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REV 01  11FEB2002  PS  Modified to use Multiple Lists. 

REV 02  21MAR2002  PS  Added Appendix A

Rev 03  23APR2007  PS  It looks like SubArray records work.

This will attempt to explain how NSTX parameters managed by EPICS will be saved to the MDSplus shot tree.  Appendix A includes a simple procedure that describes how to add new points to MDSplus.

===============================================================

Introduction

Engineering parameters (such as the GIS gas type for each injector, or the NB shot time)  will be archived on the Physics’ network’s MDSplus data storage system.  A computer on the Physics network (kees running VMS) will hold an  MDSplus shot tree  The cicopr account on epicsrv (solaris) can write to this tree.  The shot tree can only be created from programs on the kees computer.  
An application program on epicsrv,  cm_Mparm,  will use EPICS channel access and the ‘C’  API for MDSplus clients to write EPICS variables to the MDSplus shot tree on kees.  The shot tree must be created prior to writing data into the tree.  For NSTX plasma shots this is done by existing programs on the kees computer that run in response to NSTX clock events (via ipcs).  Parameter storage for NB conditioning shots is not supported at this time.
Supported data types are string(text),integer, and float.  1-D arrays of type integer or float are supported.  These arrays must come from the EPICS record type WAVEFORM or SUBARRAY (which have the NORD record element.  If necessary, EPICS other EPICS data types could be supported with a small amount of effort. 

Parameter Acquisition runs at two times.  The first pas is around T(0).  The second list runs around T(+30), and is meant for records that are not resoplved at T(0), such a gas injection plenum differential presures.

Implementation
The parameter implementation follows the configuration structure of the 908/3232 data acquisition, but no IDL or IPCS is used for the parameters.  The ‘C’ programs write into the general log file /eprun/log/cicinfo.log.  A medm display page CM07 (fig 6) permits the delay time from T(0) to process each parameter list group.  Reboot_restore is used to restore the delay time.  database cm_param.db holds records to be used in activating the parm lists.

Configuration File Structure
See figure 5 for a block diagram of the process.

The cmApp/op/parm directory will hold configuration files for

parameter acquisition.  The files cm_parm1_master.cfg and cm_parm2_master.cfg will have a single line which will contain the name of the active parameter configuration .cfg file,  e.g.  cm_parm1.cfg. 

The active .cfg file will hold up to 50 filenames (absolute path) of "list" files. The list files will reside in the op/rdt directory of the individual EPICS subsystems,  such as $PCAPP/op/parm.  A typical list filename would be fw_parm.lst.

The .lst file will hold a list of up to 500 EPICS record names, the MDSplus node name (includes tree/path/nodename), and MDSplus data type.  The names in the list are not restricted to a single IOC, and extensions are permitted (e.g. .INPA).

Therefore, parameter acquisition will have :

  a)  two master acquisition configuration files which point to the active acquisition configuration (.cfg) files.  These are both under the cmApp directory.

  b)  Several parameter list (.lst) files distributed in the individual applications’ ‘parm’ directories . A .lst file holds up to 500 EPICS PV/record names.

Program Structure
A single ‘C’ program will be used read EPICS variables and write the values into the MDSplus tree.  The previously described configuration files will be used by the C program, cm_Mparm.c which is in the cmApp/src directory.  

The program is started using the medm display CH01, the script “Start Acquisition Tasks”.  Note the epicsrv account that initiated medm must be cicopr to run this script.

The program cm_Mparm has the following functions in it:

· logmsg

· main

· processList

· fetchNwrite 

· check_mdsOpen

logmsg

This function will write informational messages to the log file /eprun/log/cicinfo.log.

If the cm_Mparm program is compiled with the DEBUG definition set, then many informational messages will be displayed on STDOUT (your terminal screen).

main

This initializes Channel Access, and polls the ‘T minus 1’ event counter.  When the count increments [at T(-1)], the parameter acquisition process begins.  First, the MASTER file is read to obtain the name of the ACTIVE configuration file.  Then, the ACTIVE file is read to determine the names of all the individual applications’ LIST files.  Then, the processList function is called for each of the LIST files.

processList

The processList function is executed once for each LIST file.  It will inspect the file for up to four items per line.  Three are required.  Figure 3 shows more information about the file structure for the LIST file.  Each line of the file is parsed and the individual items placed into a data structure, which is passed to the fetcNwrite function.

fetchNwrite

This function is used to read each EPICS variable in a LIST file, and write it to the MDSplus tree.  The data structure passed from the calling function has the EPICS name, MDSPlus info (tree, path, and node name), MDSplus data type, and optional WAVEFORM keyword.  If the WAVEFORM keyword is present in the LIST file’s line then the EPICS record type must be WAVEFORM. For each line of the list file, the function check_mdsOpen will be called.

check_mdsOpen 

This function will connect to the MDSplus server (currently birch.pppl.gov:8501) and ‘open’ the proper Mdsplus shot tree. The shot tree must have been previously created (not by cm_Mparm) on kees.

Figure 1

The master configuration file  /nstx/epicapps/cmApp/op/parm/cm_Mparm_master.cfg

Note there are no comments, only a 1-line ascii file.  This file shows which is the active configuration file (see next figure).

epicsrv1% cat /nstx/epicapps/cmApp/op/parm/cm_Mparm_master.cfg
/nstx/epicapps/cmApp/op/parm/cm_parmFULL.cfg

Figure 2

The active acquisition configuration file  /nstx/epicapps/cmApp/op/parm/cm_parmFULL.cfg

This file shows which parameter list files (see next figure) will be read from EPICS and written to the MDSplus shot tree.

epicsrv1% cat /nstx/epicapps/cmApp/op/parm/cm_parmFULL.cfg
# Parameter Acquisition Configuration file  cm_acqFULL1.cfg 

#

#  created 15DEC01 by P. Sichta

# This file will hold a list of .lst files,  which will hold 

#  the full pathnames of all parameter list files.

#

# /eprun/epicapps/cmApp/op/parm/cm_test.lst

/eprun/epicapps/fwApp/op/parm/fw_parm.lst

/eprun/epicapps/nbApp/op/parm/nb_parm.lst

#end

Figure 3

The digitizer list file  /nstx/epicapps/cmApp/op/rdt/gs_908c28n14.lst

This file shows a digitizer list file.  This file contains the names of EPICS ppl908 records for a digitizer.

epicsrv1% cat /nstx/epicapps/nbApp/op/parm/nb_parm.lst
# file  nb_parm.lst        

# created 19DEC01 by P. Sichta

#

# This file will hold a list of EPICS pv's to be put into MDSplus each shot.

# This file is called by a .cfg file

#

# THE ASCII file format of the parameter file is as shown below.

# Fields are separated by whitespace (blanks or tabs).

# Field 1 : case-sensitive EPICS record name.

# Field 2 : MDSplus tree::pathname:nodename.

# Field 3 : MDSplus data type :

#   DTYPE_CSTRING, LONG,or FLOAT are currently suported by Parameter Acquisition.

# Field 4 : Optional keyword: WAVEFORM (case sensitive).

# ========== Storage Info below =================== 

nb_1a_x412_WF           \NBI::TOP.NB_1A:ACCEL_NOTCH   DTYPE_LONG  WAVEFORM

nb_1b_x412_WF           \NBI::TOP.NB_1B:ACCEL_NOTCH   DTYPE_LONG  WAVEFORM

nb_1c_x412_WF           \NBI::TOP.NB_1C:ACCEL_NOTCH   DTYPE_LONG  WAVEFORM

nb_1a_x404_dly_CALC.VAL         \NBI::TOP.NB_1A:ACCEL_DELAY     DTYPE_FLOAT

nb_1b_x404_dly_CALC     \NBI::TOP.NB_1B:ACCEL_DELAY     DTYPE_FLOAT

nb_1c_x404_dly_CALC     \NBI::TOP.NB_1C:ACCEL_DELAY     DTYPE_FLOAT

nb_calorimtrStat_MBBI   \NBI::TOP:CALORIM_POSN          DTYPE_CSTRING

nb_1a_acq_BO             \NBI::TOP.ANALYSIS:N1A_ANAL_CTL  DTYPE_CSTRING

nb_1b_acq_BO             \NBI::TOP.ANALYSIS:N1B_ANAL_CTL  DTYPE_CSTRING

nb_1c_acq_BO             \NBI::TOP.ANALYSIS:N1C_ANAL_CTL  DTYPE_CSTRING

ck_currshotSEL          \NBI::TOP:SHOTNUMBER            DTYPE_LONG

ck_NBItime_AO           \NBI::TOP:M_ACCELDELAY          DTYPE_FLOAT

#end
Figure_4
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Appendix A -  Summary Instructions to store a new Value. 

The example below describes what to do to store an EPICS PV to MDSplus.  In particular, Dana wanted two timing values stored.


1)  Find out from Dana the new MDSplus node names she wants
to use, and their path in the MDSplus tree.  Find out if the
units will be in seconds or milliseconds, relative to T(0).

2)  If she wants to, she can edit the tree to put in the two
new nodes, or I can do it if I know the info from (step 1).

3)  You should create a xxApp/op/parm/xx_parm.lst  file.
Copy an existing file from
/eprun/epicapps/gsApp/op/parm/gs_parm1.lst
to see the proper file format.  You need to know the path
from (step 1).If the time units are in milliseconds then use
data type LONG, else use the FLOAT.

4)  You should edit the configuration file
  /eprun/epicapps/cmApp/op/parm/cm_parm1.cfg
to include your new .lst file.

That should be it.  You should run a test shot when you think
everything is set up.

