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1.0 Introduction

The software described here will read data served by an EPICS Archiver Data Server and write it into an MDSplus ‘daily’ tree for Engineering Trend data. This document will describe the software, its configuration and operation.
EPICS uses the Channel Archiver to sample and record (trend) a number of EPICS Process Variables at a rate of once per minute.  This data can be viewed, exported, etc… using standard EPICS tools such as the ArchiveViewer (ref. 2).  However, researchers often prefer to use data access methods that they are familiar, such as those used with MDSplus. 
The diagram in Appendix A shows the general structure of the daily trend data archiving. The core component is a Java program which accesses the EPICS Data Server, aligns and formats the data values, and writes them into the MDSplus ‘daily’ tree.

2.0  References 

1) Configuring the EPICS Channel Archiver to Acquire Historical Trend Data at NSTX, NSTX-WBS6-OP-30.
2) Installing the EPICS ArchiveViewer, NSTX-WBS6-DV-018.
3) EPICS Channel Archiver Operations Guide, NSTX-WBS6-OP-26

4) Channel Archiver Manual, R3.14.4 version, Sept. 30, 2004 (see EPICS Home Page for link, or try here http://ics-web1.sns.ornl.gov/~kasemir/archiver/ ). 

3.0  Configuration 

There are several configuration steps used to select which EPICS process variables (PV) are saved to the trending tree.  

EPICS
· See NSTX-WBS6-AD-23 for configuring the Channel Archiver to select which PV’s are trended by the EPICS Channel Archiver.  
· At the time of this writing, the XML-format configuration files are on computer epicsgate02, under the directory /eprun/nstx_archiving/conf . See Appendix A for a listing.
MDSplus

· The MDSplus tree ENG_TREND is served by a VMS MDSplus server, so you must log on to a VMS computer to edit the model tree (shot number: -1).  

· Each signal node must have a tag name defined for use by the Java program on the nstxops computer. 
· The signal node has two child nodes.

· The TIME node name and tag have a “_T” suffix.

· The ALARM_STS node name and tag have “_STS” suffix.
· The ENG_TREND tree is a child-tree of the NSTX_TREND tree.

nstxops
· An ASCII configuration file on nstxops specifies the PV’s to extract from the EPICS Archiver Data Server, and the corresponding MDSplus tag name in the ENG_TREND tree.
· The filename is Channel_List and is in the directory /usr/pppl/nstxops/bin/daily. It is shown in Appendix A. 

· Onle ONE   TAB character can be used to separate items on a line.  Space characters can cause problems with the file parsing.

· Use a text editor to edit the file.
4.0 Automated Operations

epicsgate02
The EPICS Channel Archiver, which runs on epicsgate02, is automated.  The trended data is automatically put into the EPICS Archiver Data Server’s file system. See Reference 1 and its references for more information.

nstxops

· On the nstxops computer, the root’s  Crontab (file) is used to run a script in /usr/pppl/nfsboot-hosts/scripts/nstxops. 
· The ‘daily’ portion of that script:

· Is currently scheduled for 0519.
· Starts the script /usr/pppl/nstxops/etc/daily.nstxops. This script launches another script /usr/pppl/nstxops/bin/daily/epics2mds.

· epics2mds launches the java program /usr/pppl/nstxops/bin/daily/epics2mds.java:

· The java program tests for the existence of the ENG_TREND tree file and creates it if it does not exist. 

· The Java program accesses the configured PV’s from the EPICS Arvhiver Data Server, aligns the timestamps, and writes the data to the ENG_TREND tree’s tags/nodes. 
5.0 Manual Transfer Procedure
If the automated tree creation and data transfer did not complete normally, the process can be manually performed.  
· You must be user nstxops to run the software. 

· To set up your environment:

· module load nstx/batch

· cd /usr/pppl/nstxops/bin/daily

· Use an IDL program named run_epics_2mds.pro . It is in the directory /usr/pppl/nstxops/bin/daily .  It accepts two arguments, a starting ‘shot’ (the date in YYYYMMDD) and an ending ‘shot’.
· Usage example for running data from 12 October 2005:

% kinit

% ssh nstxops@nstxops   

      (note: su doesn’t do X11 forwarding)
% module load nstx/batch

% cd /usr/pppl/nstxops/bin/daily

% idl  

idl> run_epics_2mds , 20051012 (takes ~30 sec).
idl> exit
If the .log files shows an MDS error you can view what it means:

IDL> print, mdsgetmsg(265388152)

% Compiled module: MDSGETMSG.

% Compiled module: MDSVALUE.

% Compiled module: MDSCHECKARG.

% Compiled module: MDSISCLIENT.

% Compiled module: MDSIDLIMAGE.

%TREE-W-TreeTNF, Tag Not Found

IDL>
6.0 Process Monitoring

There are no NSTX Main Alarm Handler (see NSTX-WBS6-OP-26) alarms for the EPICS to MDSplus archiving since it is not a continuous process.

· So far only one kind of error has occurred, which resulted from a problem with time stamps from the epics archiver.  When this problem occurs a log file of significantly larger size is created than when the process runs successfully.  
· This has not happened for some time now, however a clean up function in the script /usr/pppl/nstxops/bin/daily/cleanup checks for a large log file size and sends email to the nstxops (e-mail) group that should occur. 
· Contact the PPPL unix admins to get added to that group. 

6.1 Log Files
· On nstxops, a log file is kept in directory /usr/pppl/nstxops/bin/daily/log.  The filename uses a format like epics_2mdsYYYYMMDD.log  

· After a week the daily log file is skimmed using the script /usr/pppl/nstxops/bin/daily/cleanup, which is run daily from the aforementioned script /usr/pppl/nstxops/etc/daily.nstxops 
7.0 Viewing Data from Daily Trend File

Use any MDSplus tool, such as the web plotting tools.  See the figures in Appendix A showing the web tool pages. Note that there are two signals for each value. For example these two signals are used for the NSTX Test Cell room temperature:

· \ENG_TREND::NSTX_ROOMTMP
· \ENG_TREND::NSTX_ROOMTMP_T
· The first signal is the PV’s value; the second signal, having the _T appended, is the first signal’s timestamp value. The timestamp value is in units of hours for that day (range 0 – 24). 
· To plot the PV_value vs time, use the first signal for the ‘Y’ axis and the _T signal for the ‘X’ or time axis.  

· The web tool mdsCrossPlot can perform this operation.
· http://nstx.pppl.gov/nstx/Software/WebTools/mdscrossplot.html 
8.0 Maintenance
· None required. Log files are automatically skimmed after a week.

Appendix A – Additional Information
Overview of Daily Archiving to MDSplus
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Channel Archiver Configuration File on epicsgate02
Note: This is only a portion of the configuration file, to show the basic format.  The XML format is described in the Channel Archiver User Manual.

[epics@epicsgate02 conf]$ cat nstx_main.xml

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<!DOCTYPE engineconfig SYSTEM "engineconfig.dtd">

<engineconfig>

        <buffer_reserve>3</buffer_reserve>

        <file_size>30</file_size>

        <get_threshold>20</get_threshold>

        <ignored_future>1</ignored_future>

        <max_repeat_count>0</max_repeat_count>

        <write_period>300</write_period>

        <group>

                <name>ch_sys.hst</name>

                <channel><name>ch_IOC1_VXcpu_AI</name><period>60</period><scan/></channel>

                <channel><name>ch_IOC1_VXfd_AI</name><period>60</period><scan/></channel>

                <channel><name>ch_IOC1_VXmem_AI</name><period>60</period><scan/></channel>

                <channel><name>ch_IOC2_VXcpu_AI</name><period>60</period><scan/></channel>

…snipped …
                <channel><name>ch_IOC9_VXmem_AI</name><period>60</period><scan/></channel>

                <channel><name>ch_IOC9_VXmem_AI</name><period>60</period><scan/></channel>

                <channel><name>cm_A_acq908State_MBBI</name><period>60</period><scan/></channel>

                <channel><name>cm_B_acq908State_MBBI</name><period>60</period><scan/></channel>

                <channel><name>cm_C_acq908State_MBBI</name><period>60</period><scan/></channel>

                <channel><name>cm_D_acq908State_MBBI</name><period>60</period><scan/></channel>

        </group>

        <group>

                <name>mg_trend.hst</name>

                <channel><name>mg_motor1current_AI</name><period>60</period><scan/></channel>

                <channel><name>mg_motor1power_AI</name><period>60</period><scan/></channel>

                <channel><name>mg_motor1vars_AI</name><period>60</period><scan/></channel>

…. remainder snipped ……
epics_2mds Configuration File on nstxops
Note: This is only a portion of the configuration file, to show the basic format.  The whitespace-separated fields are: EPICS PV name, ENG_TREND tree tagname, MDSplus sample interval in minutes.

[psichta@sunfire04 daily]$ cat Channel_List

…. lots of comments snipped ……
#

# ========== PV and MDSplus Info below ===================

#

# Thermocouples #####

tc_csc_u_1_AI           \\CSC_U_1       1

tc_csc_u_5_AI           \\CSC_U_5       1

tc_csc_l_1_AI           \\CSC_L_1       1

tc_NBDDAvg_CALC         \\NBDDAVG       1

#

# Vacuum #####

ig1_CALC                \\IG1           1

pe2_AI                  \\PE2           1

pe16_AI                 \\PE16          1

TivSht_DErr5_CALC       \\TIVSHT_DERR5  1

TivSht_Misc1_CALC       \\TIVSHT_MISC1  1

#

# Computer Systems#####

ch_IOC1_VXmem_AI        \\IOC1_VXMEM    1

ck_tremainCALCOUT.OVAL  \\TREMAINCOUT   1

#

vm_plc31gf_di1_AI       \\PLC31GF_DI1   1

#

#

#end

[psichta@sunfire04 daily]$

…. remainder snipped ……
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Plot One MDSplus Signal vs. Another
(To use this page from outside the pppl.gov domain, you must be authenicated at the frewall)

Enter information and click on the PLOT hox, helow.

Shot Number: | 20051212 (defoultis the current shot-1)  (search for
desired shot numbers)

Shots to Overlay: (optional)
For tips on convenient shot eniry methods, see ShotEntryHelp himl,

Enter hoth signals with tree name, e.g., 'wf:
X:\ENG_TREND:NSTX_ROOMTMP_T * 60

:\ENG_TREND::NSTX_ROOMTMP

X range to use from the signals:
© Al O inunits 0.0 to (sec., ete) O points

Xrange forplot: © Al O from to (i X signal units)

Y range forplot: © Al O from to (in Y signal units)
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ENG_TREND tree (portion)
Listing of_script_daily.nstxops
This file is run daily by CRON (or a sentry??) (user nstxops  at 0100????).

[psichta@sunfire11 etc]$ pwd

/usr/pppl/nstxops/etc

[psichta@sunfire11 etc]$ cat daily.nstxops

#!/bin/sh

#

#

# This script is executed once a day by cron

#

#

#  MODIFICATION HISTORY

#  --------------------

#  22-Aug-2005 added mvSpecFitPdf2DateDir [BD]

#  31-May-2005 added idlMDSListServer [BD]

#  19-May-2005 Added idlMDSPlotServer & idlMDSPlotServer2549 

#                    hoping hangs are related to running for days [BD]

#

/usr/pppl/nstxops/bin/daily/epics2mds

/usr/pppl/nstxops/bin/daily/cleanup

/usr/pppl/nstxops/bin/web/idlMDSPlotServer restart

/usr/pppl/nstxops/bin/web/idlMDSPlotServer2549 restart

/usr/pppl/nstxops/bin/web/idlMDSListServer restart

/usr/pppl/nstxops/bin/daily/mvSpecFitPdf2DateDir

[psichta@sunfire11 etc]$ 

Listing of script epics2mds

This file is called by daily.nstxops.
[psichta@sunfire11 daily]$ pwd

/usr/pppl/nstxops/bin/daily

[psichta@sunfire11 daily]$ cat epics2mds

#!/bin/sh

source /usr/pppl/nstxops/bin/setup_script_env.sh

java epics_2mds > /dev/null

[psichta@sunfire11 daily]$

Listing of setup_script_env.sh

This file is called by epics2mds.
[psichta@sunfire11 daily]$ cat /usr/pppl/nstxops/bin/setup_script_env.sh

source /etc/profile

module load nstx/mdsplus

module load nstx/batch

[psichta@sunfire11 daily]$
web tools to display trended data, using MdsCrossPlot 
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web tools to display trended data
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Note, Time units in ‘_T’ node are in hours, and are converted to minutes (start time = 0000 hours) using the ‘* 60’ multiplier.







































