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Channel Archiver

Channel Access Client.
Stores Process Variable data in disk files.
Can post channel access monitors.

Archive data can be accessed over the web,
providing “real-time” data from the beamline
from any web browser.

Additionally, users can look up experimental
parameters over the Web from the time of
their run.

Very useful in debugging beamline problems.



Channel Archiver Version

There are presently two versions of the Channel Archiver in use.
The differences between the versions are significant and will be
pointed out where appropriate during this presentation. Since
many groups are still using EPICS R3.13.x the earlier version is still
relevant.

http://ics-webl.sns.ornl.gov/ARCHIVER/index.html

1.x is for EPICS base R3.13.x. Thereis no active
development going on. (1.10.2)

2.x is for EPICS base R3.14.x. These releases are new, they
undergo testing at the SNS.
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Tools

Archiving
ArchiveEngine
Command program, does actual archiving
ArchiveDaemon
Automatically checks ArchiveEngine and starts if necessary (web based)

Data Retrieval
Java Archive Client

Used to browse data, plot, and export data to spread sheets. Uses Archive
Data Server

ArchiveExport
Command line tool, functionality similar to Java Client
Archive Data Server (Very Useful!)

Gives access to archive data via a XML-RPC server. Simple functions can
be incorporated into many popular programming languages (C, C++, Java,
Perl)



Archiving




Archive Engine

*The Archive Engine is a Channel Access client that runs on the computer
doing the Archiving.

eLoads a configuration file with a list of Process variables as well as
monitor/scan information

—File in 2.x version XML

—File in 1.x version ASCII
*Has its own built in web server for additional configuration and stopping.
e Stores archive data to disk

*Needs an index file(2.x)/directory file(1.x) in the subdirectory in which the
data Is stored.



ArchiveEngine command-line program

Syntax:
ArchiveEngine [options] <config-file> <dir-file>
Options:
-d <description> : Web page description
-p <port> - port for web server
-1 <log> - write log file
-nocfg > disable online configuration

Version 1.x uses a “directory” file

Version 2.x uses an “index” file



Configuration file
ASCII File V1.x

Configuration file lists channels to archive

# Example: <channel> <period [s]>
151DB:vacl.VAL 1

151DB:vac2.VAL 10

# Monitor: might change every 0.2 second
151DB:vac3.VAL 0.2 Monitor

eScanned

Periodically store most recent value
Monitor

Store all incoming values — up to buffer limit
*Original time stamps are stored!




Configuration file XML File (V2.x)

Extensible Markup Language (XML) is a cross-platform, extensible, and text-based
standard for representing data. It is also a key technology in the development of \Web
services.

<?xml version="1.0" encoding=""UTF-8" standalone=''no" 7>
<IDOCTYPE engineconfig (View Source for full doctype...)>
<engineconfig>
<write period>30</write period>
<get threshold>20</get threshold>
<file _si1ze>30</Ti1le _size>
<ignored_ future>1.0</i1gnored future>
<buffer_reserve>3</buffer_reserve>
<max_repeat count>120</max_repeat count>
<group>
<name>Vacuum</name>
<channel>
<name>151DB:vacl.VAL</name>
<period>0.1</period>
<scamfor/>
</channel>
</group>
</engineconfig>




Legacy Issues between 1.x and 2.X

e V2.X requires R3.14.4 or later
*VV2.X requires index files rather directory files to keep track of data files

*All configuration files are based on XML. In V1.x, ASCII files were used.

In the new release there is a perl script (ConvertEngineConfig.pl)
that will convert the archive engine ASCII files to XML files .

The ArchiveDataTool (replaces the ArchiveManager) can be used
to convert directory files to index files.

Note: Keep index & data files together, don’'t modify them.



Archive Engine Build Configuration

\ChannelArchiver\LiblO\ArchiverConfig.h

// Use password mechanism
// (for stopping the engine over the web)
#undef USE_PASSWD

#define DEFAULT_ USER “engine"
#define DEFAULT_ PASS ""password"

Location of gnuplot is also a configuration parameter.



Engine’'s HTTPD

« URL of engine’s HTTPD: http://<machine>:<port>
e Status & Config., not data!
o Start/Stop Archiver

‘3 Group Info - Microsoft Internet Explorer
File Edit ¥iew Faworites Tools Help “
i ]
Channels:
Period Get . .
_ NOT COMMNECTED ] Groups - Microsoft Internt Explorer
subsystem_off monitorad (00:00:00) 1 16 File Edit View Favortes Tools Help “
<>
connected N
Groups
fred monitored (05/03/2000 1 256

14:42:17.481556000)

om0 [Ersie
0 4 4

NOT CONNECTED

nothere scanned (00:00:00) 5 16 main.cfg Yes
= subsystem 1 Yes 3 1
|
€] Done T L

-Main- -Groups- -Config.-
(Use Refoad from the Browser's menu for updates)

« | »[

&] %= Local intranet




ArchiveDaemon

e Automatically starts, monitors and
restarts ArchiveEngine on local host.

e Has a huilt-in web server

»  Will check status of ArchiveEngine
process and restart if necessary

File Edit ¥iew Go Bookmarks Tools Window Help

B OO OOO \3 |% hitp:éflocalhost 46707 | ng

» 4% Home | E3Bookmarks

Archive Daemon

Demo | 4813 0z/z3/z004 14:53:52.087088000 0{z channels connected
Demo 2 4814 Daily at 02:00 02/23/2004 1453:52.087346000 0/z channels connected
Amtr 4815 Ewvery 0.5 h  02/23/2004 15:19:14.5734659000 540/540 channels connected

Messages

Z00402/23 1511914 Sarding Engine X focathost 4815
Z004/02/23 15:18:43: Runiing lndex Toal
Z004/02/23 15:18:43; Siarted

-Engines- -Statis- -Info- 200402273 15:20:28

L_J E5f | Done ﬂké@_‘




Data Retrieval
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XML-RPC Function Calls

archiver.info

— Returns version information

archiver.archives

— Returns archives that the data server can access
archiver.names

— Returns channel names and start and stop times

archiver.values

— Returne values from a particular archive for a given list of
channel names

Calls can be used in C, C++, Perl

See: http://www.xmlrpc.com



e Command line tool

ArchiveExport

e Requires direct connection to local host disk

Syntax:
ArchiveExport [options] [index file] {channel}
Options:
-verbose - Verbose Mode
-list : List all channels
—info - Time —range i1nfo on channels
-start <time> : Data start time
-end <time> - Data end time
—text - Status/Severity coulmn
-match : Channel name pattern
-interpolate : Interpolate Value
—output <fFile> - Output data file name
—gnuplot - Generate gnuplot command file
-Gnuplot - Generate plot fTile




Java Archive Client

e Similar to Archive Export

e Uses XML-RPC Server

« Can be launched from a Web page
 Used to browse and plot data
 http:/llansce.lanl.gov/ArchiveViewer/

Archiver Application
File Edit View Tools Help

Channels Stary03 /0172004

End 040172004

Search | New formula Add | Remove

RFQ_HPRF:TnK1:T
DTL_HFRF:Tnk1.T
DTL_HPRF:Tnk2:T
DTL_HFRF:Tnkz:T
DTL_HPRF:Thks: T
DTL_HFRF:Tnks:T
DTL_HPRF:Thk&: T

120

Clear
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0 Fd ;
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07-Mar-2004 12:00:00 l4-Mar-2004 12:00:00 21-Mar-2004 12:00:00 2B-Mar-2004 12:00

|l RFQ_HPEF:Tnlkl:T » DTL_HPEF:Tnk1:T DTL.HPEF:Tnk2:T « DTL_HPRF:Tnk3:T DTL_HPEF: Tnled: T DTL_HPEF:TnkS:T DTL_HPRF: Tnke: T |
Data retrieved in 11331 milliseconds. Plotting finished after 223 milliseconds.
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Interpol.”, ...

¢ Original Samples
— "filled"
— Linear Interpol.

Value [a.u.]

0 0.0002 0.0004 0.0006 0.0008 0.001 0.0012 0.0014

Time [s]




CGIl Export

Presently ChemMatCARS is running the 1.x
version of the Archiver.

Archive data Is accessed over the internet via
a CGl program using a web browser.

Web pages are configured using an ASCII file.

The program will be ported to the 2.x version
of the Archiver.




Starting the Archive Engine

Command to start engine

Version 1.8.2, built Jul 18 2001, 15:09:09

USAGE: ArchiveEngine [Options] <config-file> [<directory-file>]

Options: -port <port> WWW server's TCP port (default 4812)
-description <text> description for HTTP display
-log <filename> write logfile
-nocfg disable online configuratio

Default directory-file: 'freq_directory’

/home/epics/

— archiver/CGIEXxport

|, archiver/15idaArch \

- archiver/epicsClass -

v

html files
cgi directory
gif files

beamline archive files
archive configuration file
archive log file
freq_directory file




Storage Space

Below is a listing of the 15IDA archive directory. On a typical day an archive file is
~14Mb. Some PV’s such as temperature are Archived every 10 seconds

365*14 Mb= 5.1 Gbly
89 PV’s are being monitored in the FOE at the present time.

15659818 Sep 15:26 20040818-000000
15754854 Aug 18:15 20040819-000000
16467719 Sep 13:17 20040820-000000
16685808 Aug 02:17 20040821-000000
15870058 Aug 08:58 20040822-000000
16620334 Aug 00:00 20040823-000000
15861902 Aug 12:04 20040824-000000
16999390 Sep 19:29 20040825-000000
14303632 Sep 19:29 20040826-000000
14159348 Sep 19:29 20040827-000000
14130316 Aug 29 18:59 20040828-000000
14864007 Aug 30 17:12 20040829-000000
13824859 Sep 1 19:29 20040830-000000
12142632 Sep 1 15:23 20040831-000000
9472051 Sep 2 02:18 20040901-000000
14071606 Sep 3 01:03 20040902-000000
14203620 Sep 4 06:35 20040903-000000
14071378 Sep 5 05:44 20040904-000000
7444274 Sep 5 16:46 20040905-000000
133 Aug 3 10:56

=

-rw-r—-r--
-rw-r—--r--
-rw-r—-r--
-rw-r—--r--
-rw-r—--r--
-rw-r—-r--
-rw-r—--r--
-rw-r—--r--
-rw-r—--r--
-rw-r—--r--
-rw-r—-r--
-rw-r--r--
-rw-r—--r--
-rw-r—--r--
-rw-r—--r--
-rw-r—-r--
-rw-r—--r--
-rw-r—--r--
-rw-r—--r--
-rw-r—--r--
archive_active.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1




Modifications to CGTI export

Added the ability to describe PV on Page.

ADbility to display a small group of related
PV’s on a single web page.

Manual scaling of each axis.

Log plotting.

Choice of left or right axis.

Easy configuration of Web Page.




Flow Diagram for Modified
CGIExport

Get request for particular PV group

— Parse CGl string
Open PV group text file and decide l
which page file to use Get data

l 1

Create and display Web Page
Open GnuPlot Pipe

|

Input

Display Plotted Data




Exercise with Virtual Linac

=) =kd

}/‘( Virtual_Linac.adl

Intensity (mA) X-Position (mm)Y-Position (mm) RESET

A Cartesian plot of the beam trajectory

will be displayed here when the

Cathode
Temperature

Tezired Range Beam Un I I I
o HiTW- H4Tu4 |
G T PH4
— 5 el b
—Ajf-4e , =
el I_N A i mé T m
¥ i - i

beamTrajectory sequence program is installed.

TeT— H1/ H2/¥2 H3/¥3 Hd /¥4
Control o 1_5‘00 _—1331 5,00 |—5‘oo 2‘57_!_?‘00 |_5'00_|__1{68 5.00 |—5‘00 Lai_l 5,00

= =

4 MEDM Demo ]Jisplaj / O%ifﬂatlirer(z%?ﬁuzoj-l
[

“epics:cathodeTempM 5 Monitor

epics:PM1:intensityM/ 5 Monitor

ArchiveEngine Config File epics:PM2:intensityM 5 Monitor

epics:PM3:intensityM 5 Monitor

epics:PM4:intensityM 5 Monitor

epics:PM5:intensityM 5 Monitor

epics:FCl:intensityM 5 Monitor




Populating the Web Page with PV's

<a

href=""__./cg1/CGIExport.cgi?DIRECTORY=. ./epicsClass/freq_directory&PV

GROUP=EPICS_ CLASS*>
Vlinac</a>
VIinac parameters.

151DC_MOT
idc/i1dcMotData. txt
151DC_PREAMP
idc/i1dcPreampData.txt
151DC_SCAL1
idc/i1dcScallData. txt
151DC_MM4005
1dc/i1dcMM4005Data. txt
EPICS CLASS
epicsClass/data. txt

pvgroup.txt

Cathode Temperature
epics:cathodeTempM
Position Monitor 1
epics:PM1:intensityM
Position Monitor 2
epics:PM2:intensityM
Position Monitor 3
epics:PM3:intensityM
Position Monitor 4
epics:PM4:intensityM
Position Monitor 5
epics:PM5: intensityM
Faraday Cup 1
epics:FCl:intensityM

data.txt




[annel Archive - MICrosoTt Internet Explorer provided by CARS UotL HH“
Fle Edt lYew Fovortes Tools Help [
Qe - © - [¢] 2] T p search 57 Favorites @ Mede {2 ﬁv t}jﬂ - I
Links €] EPICS Channel Archive @] Chicago Public Radia - Audio Library Eight Forty-Eight @] HomePage @] Chap 2 @] ¥ML-RPC Home Pags =

Address ‘a http:ﬂfchemmatzs‘cars‘aps.anl‘gov,iarchive,icgiﬂCGIExport.cgi?DIRECTOR‘f=.‘%ZFepicsCIass%2FFreqid\rectory&PVGROUP=EPIC57CLASS Go

: Y_’ - @vl Search web |- |- | (=T °My\‘ahoo\ i Games - 8 Personals - Th LAUNCH ~ |Signin |-

~
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Time Axis

| Day (m/diy) |

Tine (h:m:s) | Refresh

| ﬁj Local intranet

ge Generated by CGIExport

| ¥ | EPILS Channel Archave - Microsoft Internet bxplorer provided by LAKS UgtL =l
© Fle Edt W¥iew Favorites Tools Help #
Qo O DB P Frrms @ © (3% 8L D
i Links EPICS Channgl Archive a (Chicago Public Radio - Audia Library Eight Forty-Eight Q HomePage ﬂ Chap_2 a #ML-RPC Home Page "

¢ Address @ http:fﬂ[hemmatZS.[ars.aps‘an\.gDvp’ar(hwef(g\f(GIExpDrt(gﬁDIRECTORV:.%2FEp\E5C\ass%ZFFreq_dlrE(tDry&PVGROUP:EPICE_{LASE Go

Y_’ - ,vl Search web |- |- | Emal - @ My vahoo! [ Games ~ &7 Personals -+ §b LaUNCH - | Signn |-

Time Axis

| Day (m/dy) ‘ ‘ Refresh
Start: 2004 v ‘
End: 2004 .
Y Axis
| Side | y-axis min: ‘ ¥-axis max: | Use Manual Limits: | Log Scale:
Left axis: 0 oo | O O B
Right axis: |0 oo | O O
Channel Description Process Variable Plot LL?? M

Axis  Axis

Cathode Temperature epicscathodeTemphd ® Q
Position Monitor 1 epics:PM Lintensityld © ®
Position Monitor 2 epics: PM2 intensity M .| ® (@]
Position Monitor 3 epics. P13 intensitylvl ] ® (@]
Position Monitor 4 epics: P4 intensity v F ® (@]
Position Monitor 5 epice PS5 intensityld O ® o]
Faraday Cup 1 epics:FC Lintensityhd F ® o]

®Plot

Al Data: [ (plot data is reduced otherwise)
C Spreadsheet Status: [] (show channel status)
O Fzcel-File Fill: [ (step-func. mnterpolation)

O Matlab: Interpolate: 0 | secs (tnear)

% Local intranet




Demonstration of
CGIEXxport



Summary

The Channel Archiver is a Toolset for
archiving any Channel Access data.

Generic retrieval options, scripting, and
Matlab allow further analysis.

he XML-RPC Data Server will allow for
relatively easy data retrieval over the web.

The present CGIl Program for data
retrieval over the web will be updated to
utilize the XML-RPC Data Server
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