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1.0 Introduction
This procedure provides a description of how to use the EPICS Channel Archiver (CAR) to create and manage EPICS historical trend data for NSTX. 

CAR is one of several tools used in the EPICS community for acquiring historical trend data. Historical trend files contain a timestamp and the value of a process variable (PV), continuously sampled at slow(programmable), periodic interval. Daily data files are created by CAR. 

The historical data is viewed using separate tools. See references 4 and 5 for viewing trended data. Reference 4 (StripTool) describes Current Trend displays, which show a “live” update of a PV. This tool can also show Historical Trend data from a Channel Archiver data set.  A tool called XARR (extract archived data) can also be used to view Historical Trend data from a Channel Archiver data set.

This document was written the Channel Archiver release 1.6.2.  EPICS base version 3.13.2 was in use at the time.

2.0 References 

1) NSTX-WBS6-AD, Application Development Environment for CI&C.

2) NSTX-WBS6-CA, General Procedure to Create Applications for EPICS.

3) Channel Archiver User’s Guide, Phillip Stanley & Kay Uwe-Kasemir,  LANL www site. 

4) NSTX-WBS6-UG-ST, How to use StripTool to View Current Trend and Historical Trend Data

5) NSTX-WBS6-UG-XA, How to use XARR to View Historical Trend Data
3.0 Aliases,  Environmental Variables,  Paths, and PermiCARions 

Aliases used :  none

Environmental Variables :   none
Paths : $EPICS/extensions/bin/solaris

Permissions : Baseline CAR configuration files will be created by EPICS application developers,  who must be in the Unix group ‘staff’. 

4.0 Starting the Channel Archiver

The Channel Archiver(s) is typically started from a unix script,  launched by a script-controller widget on a medm display (e.g. display CH01).  Figure 5 shows such a script.

The Channel Archiver can be started from any directory. A configuration filename and a directory filename must be specified on the command line :

% ArchiveEngine /abspath/configfile.hst /abspath/freq_directory
Ref. 3 (and Appendix A) includes the CAR User Guide, supplied by LANL.

· If abspath is not specified, the current directory is used.

· The directory filename is freq_directory.  Another name can be used but then XARR must be configured to read that directory.  XARR looks for freq_directory by default. 

· As of release 1.6:

· Only one instance of the ArchiveEngine can be active.  This instance is intended to dynamically support multiple groups of PV's.
· A GUI window will no longer appear on the launching terminal for each CAR session.  The status of the ArchiveEngine(s) is viewed using a web browser (see figure 3).  The address for status is http://epicsrv2:4812.  

Another method is to list the computer's processes and look for the ArchiveEngine:
       % ps -Al | grep Archiv 

· The archiver can be stopped by using the web browser to go to url http://epicsrv2:4812/stop.  Another method is to use the unix kill command.

· When CAR is running, a file in the archive directory called archive_active.lck is present.  The CAR will not start if this file is found; It is normally deleted when the CAR is stopped via the web browser.  If this file is somehow erroneously present, it can be removed using the unix rm command.
5.0 Channel Archiver Configuration Files
· A CAR configuration file specifies all items for the historical trend.  Specifically, a common sampling period (in seconds) and a list of each PV field. If no record field (extension) is specified, the record’s “.VAL” filed is assumed.  Figure 1 shows a sample configuration file.

· There will be one configuration file that drives all other files,  this is the master configuration file.  It will be in the $CHAPP/op/hist_trend/ch_main.hst .  This file will use the !group keyword to include other historical configuration files, kept in the individual application Hist_trend areas.  This main group can also have PV names in it.  All data from all groups will reside in the ch archive directory.  No data will be in the individual application areas.
· CAR configuration files may be kept in the directory structure dedicated to each digraph, or application identifier.  For example,if the digraph for a system is xx,  then the configuration files for that system will be kept in /nstx/epicapps/xxApp/op/hist_trend   .
· The configuration files should end in .hst  .

· 7.0 Channel Archiver Data Files

· Figure 2 shows a historical trend directory containing several ASCII configuration files and binary data files.  
· Daily data files are created by the CAR, with a name similar to YYYY-MM-DD-000000.  A header file (e.g. freq_directory) is used to decipher the data files.  The data files are unreadable without their associated directory file.  This infers that a copy of the directory file must always accompany the data files.

· XARR contains a utility to export the data files in a delimited ASCII file format,  suitable for a spreadsheet program.

8.0 Viewing Channel Archiver Data 
There are currenty two methods for viewing data acquired by CAR.

· XARR, an x-window based archived data viewer. This permits graphical viewing.  See ref. 5.
· XARR has an EXPORT button.  The export creates a file suitable for use in EXCEL.  At this time,  the created file must be ftp'd over to the PC.
· StripTool can also be used to view data.  See Ref 4.
9.0 Archiving Data to MDSplus
(09MAR01)Archiving to MDSplus is not currently implemented.

The data storage file format is a complex binary arrangement which involve two file types,  the daily data files (YYYY-MM-DD-000000) and the freq_directory file. These two file types must be archived and used by the data mining utilities together.  

The freq_directory file is quite small (kilobytes),  even after months of archiving.
Figure 1 – Sample Configuration File for Historical Trend Acquisition

#  file trlist.hst

#  Channel Archiver Configuration File 

#  This file will archive the time remaining until first plasma.

#

# Rev 0. 16 JUL 98 By P. Sichta

#

!write_freq 300

!save_default 30

!file_size 24

#

ck_RemainSecAO

ck_RemainMinAO

ck_RemainHourAO

ck_RemainDayAO

A data cache will be filled with the value of the PVs every 30 seconds, and flushed to disk every 300 seconds.  A new file will be created every 24 hours (midnight).

Figure 2 – Sample Directory for Historical Trend Files
/eprun/epicapps/chApp/op/hist_trend :ls -ltr

total 496

-rwxrwxr-x   1 epics    staff        297 Mar  9 16:43 RunXARR

-rwxrwxr-x   1 epics    staff        172 Mar  9 17:13 ch_main.hst

-rwxrwxr-x   1 epics    staff        163 Mar  9 17:18 archive_active.lck

-rwxrwxr-x   1 epics    staff      47516 Mar 10 00:08 20010309-000000

-rwxrwxr-x   1 epics    staff        329 Mar 10 09:45 StartCAR

-rwxrwxr-x   1 epics    staff      98984 Mar 11 00:18 20010310-000000

-rw-r--r--   1 psichta  staff      98984 Mar 12 00:19 20010311-000000

-rw-r--r--   1 psichta  staff      49528 Mar 12 09:34 20010312-000000

-rwxrwxr-x   1 epics    staff       3180 Mar 12 09:34 freq_directory

Figure 3  ArchiveEngine Status Display
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4 Channel Archiver Configuration File
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Figure 4  -  Sample XARR Display
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Figure 5 

CAR Start script
/export/home/epics/nstx/epicapps/chApp/op/hist_trend :more StartCAR

#!/bin/csh

#  A script to run channel archiver in this directory

#

#  % source StartCAR

#

#  Rev 01  09MAR01  PS  Changed to use path /eprun

#                       Changed chan_arch to ArchiveEngine with /epbld path
#

cd /eprun/epicapps/chApp/op/hist_trend /epbld/extensions/bin/solaris/ArchiveEngine -l /eprun/log/cicinfo.log ch_main.hst &    

Main Configuration File(calls groups)
/eprun/epicapps/chApp/op/hist_trend :more ch_main.hst

!write_period 300

!default_period 60

!get_threshold 60

/group /eprun/epicapps/tcApp/op/hist_trend/tc_bakeout1.hst

/group /eprun/epicapps/vmApp/op/hist_trend/vm_machine.hst
Subsystem Configuration File
/eprun/epicapps/chApp/op/hist_trend :more /eprun/epicapps/tcApp/op/hist_trend/tc_bakeout1.hst

# Channel Archiver Configuration File

tc_csc_u_1_AI

tc_csc_u_5_AI

tc_csc_l_7_AI

tc_obd_l_1_AI

tc_obd_l_5_AI

tc_evv_l_1_AI

tc_roomTemp_AI

tc_ppp_l_1_AI

Appendix A  (First sheet) CAR User Guide from LANL
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Channel Archiver A

‘The Channel Archiver is an archiving system for EPICS. It saves the information available via Channel
Access, i.e. the fime stamp, status and value of individual channels, together with control information (tmits,
units, ...). This includes all data types available via Channel Access: float, double, int, string, enumerated
types, scalars as well as arrays.
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There are several options for data retrieval. Since all tools use the archiver /O library, they currently need
access to the data files, be it on a local file system or via NFS or Samba.

WinBrowser
WIN32 archive browser, allows interactive browing or archived data as well as spreadsheet export.
xart, Striptool
These tools, developed by Chris Larrieu (JLab), are available with plugins which use this Archiver's
LibIO.
CGIExport
CGI plugin for web server, allows spreadsheet-download and simple online plotting (via gnuplot)
casi
Based on SWIG, the Channel Archiver Scripting Interface "casi" provides scripting languages (tcl,
python, ...) with access to the archive data. Includes Python-based Cardminer, an archive file
management tool.
Manager
Command-line tool to test the 'O Lib and manage archive files, to be replaced by cardminer.
LibIO
/O library to access CA files: Basic /O tools for proprietary archive data file format as well as generic
classes based upon that like SpreadSheetExporter
./Tools
C++ classes shared by CA and some other code

Latest Changes

The most recent version of the sources as well as the "changes" document/release history are available on
the Channel Archiver web site unter hitp:/lansce.lanl. gov/lansce8/epics/PC.

Compilation

See here....

-Kay (kasemir@lanl.gov,




