYZAshRx.  Upon selecting the “Obs and Nav to RINEX” option, you will be presented with the File Selection Window presented in Section E.3.1.1.  Upon selecting the “Met to RINEX” option, you will be presented with the RINEX Meteorological File Selection” Window presented in Section E.3.1.2.  Through both of these windows, you will select the input and output files of a single conversion run.


When you select the “Help” menu item from the main menu, you will be presented with the following drop-down menu:


When you select the “About” menu item XYZAshRx will display a window containing information about the program.  In response to selecting the “Command Line Parameters” item XYZAshRx will display a window describing how to invoke the Command-Line Mode of the program.  The command-line mode is further documented in Section E.3.2 of this manual.
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The File Selection Window is displayed in response to the “Convert | To Rinex” selection from the program’s main menu.  The following provides an example of the File Selection Window:


There are seven edit fields in this window.  The first four correspond to the following input file names:

	Label
	Description
	Required

	B:
	Input Ashtech formatted B-File (raw observations)
	Yes

	E:
	Input Ashtech formatted E-File (broadcast orbits)
	Yes

	S:
	Input Ashtech formatted S-File (site file)
	No

	I:
	Input Ashtech formatted I-File (ionospheric data)
	Yes/No


The latter 3 edit fields correspond to the following output file names:

	Label
	Description
	Required

	O:
	Output RINEX Observation File
	No/Yes

	N:
	Output RINEX GPS Navigation File
	No/Yes

	G:
	Output RINEX GLONASS Navigation File
	No/Yes


XYZAshRx seeks to help with the file naming by keying off of the source B-File.  Each time the edit field of source B-File is changed and contains a valid B-File name (i.e., the file exists on disk), XYZAshRx will automatically fill in the other input file names for the files that exist on disk and will automatically create the output file names.  In the sample window above, the user used the “Browse…” button of the B-File to select input B-File and XYZAshRx found associated E- and S-Files on the disk (but not an associated I-File) and automatically named the output RINEX Observation and Navigation files.

In the input file table above, notice that the S- and I-Files are optional.  When these files are not specified XYZAshRx automatically makes changes necessary to output header data in the associated RINEX files.  In particular, when the S-File is specified, XYZAshRx sets certain default values, for the output RINEX header, based on data contained in the S-File.  When the S-File name is not provided, the site related header data is obtained from and saved to the configuration file.  The RINEX header data affected by the presence of the S-File are as follows:

Station Name

Observer’s Name

Receiver Serial Number

Antenna Serial Number

Antenna Offsets (Slant, Radius, and Delta Vertical)

Obviously, the above information would be obtained from the S-File if it where present.


Similarly, the presence of the I-File affects the header of the output RINEX Navigation File.  For GLONASS RINEX conversions, the I-File is required.  When the I-File is present, XYZAshRx places the ionospheric header data (containing the model alphas and betas) and the leap second header data (i.e., the data needed to determine the time delta between GPS time and UTC) into the RINEX Navigation File.  When the I-File is not present, these header components will not be output to the RINEX Navigation File.


Notice that in the output file table above, the output RINEX Navigation and Observation files appear to be both optional and required.  This is because at least one of the output files is required by XYZAshRx.

Once the file names are entered, simply press OK and a window allowing you to edit/change the header data will be displayed (See Section E.3.1.1.1)
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The RINEX Header Data Edit Window is displayed in response to pressing the OK button on the File Selection Window (See Section E.3.1.1).  The following provides an example of this window:


With the exception of the “Output Data Type” the data of each field comes from either the Site File or from the saved configuration data of the program (i.e., stored in the INI file of the program).  When the Site File is not used as input to the program, all of the data for this window, with the exception of the “Output Data Type”, comes from the saved configuration data.  When the Site File is used as input, the following fields come from that file:

Station Name

Observer’s Name

Receiver Serial Number

Antenna Serial Number

Antenna Offsets (Slant, Radius, and Delta Vertical)


The “Output Data Type” field is used to specify which RINEX observation fields will be output to the RINEX Observation file.  The “Output Data Type” can be one of the following:

	Selection
	Output Data Types

	L1
	L1 C/A Carrier and Code (includes Doppler)

	L1CP_L2P
	L1 C/A, L1 P-Code and L2 P-Code Carrier and Code (includes Doppler)

	CDPHASE
	L1 C/A Codephase only

	L1CP
	L1 C/A and L1 P-Code Carrier and Code (includes Doppler)

	L1C_L2P
	L1 C/A and L2 P-Code Carrier and Code (includes Doppler)


It should be clear that some selections would not be available for some receiver types.  For example, if the input data is from a G-12 receiver (a C/A L1 only Code and Carrier receiver), the selectable output data types for the receiver will not include any of the P-Code or L2 observables.  By default, the selection will be set to output all possible observation types for the input receiver type.


The receiver position (labeled as “Station Position” on the window) will come from either the B-File data or from a user entered position.  This decision is made using the Site Position Window which is accessed by pressing the “Edit Position” button on this window.  For further details on the Site Position Window see Section E.3.1.1.2.

Remember the changes entered into this RINEX Header Data Edit Window will be saved as part of the program’s configuration data (i.e., stored in the program’s .INI file).  In this way, the header data need only be configured once. Minor changes to the output header data can then be made during each subsequent run of the program.
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The RINEX Site Position Window permits you to select the source of the position data output as part of the RINEX header data.  This window is accessed from the RINEX Header Data Edit Window (see Section E.3.1.1.1).  The following is an example of the RINEX Site Position Window:



The RINEX Site Position Window allows you to specify the position of the receiver to be output as part of the RINEX header data.  The RINEX specification indicates that this position need only be approximate and provides no specifics on the required accuracy of the approximation.  The position written as part of the header data can come from a manually entered position or from a weighted average of the position and PDOP data of the B-File.  To specify that the approximate position is to come from the weighted average of the B-File position data, check the “Get Position form B-File Data” checkbox.  Otherwise, uncheck the box and enter the approximate position in the window.


Like the RINEX Header Data Edit Window, the data entered into this window will be saved as part of the configuration information for the program.  If the “Get Position form B-File Data” checkbox is checked, then XYZAshRx will obtain the approximate position from B-File on the current and later runs.
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Before continuing, it must be noted that the meteorological option of the RINEX converter is not available unless the presence of a software sentinel key coded for the GBSS Meteorological module can be found.


To convert collected meteorological data to RINEX using the manual approach simply launch the program XYZAshRx (with no command-line options).  On doing so, you will be provided with the main program screen.  Using the main menu of the program select the “Convert” menu option and then select the “Met to RINEX” sub-menu option.


Selecting this sub-menu option will provide you with a screen that looks similar to the following:


The primary components of this screen are:

1)
The source meteorological data file name.

2)
Start day of the source meteorological data file.

3)
Leap seconds for converting UTC to GPS times.

4)
The target RINEX meteorological data file name.

Upon completing the edits, press the “OK” button to enter/edit the header data related to the output RINEX meteorological data (see Section A.2.5).
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To select the source meteorological data file, simply type its name in the first prompt field provided or use the “Browse” button next to that field.  By pressing the “Browse” button, you will be provided with a file selection window similar to that available in other Windows type programs.


The file type you will be looking for will normally have a “.NMA” extent.  This is because the file is actually created by GBSS and stored in the Ashtech NMEA file format.  This is important because you must instruct GBSS to store the NMEA file (via its “Configuration | File Outputs” menu options).  Furthermore GBSS must be configured to store the XDR and GXP NMEA messages.  This is because the XDR message will contain the meteorological sensor data and the GXP message will contain the time tag associated with the XDR message.  Please note that XYZAshRx assumes that the Meteorological data is sampled near the time stated in the GXP message.  That said, it should be clear that the accuracy of the time tag as it relates to the XDR message is +/- the rate at which the GXP messages are being output.

E.3.1.2.2 Start Day of the Meteorological Data File TC “E.3.1.2.2 Start Day of the Meteorological Data File” \l 4 

Two key facts must be considered when converting the NMEA capture file created by GBSS: 1) the NMEA GXP message contains only time of day time tags and 2) the NMEA GXP message contains UTC time tags.  In this Section, we address item 1; item 2 is addressed in Section E.3.1.2.3.


Because the NMEA GXP message (i.e., the message used to time tag the meteorological data) contains only time of day, we must resolve the start day of the data file.  It is for this reason that the “Start Day of Data” prompts are provide in the file selection window.  You can specify the start day either through GPS time or through a Gregorian time.  When you specify the GPS time, you need only be accurate to the day in which the data starts.  If you specify a seconds of GPS week which falls within the day (i.e., it does not specify a time that is on the exact start of the day) the program will be able to resolve the actual start time of the file.  That is, simply specify a time which falls within the correct day in which the start of the file belongs.  If the file contains data from multiple days of data, the program will be able to resolve those day changes as well.


If the input meteorological data file name is in the Ashtech file-naming format, the program will be able to resolve the start time of the data without needing your assistance (but still giving you the chance to override the start time of the file).  Once you specify the name of the file, the program will parse that name and determine if it fits the proper naming convention and, if so, it will fill in the fields with the start time of the file.  Otherwise the program will default to a start time based upon the CPU clock (which you should override if it not correct).
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Two key facts must be considered when converting the NMEA capture file created by GBSS: 1) the NMEA GXP message contains only time of day time tags and 2) the message contains UTC time tags.  In this Section, we address item 2; item 1 is addressed in Section E.3.1.2.2.


The RINEX standard requires that the time tags of the meteorological data be in GPS time.  The NMEA GXP message (i.e., the message used to time tag the meteorological data) contains UTC time stamps.  As such, we must convert the times to GPS.  The “Leap Seconds” data entry field of the window allows you to specify the delta between GPS and UTC.  As of January 8, 1999, there are 13 leap seconds between UTC and GPS.  That is, UTC + 13 = GPS time.


The value of the “Leap Seconds” field will be saved between runs of the program.  Furthermore it will be used during the command-line conversion of meteorological data (see Section A.3).
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The output file name is specified in one of 4 ways:

1)
The input meteorological data file name complies with the Ashtech naming convention;

2)
You cursor through or edit any of the “Start Day of Data” edit fields;

3)
You manually enter the output file name; and

4)
You use the “Browse” button next to the edit field pertaining to the output file name.

When approaches 1 or 2 are used, the output file name will comply with the RINEX file naming convention (for details on the file naming convention, see the GBSS User’s Manual).

To select the source meteorological data file, simply type its name in the first prompt field provided or use the “Browse” button next to that field.  By pressing the “Browse” button, you will be provide with a file selection window similar to that available in other Windows type programs.
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After pressing the “OK” button of the window in which you specified the source and target files, you will be provided with a window similar to the following:


In this window you can edit all of the data related to the header data of the output RINEX meteorological file.  To obtain the specifics of the meanings of each of these files it is suggested that you consult the RINEX standard documentation.


The data of this window will be saved between runs of the program.  Furthermore, this data will be used in the command-line mode when creating the output file.
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The Command-Line approach to running XYZAshRx is invoked by calling the program with the command-line parameters listed in this section.  The Command-Line approach permits automatic conversion to RINEX of raw Ashtech data files without human intervention.  In this way, programs or batch files can automatically convert Ashtech data files to RINEX.


Sections E.3.1.1.1, E.3.1.1.2, and E.3.1.2.5 discuss information that is written to the RINEX header when using the Manual/GUI approach.  This RINEX header information is also written to the output files when using the Command-Line approach but it is assumed that you have pre-configured the program with the desired information.  The pre-configuration is performed by using the Manual/GUI method described in Sections E.3.1.1.1, E.3.1.1.2, and E.3.1.2.5.  Once the configuration has been entered using the menus of Sections E.3.1.1.1, E.3.1.1.2 and E.3.1.2.5 and you have exited the Manual/GUI run of the program, the configuration will be saved and usable from the Command-Line approach.


Before continuing, it is important to re-state that the S-File and I-File inputs are optional.  However, the I-File is required when converting GPS/GLONASS data files.  As is discussed in Section E.3.1.1, the absence or presence of the S-File and/or the I-File affects header data that is output to both the RINEX Navigation and Observation Files.  Please consult Section E.3.1.1 for the specifics in this area as they also apply under the Command-Line approach.


The general form of the command-line call to XYZAshRx is as follows:

XYZASHRX.EXE -I bfile efile [sfile] [ionfile] [options]

Notice that you are minimally required to use the “-I” option and specify the names of the B- and E-Files (parameters bfile efile, respectively).  All items enclosed in “[“ and “]” are optional.  For example, the names of the S-File and I-File are optional.  When specifying the input file names, it is assumed that either the current working directory contains the source data files or the full path to the files is specified as part of each file name.  For example, the following call assumes that the input B-, E- and S- Files come from the current working directory:

Example 1:

XYZAshRx -I BN102A97.323 EN102A97.323 SN102A97.323

In the following example the B- file comes from the directory D:\BDATA and the S-file comes from the directory E:\EDATA (notice that no S-File is specified):

Example 2:

XYZAshRx -I D:\BDATA\BN102A97.323 E:\EDATA\EN102A97.323


The list of options for the program can be combined in any order and are as follows:

-O obsfile
-N navfile
-T path
-S smooth
-C change
When neither the “–N” nor the “-O” options are specified, XYZAshRx will automatically create the names of the output RINEX Navigation and Observation files.  Additionally in this case, XYZAshRx will place these output files in the current working directory.  When either the “–N” or the “–O” parameters are specified, XYZAshRx will only output the associated file type.  Some examples are listed below.

Example 3:

XYZAshRx -I BN102A97.323 EN102A97.323 SN102A97.323

The converter uses the files BN102A97.323, EN102A97.323, and SN102A97.323, from the current working directory, as the input B-, E-, and S-Files, respectively.  Because no -O or -N parameters were specified, XYZAshRx will automatically name the RINEX observation and navigation output files.  The output files will be placed in the same directory as that of the B-File, which is the current working directory in this case.

Example 4:

XYZAshRx -I BN102A97.323 EN102A97.323 –O OBS.DAT –N NAV.DAT

The converter uses the files BN102A97.323 and EN102A97.323 from the current working directory as the input B- and E-Files, respectively.  Because no S-FILE was specified, the converter will use the site related data stored in the program's configuration file for site related data.  Because the -O parameter was specified, the converter will output the Observation data to the file OBS.DAT.  The -N parameter specifies that the Naviation RINEX data will be output to the file NAV.DAT.  The output files will be placed in the same directory as that of the B-File, which is the current working directory in this case.


The “-T” parameter allows you to specify the target path of the output RINEX files. Some examples are listed below.

Example 5:

XYZAshRx -I BN102A97.323 EN102A97.323 SN102A97.323 –T D:\RINEX.OUT

The converter uses the files BN102A97.323, EN102A97.323, and SN102A97.323, from the current working directory, as the input B-, E-, and S-Files, respectively.  Because no -O or -N parameters were specified, XYZAshRx will automatically name the RINEX observation and navigation output files but will place these files in the directory D:\RINEX.OUT.

Example 6:

XYZAshRx -I BN102A97.323 EN102A97.323 –O OBS.DAT –N NAV.DAT –T E:\RINEX.OUT

The converter uses the files BN102A97.323 and EN102A97.323 from the current working directory as the input B- and E-Files, respectively.  Because no S-FILE was specified, the converter will use the site related data stored in the program's configuration file for site related data.  Because the -O parameter was specified the converter will output the Observation data to the file OBS.DAT.  The -N parameter specifies that the Naviation RINEX data will be output to the file NAV.DAT.  The output files will be placed in the directory E:\RINEX.OUT.


The “-S” option allows you to specify whether the converter will output   smoothed codephase measurements.  Permissible values for this parameter are 0 and 1; the value 1 directs the program to output the smoothed codephase contained in the Ashtech B-File.  When the –S option is not specified, XYZAshRx will apply the smoothing as if “–S 1” were specified on the command-line.  The –C option is used to specify whether or not the site name change records are to be written to the output RINEX Observation file.  Permissible values for this parameter are 0 and 1; the value 1 directs the program to output the site name change records.  When the  –C option is not specified, XYZAshRx will output site name change records as if “–C 1” were specified on the command-line. Some examples are listed below.

Example 7:

XYZAshRx -I BN102A97.323 EN102A97.323 SN102A97.323 –S 1

The converter uses the files BN102A97.323, EN102A97.323, and SN102A97.323, from the current working directory, as the input B-, E-, and S-Files, respectively.  Because no -O or -N parameters were specified, XYZAshRx will automatically name the RINEX observation and navigation output files.  The output files will be placed in the same directory as that of the B-File, which is the current working directory in this case.  Additionally, the -S parameter specifies that the converter will output Ashtech smoothed codephase observations.

Example 8:

XYZAshRx -I BN102A97.323 EN102A97.323 -p D:\RINEX.OUT -C 0

The converter uses the files BN102A97.323 and EN102A97.323 from the current working directory, as the input B- and E-Files, respectively.  Because no -O or -N parameters were specified, XYZAshRx will automatically name the RINEX observation and navigation output files but will place these files in the directory D:\RINEX.OUT.  Additionally, the -C parameter specifies that there will be no (i.e. 0) site change records written to the output RINEX observation file.


To convert a meteorological file (stored in a NMEA capture file) from the command-line, use the following form to call XYZAshRx:

XYZAshRx -M inmetfile outmetfile [gpswk gpswksec]

where,

inmetfile 
The name of the input meteorological file.  If no path is provided, it is assumed that the file will come from the current working directory.

outmetfile 
The name of the output RINEX meteorological file.  If no path is provided, it is assumed that the file will be output to the same directory in which the input file is stored.

gpswk 
Specifies the start day of the input file.  This field allows you to specify the GPS week component of time.

gpswksec 
Specify the start day of the input file.  This field allows you to specify the seconds of GPS week component of time.

Notice that the gpswk and gpswksec parameters are optional.  However, if you specify either then you must specify both, even if gpswksec is zero.  If you choose not to specify the start time of the file, the program will use the current CPU time to determine the start day of the data (you are strongly encouraged to avoid this approach).

All other parameters used in the conversion, such as leap seconds and header data (see Section E.3.1.2), will use values maintained from the last GUI run of the program.


The following provides an example:

XYZAshRx A99005.NMA N1020051.99M 991 176752

In this example the converter uses the file A99005.NMA from the current working directory as the input meteorological data file. The output RINEX meteorological data file will be placed in the file N1020051.99M.  Furthermore the converter will use the GPS time 991, 176752 (i.e., the GPS week and seconds of GPS Week, respectively) to designate the start day of the source meteorological data.  Notice that 176752 does not fall on an exact day boundary.  This is acceptable because the source data is time stamped with time of day.  Therefore, the specified GPS time need only be accurate to the day in which the data falls as the converter will resolve the time of day within that day.  Again, the value stored for the leap seconds parameter from the last GUI run of the program will be used to convert UTC time tags to GPS time (see Section E.3.1.2).


Finally, please notice that using the command-line approach allows you to use the post-session commands of GBSS to automatically convert your meteorological data to RINEX when GBSS ends a collection session.  The following is an example of a GBSS post-session command:

Command:

C:\Program Files\ASHTECH\GBSS\UTILS\XYZAshRx.exe -M $NFP$ $SITE$$DDD$$S$.$YY$M $GPW$ $GPS$

Working directory of the command:

C:\Program Files\ASHTECH\GBSS\UTILS

In the above example, the name of the NMEA capture file (including its full path) is passed to the conversion program using the GBSS mnemonic $NFP$.  The output file name is created by concatenating several mnemonics and other characters.  That is, we concatenate $SITE$, $DDD$, $S$, “.” (i.e., the period character), $YY$, and “M” (i.e., the character M) to get $SITE$$DDD$$S$.$YY$M.  The mnemonics and their meanings are as follows:

$SITE$
The four character site name of the file.

$DDD$ 
The three digit day of the year.

$S$ 
The single character session code of the file.

$YY$ 
The two digit year of the session.

Because, we did not specify the directory of the output file, XYZAshRx uses the same directory as the input file.


Finally, we have also used the mnemonics for the time of the start of the session.  Specifically, we have used  $GPW$  and  $GPS$  for GPS Week for the start of the session and seconds of GPS week for the start of the session, respectively.

[boot loader]


timeout=5


default=multi(0)disk(0)rdisk(0)partition(1)\WINDOWS





[operating systems]


multi(0)disk(0)rdisk(0)partition(1)\WINDOWS="Windows NT Workstation 


          Version 4.00" /NoSerialMice


multi(0)disk(0)rdisk(0)partition(1)\WINDOWS="Windows NT Workstation


        Version 4.00 [VGA mode]" /basevideo /sos /NoSerialMice
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$PASHS,RCI,5.0\015\012


\+100+


$PASHQ,RID\015\012


\+100+


$PASHQ,RAW\015\012


\+100+


$PASHS,RCI,15.0\015\012


\+1000+








$PASHS,RCI,5.0<CR><LF>


wait 100 milliseconds


$PASHQ,RID<CR><LF>


wait 100 milliseconds


$PASHQ,RAW<CR><LF>


wait 100 milliseconds


$PASHS,RCI,15.0<CR><LF>


wait 1000 milliseconds
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REM  FILE: DELETE.BAT


cd\


cd remote


del rcvb2???.???








REM  FILE: MOVE1.BAT


REM  %1 = TARGET DIRECTORY


move ?CVB2???.??? %1








REM  FILE: COPIER.BAT


REM  %1 = GBSS Data path


REM  %2 = 2-digit Year


REM  %3 = Month


REM  %4 = 2 Digit Day


REM


REM  SYNTAX: copier.bat $FPDD$ $YY$ $MMM$ $DD$


REM  


mkdir e:\RefData.%2


mkdir e:\RefData.%2\Month.%3


mkdir e:\RefData.%2\Month.%3\Day.%4


copy %1\*.* e:\RefData.%2\Month.%3\Day.%4


del /Q %1\*.*











REM %1 = THE DIRECTORY IN WHICH THE RINEX FILE TO BE RENAMED EXISTS


REM %2 = THE 4-CHARACTER SITE NAME OF THE FILE


REM %3 = THE B-FILE SESSION CODE


REM %4 = THE GBSS GENERATED RINEX SESSION CODE


REM


rename %1\%2???%4.??? %2???%3.???








REM %1 -- BFILE SESSION CODE


REM %2 -- SOURCE DAY OF YEAR (3-DIGIT)


REM %3 -- SOURCE 2-DIGIT YEAR


REM %4 -- SOURCE PATH


REM %5 -- DESTINATION PATH


C:\FTP\FTP95PRO.exe -p condorST -s local:%4\CNDR%2%1.%3o -d condorST:%5


C:\FTP\FTP95PRO.exe -p condorST -s local:%4\CNDR%2%1.%3n -d condorST:%5
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