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�
Introduction


This document is a user’s level summary of the syntactic and semantic CCSDS dependencies that are contained in STOL (Spacecraft Test and Operations Language) as defined in the ITOS documentation contained at http://itos.gsfc.nasa.gov/.  It is intended as an aid to guide the analysis of ITOS for any needed changes in order to support an end-to-end IP mission.





General Information


ITOS’ STOL contains 76 directives, of which 3 have syntactic dependencies on CCSDS, 7 have semantic dependencies on CCSDS, and 3 have both.  Five of the six syntactic dependencies have to do with the filter specification, and eight of the ten semantic dependencies have to do with CCSDS transfer frames.  A tabular summary appears at the end of this report.





filter Specification


The STOL directives ACQUIRE, ARCHIVE, PKTDUMP, PLAYBACK, and TFDUMP have a syntax that includes the filter specification.  This allows specifying various combinations of vcid and apid for inclusion or exclusion by the command.  In an all IP mission, some combination of vcid and/or apid will have to be mapped onto TCP/IP or UDP/IP port numbers.  Depending on how this is done, it may require changes to the syntax.





Default Virtual Channel For Commands


The STOL directive VC defines the default vc for commanding.  In an all IP mission, this must be somehow mapped onto TCP/IP or UDP/IP port numbers. Depending on how this is done, it may require changes to the syntax.





Transfer Frames


The STOL directives ARCHIVE, BYPASS, PLAYBACK, RAWTF, RESET, RESYNC, SETGRND, and TFDUMP are directly tied to the concept of a transfer frame,  in some (but not all) cases, the use of TCP/IP will take over the associated functionality.  For example, the directives BYPASS, RESET, RESYNC, and SETGRND are all associated with transfer frame sequence number checking.  In an all IP mission, the equivelent sequence number checking is handled by TCP and is not under the user’s control.  (Note: it if fair to use TCP for this function since CCSDS requires a bi-directional link to accomplish the same function.)  These directives may just dissappear. Similarly, the RAWTF directive allows building spacecraft commands at the raw transfer frame level, and has no corespondence in an all IP mission.  In other cases, such as ARCHIVE, PLAYBACK, and TFDUMP, the actual analogue of the transfer frame (the hdlc frame into the router) is not even available at ITOS for recording.  The nearest coresponding thing would be recording and playing the raw ethernet frames. 





Command Verification


The BLIND directive is tied to the CLCW for performing command verification.  An equivelent method must be implemented for an all IP mission.  This has to be closely coordinated with the flight software development.





�
Table 1. – CCSDS dependencies within STOL


CCSDS Syntax�
CCSDS Semantics�
STOL Directive�
Description�
Comments�
�
X�
�
ACQUIRE �
Control telemetry acquisition�
Filter specification contains syntax that explicitly relys on vcid and apid.�
�
X�
X�
ARCHIVE�
Control transfer frame or packet archiving�
Filter specification contains syntax that explicitly relys on vcid and apid.


Option specification contains capability to archive at the transfer frame level.�
�
�
�
ASK �
Request interactive input. �
�
�
�
�
BREAK �
Break out of a DO loop. �
�
�
�
X�
BLIND �
Turn command verification on or off. �
Definition is tied to the CCSDS CLCW�
�
�
X�
BYPASS �
Bypass command frame acceptance checks. �
Definition tied to transfer frames�
�
�
�
CFGMON �
Control the configuration monitor/equation processor. �
�
�
�
�
CLEAR �
Clear the command buffer. �
�
�
�
�
CLOSE �
Close a device used by READ or WRITE. �
�
�
�
�
CMD �
Send A Spacecraft Command. �
�
�
�
�
CONTINUE �
Start The Next Iteration Of A DO Loop. �
�
�
�
�
CONVERT �
Deprecated; no longer needed. �
�
�
�
�
DATE �
Set (Or Query) The TCW's Idea Of GMT. �
�
�
�
�
DISABLE �
Disable Commanding. �
�
�
�
�
DO �
Begin A DO WHILE Or DO UNTIL Loop. �
�
�
�
�
DUMPFILE �
Specify Dumpfile Name. �
�
�
�
�
ELSE �
Begin The ELSE Clause In A Compound IF. �
�
�
�
�
ELSEIF �
Begin An ELSEIF Clause In A Compound IF. �
�
�
�
�
ENABLE �
Enable A Set Of Directives. �
�
�
�
�
ENDDO �
End A DO WHILE Or DO UNTIL Loop. �
�
�
�
�
ENDIF �
End A Compound IF. �
�
�
�
�
ENDPROC �
End A Proc File. �
�
�
�
�
FREE �
Destroy Local Or Global Variables. �
�
�
�
�
GLOBAL �
Create Global Variables. �
�
�
�
�
GO �
Resume A Waiting Proc. �
�
�
�
�
GOTO �
Jump To The Specified Line In A Proc. �
�
�
�
�
GPIB �
Control GPIB device. �
�
�
�
�
HOTKEY �
Report stol status. �
�
�
�
�
IF �
Simple Or Compound IF. �
�
�
�
�
KILLPROC �
Kill All Procs. �
�
�
�
�
LET �
Assign A Variable Or Mnemonic. �
�
�
�
�
LIMITS �
Control Limit Checking. �
�
�
�
�
LOAD �
Send Raw Image Load File To Spacecraft. �
�
�
�
X�
LOADPKT�
Send Formatted Image Load File To Spacecraft. �
Formatted Image load file is composed of CCSDS Telemetry Source Packets.�
�
�
�
LOCAL �
Create Local Variables. �
�
�
�
�
LOG �
Control Event Message Logging. �
�
�
�
�
MODE �
Modify Command Mode Parameters. �
�
�
�
�
OPEN �
Open File Or Device For READ Or WRITE. �
�
�
�
�
PAGE �
Control Display Pages. �
�
�
X�
�
PKTDUMP �
Control Packet Dumps. �
Filter specification contains syntax that explicitly relys on vcid and apid.�
�
�
�
PKTTIMEOUT �
Control Packet Timeout. �
�
�
X�
X�
PLAYBACK �
Play back an archive. �
Filter specification contains syntax that explicitly relys on vcid and apid.


Current ITOS cannot plaback packet archives, only transfer frame archives.�
�
�
�
PLOT �
Control Plots. �
�
�
�
�
PROC �
The First Directive In A Proc. �
�
�
�
�
PURGE �
Remove Pending Commands From The Sent-Queue. �
�
�
�
�
QUIT �
Terminate Stol. �
�
�
�
�
RAW �
Send A Spacecraft Command Via Raw Source Packet. �
�
�
�
X�
RAWTF �
Send A Spacecraft Command Via Raw Transfer Frame. �
Assumes a CCSDS Telecommand Packet within a CCSDS Telecommand Transfer Frame.�
�
�
�
READ �
Read From A File Or Serial Port. �
�
�
�
�
REM �
Echo A Comment To The Event Log. �
�
�
�
X�
RESET �
Set Spacecraft's Next Expected Seq Number To 0. �
Tied to CCSDS transfer frames.�
�
�
X�
RESYNC �
Synch Ground And Spacecraft Frame Seq. Number. �
Tied to CCSDS transfer frames.�
�
�
�
RETRLIM �
Set Max Number Of Auto Cmd Retransmissions. �
�
�
�
�
RETRY �
Retransmit All Pending Commands. �
�
�
�
�
RETURN �
Return From A Proc. �
�
�
�
�
SEND �
Transmit The Command Buffer To The Spacecraft. �
�
�
�
�
SEQPRT �
Control Sequential Prints. �
�
�
�
�
SET �
Control programmable devices. �
�
�
�
�
SETCOEF �
Control Analog Conversion Coefficients. �
�
�
�
X�
SETGRND �
Set Ground's Next Expected Frame Seq Number. �
Tied to CCSDS transfer frames.�
�
�
�
SHOVAL �
Echo Expressions To The Event Log. �
�
�
�
�
SIM �
Control The Internal Simulator. �
�
�
�
�
SNAP �
Take Page Snapshots. �
�
�
�
�
SPEED �
Control Proc Execution Speed. �
�
�
�
�
START �
Start A Proc. �
�
�
�
�
STOP �
Abort An Image Load. �
�
�
�
�
STRIPCHART �
Control a stripchart. �
�
�
�
�
SYSTEM �
Issue a UNIX command. �
�
�
X�
X�
TFDUMP �
Control Transfer Frame Dumps. �
Filter specification contains syntax that explicitly relys on vcid and apid.


Definition is tied to CCSDS transfer frames.�
�
�
�
TIMEON �
Perform Timeon Calculations. �
�
�
�
�
TIMEOUT �
Set Time Interval For Command Acknowledgement. �
�
�
�
�
UNLOCK �
Unlock The Spacecraft's FARM. �
�
�
X�
�
VC �
Specify the Default Virtual Channel For Commands. �
Definition tied to CCSDS virtual channels.�
�
�
�
VERIFY �
Compare Image Files. �
�
�
�
�
WAIT �
Halt A Proc. �
�
�
�
�
WRITE �
Write To A File Or Serial Port.�
�
�



