Appendix B


TSIP User's Guide


This appendix provides explicit instructions for each of the programs contained in the OEM GPS Tool Kit, and guidelines for using the source code as template for integrated systems applications.


The OEM GPS Tool Kit program disk (PN 34152-01) includes several TSIP interface programs designed to help developer's evaluate and integrate the GPS module and create GPS and differential GPS applications.  These programs run on a PC-DOS platform.  They are intended as a base upon which to build application specific software, so the source code in ANSI C is included for many of these programs.  The �xe "TSIP:tool kit"��xe "tool kit"�OEM GPS Tool Kit program disk includes the following programs:


�xe "TSIPCHAT"�r	TSIPCHAT.EXE reads TSIP reports and prints them to the screen.  It also allows the user to exercise TSIP commands, by translating keystroke codes  into TSIP commands which are output over the serial port.  When data input is required, TSIPCHAT prompts the user for the information.  TSIPCHAT can also log TSIP reports in binary format, and can set time on a PC, based on time information from the GPS module.  


r	TSIPPRNT.EXE interprets a binary TSIP data stream, such as logged by TSIPCHAT, and prints it to a file.  Source code is provided.


r	34055-XX.EXE configures the standard temperature receiver’s protocol to (TAIP, TSIP or NMEA).  This file will work only for standard temperature receivers.  


34057-XX.EXE configures the extended temperature receiver’s protocol to (TAIP, TSIP or NMEA). This file will work only for extended temperature receivers.


             Where XX is the protocol desired:  61=TSIP , 62=NMEA, 63=TAIP 


r	RTCM_MON.EXE monitors a serial port carrying RTCM differential corrections, translates the messages and prints them to the screen.


r	TCHAT.EXE is a simplified version of TSIPCHAT.  It provides a good working basis for GPS development.  Source code is provided.  The program is Microsoft Visual C and Borland C compatible.








�
�xe "SPDRIVE"�;TSIPCHAT


TSIPCHAT is a program that provides full visibility into the TSIP interface.  





Starting TSIPCHAT





To start the program, type TSIPCHAT. 


As TSIPCHAT starts, it displays a list of commands in the upper half of the console screen (command window) and a running account of automatic  reports not requested in the bottom half of the screen (auto window).  It also sets the serial port to the default settings of 9600 baud, 8-Odd-1.  


If the receiver is alive and outputting positions, position reports scroll immediately in the auto window.  If the auto window is empty, type 'v' to test if the receiver is connected properly to the computer.  If the serial port is properly connected, the receiver responds within a second with the receiver software version numbers; otherwise "waiting for reply" remains on the screen.  An auto-report of receiver health is sent every 30 seconds, even if satellites are not being tracked.


Report Packets





When a TSIP report packet is issued by the receiver, it is received by TSIPCHAT, translated into a printable form and put on the screen.  If the report packet has been specifically requested by a command, it is put in the command (upper) window; otherwise, it is reported in the auto (lower) window.


The common automatic reports are the navigation reports: position, velocity, and health data.  The '^O' command can change the content of these auto-reports or turn them on and off.  Other automatic reports include almanac, ephemeris status, and almanac health page when decoded; and receiver health, machine code status, and satellite selection at regular intervals.























TSIPCHAT (continued)


Command Packets





TSIPCHAT uses keystroke codes to send TSIP command packets to the receiver.  For instance, the keystroke 'v' sends the TSIP command packet 0x1F, requesting a TSIP report packet 0x45 listing the software versions.  A complete list of keystrokes and their associated  TSIP commands can be called up by the keystroke '?'.


Many TSIP command packets require user-provided data or parameters.  For instance, a request for a satellite almanac report packet requires the satellite identifier (SV PRN).  In such cases, TSIPCHAT will prompt the user for inputs.  For any of the following three type of prompts, pressing the “<ESCAPE>” key aborts the whole command:


1)	prompt for number: to enter a numerical value, type the value and hit <ENTER>.  If no value is typed, the value entered will be 0.


2)	prompt for selection: to select from a number of choices, cycle through the choices with the <SPACE BAR> and select with <ENTER>.  An index 0 - 9 associated with the choice is shown in parentheses; this index can be typed in for direct access of the choice.


3)	prompt for confirmation: to confirm when asked, type 'y' or 'Y'.  Any other keystroke will be 'negative', including just the <enter> key. 


�xe "serial port"��
TSIPCHAT (continued)


Serial Port Control





Use caution when using the “^U” command.  Control of the receiver can be lost.


 


To control the serial port settings on main channel, Channel A of the SVeeSix, use the '^U' command  A single port receiver may only have Channel A; when that is reset, control of the receiver may be lost.  In such cases the receiver must be hard-reset by clearing the battery backed RAM.  ( Remove battery backup power ). 


To control the serial port settings on the computer, use the keystroke '^I'.  This keystroke does not generate a TSIP packet.  It prompts for the parameters for the buffered serial port.  On start-up, the program automatically sets the port parameters to 9600 baud, 8-odd-1.  If the port parameters are changed from the default during the execution of TSIPCHAT, upon exit the program asks if the serial port is to be reset to the default.


File Storage





TSIPCHAT provides an options for file storage, of the raw  binary TSIP stream. 


The native binary stream records the data coming off the serial port into a file.  To turn data collection on and off, use the keystroke '^F'.  The user has the option to append to a previously existing file.  All report packet bytes are recorded into the file, whether translatable into packets or not. The recorded binary data stream can be translated into an ASCII file with the program TSIPPRNT.


�
TSIPCHAT (continued)


Quick-Start Almanac Get and Load (con’t.)


�xe "almanac"�����A stored almanac can allow the receiver to be "warm-started", reducing time to first fix.  If the receiver is started 'cold', with no almanac data in memory, it performs a search for satellites in the sky, which can take a few minutes.  If the receiver has a recent almanac of satellite orbits, fixes begin within a minute.  The receiver responds most quickly if loaded with time, frequency offset, last position, and a recent almanac.  There is a command sequence for getting an almanac from the receiver and storing in a file named 'GPSALM.DAT', and a reverse command sequence for reading a file named 'GPSALM.DAT' on the computer and loading it into the receiver.  These command sequences use the command packet 0x38 and the report packet 0x58.


The keystroke for the get-and-store sequence is '!', and for the read-and-load sequence is '@'.  It is useful to record a fresh almanac every few days.   Before storing a new almanac on the PC the receiver must have been operating continuously for about fifteen minutes, otherwise an incomplete almanac will be stored, causing the receiver to go into cold search mode.  Check the receiver health to see if the message "Almanac not complete and current" is being reported.  Once this message is no longer displayed it is safe to save the Almanac data.


Setting PC Time from the Receiver





TSIPCHAT includes the capability to set the PC clock to UTC time from the GPS satellite signal.  (GPS time differs from UTC time by leap seconds.)  The keystroke 'z' requests a time set (command packet 0x21, report packet 0x41).  A special sequence is required the first time the request is made during execution of the program.  The user is prompted for the local time zone offset and then requested to press 'z' again, at which time the time set operation is completed.  The user time zone offset is '0' for UTC/GMT; 5 for EST, 4 for EDT; 8 for PST, 7 for PDT; and negative numbers if ahead of (east of) GMT.  Allowable range is 13 hours, plus or minus.  The accuracy of this software method is approximately ±0.5 seconds.


Exiting TSIPCHAT





To exit the program, hit the <ESCAPE> key.





�
TSIPCHAT (continued)


Source Code





Sample Source code is provided with TSIPPRNT and TCHAT  This sample source programs were designed to provide a template for the user interface with the TSIP receiver.  In particular, TSIP_IFC.C contains routines that define the interface with the TSIP receiver.  These should be re-used in the system integrator's code.


TSIPCHAT is created by compiling under a Borland compiler with the macros PORT_INPUT, and BORLAND defined and with the include file TSIPINCL.H.  The following routines must be compiled:


TSIPCHAT.C (main) 


TSIP_UTL.C 	


TSIP_CMD.C 


TSIP_RPT.C 


TSIP_ALM.C 


TSIP_IFC.C


TSIP_SIO.C


TSERIAL.C








�
TSIPPRNT


TSIPPRNT translates TSIP report packet byte streams into readable reports.  It uses the same report interface routines as TSIPCHAT, but uses 'printf' rather than 'cprintf' so that output can be redirected to a file.  


The command line for console output is: 


TSIPPRNT tsip_filename


where tsip_filename is the name of a stream of TSIP report packets collected directly from the receiver output port or from TSIPCHAT.  The command line for re-directing output to a file is: 


TSIPPRNT tsip_filename > ascii_filename


Full source code is provided.  TSIPPRNT is created by compiling under any C compiler and with the include file TSIPINCL.H.  The following routines must be compiled:


TSIPPRNT.C (main) 


TSIP_RPT.C 


TSIP_IFC.C 


TSIPPRNT code can be easily modified by the user to supply any ASCII output file format that is required by adjusting the report interpreter routines in TSIP_RPT.C, provided the necessary information is contained in the binary input file.  Software flow follows that of TSIPCHAT, except with no user-interactive and command features.








�
RTCM_MON


RTCM_MON translates RTCM SC-104 Version 2.0 (Differential GPS correction) byte streams off a serial port.  It is designed to be configured to the same port parameters as the TSIP receiver.  RTCM streams can best be tested by using the TSIP receiver itself as a decoder, using TSIPCHAT and the '/' command (packet 0x65) which returns packet 0x85 listing all differential RTCM messages decoded.  RTCM_MON is provided in case the user prefers to use a direct connection to a computer serial port to decode an RTCM stream.


The RTCM_MON command line has no arguments.  When listening to the serial port, characters will be printed on the screen.  RTCM    6-of-8 bytes are identified by the first two bits (binary 01xxxxxx) and all other bytes are reported as non-RTCM bytes.  Once the program locks onto the RTCM preamble and framing, it begins to report differential correction messages for each of the satellites.


To exit the program, press <ESCAPE>.


Bit-Slipping





Even though the RTCM bytes are 6 bits of data and fit neatly into a 8-bit byte once the lead bits '01' are attached, some reference receivers do not align the RTCM data onto 8-bit boundaries for the serial link ("bit-slipping").  RTCM_MON automatically searches for bit-slipping.  


Serial Port Parameters





The default at start-up is 9600 baud, 8-odd-1.  The serial port parameters on the computer can be adjusted by typing  '^I'.  The program will prompt for new serial port parameters.  





Caution�
�
The RRM source will probably require a null-modem connection to the PC serial port.�
�



�
TCHAT





TCHAT is a simplified version of Tsipchat. That provides a good basis for GPS software development.


The command line syntax is:


TCHAT -c[port number] <optional file name>


where <optional file name> is the name where bytes  received directly from the receiver will be collected.


Full source code is provided. Unlike Tsipchat TCHAT can be compiled under both Microsoft and Borland Compilers. It uses the same source code modules as TSIPCHAT. The following modules comprise TCHAT:


		TCHAT.C	(main)


		


		TSIP_RPT.C





		TSIP_IFC.C





		TSERIAL.C





Software flow follows the same as TSIPCHAT, except that the display and user interfaces have been greatly simplified. It is recommended that software developer’s become familiar with TCHAT before studying the source code to TSIPCHAT.
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