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ldea of ChannelArchiver

All channels are written into a single file. The list of channel names,
the first and last position for each channel etc. is kept in a disk-based
hash table. Furthermore, a binary format is used to save space and time.
The disk-based hash-table is the "directory" file.

As for a the data, one file per day (default) is used.

(A data file will be updated until all the buffers in there are filled.

The filename mostly reflects the date of creation, not the time regime
of samples therein)

Advantage: This format allows archiving of up to 10000 values per sec
on a 450 Mhz machine, 100baseT network. Fast retrieval to the most
recent values is accomplished via the hash table and a pointer to the

last entries.

Disadvantage: The combination of directory- and data-files must not be
disturbed!

Under no circumstances must any single data file be removed or altered,
since this will break the interlinked sequence of samples.

This is not uncommon for database systems, but unfortunately the data
management tools for the ChannelArchiver are limited for the time being.



ldea of ChannelArchiver (cont)




Time Stamps:

Confusing point:

"Setpoint" channels on an IOC,

which are usually passive and only changed from an operator
interface, initially have no time stamp at all until they are changed
by an operator

-> Warnings "invalid time stamp 00:00:00", value is not archived

A setpoint that was changed a week ago still has that time stamp
-> the sample is put in a data file with a week old time stamp

Files are updated until the buffers in there are full
-> "old" files are still changed



Channel Archiver Toolkit

ArchiveEngine : logger (Linux,NT)
ArchiveManager : archive monitoring program
(Linux,NT)

Tools: Python scripts
- ArchiveInfo.py, ChannelInfo.py, ListChannels.py,
ListBrowser.py Plot.py, XYPlot.py,dump.py,copy.py

Tcl/Tk scripts

- ListChannels.tcl, dump.tcl, last Times.tcl,
lastValues.tcl, spreadsheetExport.tcl

CGIExportTools (run from the Web)
ChannelArchiver I/0 Library (C++)
WinBrowser (NT)



ChannelArchiver I/O Library Classes

*Archive

*Archivel

‘BinArchive

*ChannelI
-ChannelIterator
‘ChannelIteratorI
-CtrlInfol
‘ExpandingValueIteratorI
‘InfoFilterValueIteratorI
‘LinInterpolValueIteratorI
‘MultiArchive

‘RawValuel

*ValueI

‘ValueIterator
‘ValueIteratorl



Content of the archive:

CALC_CMCA_02/TEOOBR_TIMEDBR TIME_DOUBLE/2000/06/07 10:44:18.716242700
CTL_MIL 11/C DBR_TIME LONG 2000/06/07 10:44:20.000000000
CTL_MIL_11/D - no values -

CTL_PROC_09/CPU DBR_TIME_DOUBLE 2000/06/07 10:44:28.089904210

Timestamps: come directly from I0C

File size: 82 Mb for 1600 PV's /day/minute (about 30 bytes per value)
It saves each value in its native type (double, short, int, string, array, whatever)
plus additional information:
* each time stamp
* each status/severity
* control infomation:
- alarm limits, display limits, control limits, eng. units
- enumeration strings for enumerated data



ArchiveEngine Web Interface

1 [
& | LI_E = =
Fil=  Edit “iew Favortez Toolz Help I File Edit Wiew Favortes Tools Help
.2 .0 B o | @ @ 4 & D [ @ | Q@ G 4
Back Faorvward Stop Refresh Home Search  Favortez  History Eack Stap Fefrezsh Home Search Favortes  Histary
Addresz |$J hittp: #flocalhost 481 2 ﬂ o Go Lir | | sddress |£j hittp: A flocalhost 481 2 groups ﬂ o Go
Archive Engine Groups
e oo 1] craiod crama| comet
Mame ArchiveEngine test_config_full 0O Yes 1634 1634
Yersion 1.3, built Jun 1 2000
. ] ] -Main- -Groups- -Config.-
Description EPICS Channel Archiver Engine (se Relozd from the Browser's menu for updates)
Started 06/05/2000 14:13:51 886500131 AT
Archive freq directory File  Edit “iew Fawortes Toolz Help n
1 - o = T >
Last write check O06/05/2000 14:14: 54 846428290 . < 2] ﬁ a ﬂ. *;
Back Stop Refrezh Haorme Search Faworites  Histomy
Channels 1624 Address [€] hitp: //localhost: 4812/charnels ~| @Go ||Links?
Default Period 20 sec =
. . Zhannels b
Write Period G50 sec
Clients (total) 1 CTL_MIL_09/A connected
Clients {current) 1 CTL_MIL_09/B connected
CTL_MIL_09/C connected
_Main- -Groups- -Confiq - CTL MIL 09/D connected
{Use Refoad from the Browser's menu for updates) CTL VME 09/A connected




ArchiveEngine Web Interface (cont)

What it is for:

- interface to control status of the running ArchiveEngine,
(channel connections, IOC names, scanning rates etc.)
- add groups of channels or individual channels on fly,
disable or enable them, change get/monitor access methods
- can event stop archiver



ArchiveManager Tool

Linux:onl->ArchiveManager
Archive Manager version 1.6.3, built Mar 19 2001
USAGE: ArchiveManager [Options] <archive>

Options:
-info Show archive information
-test Test archive for errors
-channel <channel> Specify channel name

-match <regular expression> List matching channels
-Match <regular expression> Dump values for matching channels

-start <time> Start time as mm/dd/yyyy hh:mm:sg[.nano-secs]

-end <time> End time (exclusive)

-Xport <new archive> export data into new archive

-repeat_limit <seconds> remove repeat’ entries beyond limit (export)

-FileSize <days> Days per binary data file (export, binary file format detail)
-headers <channel> show headers for channel

-Output <channel> output ASCII dump for channel

-Input <ascii file> read ASCII dump for channel into archive

-Compare <target archive>  Compare with target archive
-Seek Seek test (use with -start)



ArchiveManager Tool (cont)

There is python GUI which is a wrapper for ArchiveManager:
CArDMiner.py. Convenient, but slower and was not evaluated
for use in DO yet

0 CADMiner =1 E3
File Help |

Source Archive: homefsirotenkfxx_test_archiver/fdir.calonmeter
Destination Archive:

— Origin Archive
CALC_LVCP_PAD3PAZIA I

CALC_LVCP_PAD3PNZIB
CALC_LVCP_PAD3PAZ2VA

CALC_LVCP_PAD3PH2VB — Destination Archive —
CALC_LVCP_PADIP/EMIG

CALC_LVCP_PAD3P/EMIH

CALC_LVCP_PADIPIEMYG
CALC_LVCP_PAD3P/EMVH
CTL_PROC_D9/CPU

CTL PROC D039/CPUSCAM 7

[

Regular Expression
Channel Selection

Include

Exclude

Update Channel List |

ReList all Channels |

ArchiveSummary | ChannelBrowser | ValueFProcessor BatchProcessor | CopyEngjine




Archivelnfo.py

Itk M[=] E3
File Channel Help
Archive: |dir.calnrimeter
Pattern: |
Channels:
CALC_LVCP_PAD3PHZIA 2001/03/29 10:45:09.172364487 200103729 11:03:29.154984903 7
CALC_LVCP_PAD3PHZIB 2001/03/29 10:45:09.172364487 200103729 11:03:09.154650618
CALC_LVCP_PAD3PH2VA 2001/03/29 10:45:09.172364487 200170329 11:03:29.154984903
CALC_LVCP_PAD3PH12VB 2001703129 10:45:09.172364487 200170329 11:03:09.154650618
CALC_LVCP_PAD3PIEMIG 2001703129 10:45:09.172364487 200170329 11:03:29.154984903
CALC_LVCP_PAD3PEMIH 2001703129 10:45:09.172364487 200103729 11:03:29.154984903
CALC_LVCP_PAD3PIEMVG  |2001/03/29 10:45:09.172364487 200103729 11:03:09.154650618
CALC_LVCP_PAD3P/EMVH  |2001/03/29 10:45:09.172364487 200103729 11:03:09.154650618
CTL_PROC_D9/CPU 2001/03/29 10:51:52.065510864 20010329 11:02:54.000000000
CTL_PROC_D9/CPUSCAN 2001/03/22 09:56:43.083403041 2001/03/22 09:56:43.0834030H
CTL_PROC_D9/FD 2001/03/29 10:51:52.065510864 20010329 10:57:42.060335220
CTL_PROC_D9/FDSCAN 2001703122 09:56:43.083403041 20010322 09:56:43.063403041
CTL_PROC_D9/MEM 2001/03/29 10:51:42.066169899 200170329 10:57:42.060335220
CTL_PROC_D9/MEMSCAN  |2001/03/22 09:56:43.083403041 20010322 09:56:43.063403041
4
200170329 11:00:00.000000000 [-0.010 Repeat 2
= =101 x| o
channel Name: 2001/03/29 11:00:09.158425839 |-0.020 MAJOR LOLO
annet Hame: 2001/03/29 11:03:00.000000000 |-0.020 Repeat 9
|CALC_LWCP_PAQD3PAZY A 2001/03/29 11:03:09.154650618 |-0.010 MAJOR LOLO
First Time Stamp: 2001 /03729 11:03:20.000000000 |-0.010 Repeat 1

Last Time Stamp:

IZIIIEH f03423 11:04:29.045505 321

Restart | Info

qaH | R |

Restart Close

Ok

Cancel




Dump.py

Linux:onl->dump.py dir.20010323-152753 CALC_CMCP_PAO2/FTB
First Sample: 2001/03/23 15:27:59.741485425

Last Sample: 2001/03/27 08:37:09.209401125
2001/03/23 15:27:59.741485425 -26.568 MAJOR LOLO
2001/03/23 15:28:39.740669035 -26.080 MAJOR LOLO
2001/03/23 15:28:40.000000000 -26.080 Repeat 1
2001/03/23 15:28:59.740760767 -27.056 MAJOR LOLO
2001/03/23 15:29:00.000000000 -27.056 Repeat 1
2001/03/23 15:29:19.739890019 -26.568 MAJOR LOLO
2001/03/23 15:30:20.000000000 -26.568 Repeat 4
2001/03/23 15:30:39.739221967 -26.080 MAJOR LOLO



spreadsheetExport.tcl

Allows to export archived information in spreadsheet format for
later use in Excel

> spreadsheetExport_tcl <archive file> <start-time> <end-time>
<varnamel> [<varname2> ..]

Linux:onl->spreadsheetExport_tcl dir.20010329-121532 "2001/04/03 23:00:00" end
SMT_FINGER_IFN225/RLVH

Time SMT_FINGER_IFN225/RLVH
2001/04/03 23:00:00 0.051293814

2001/04/03 23:00:00.979028488 0.051318228
2001/04/03 23:00:01.000000000 0.051318228
2001/04/03 23:00:01.979133488 0.0512694
2001/04/03 23:00:02.000000000 0.0512694
2001/04/03 23:00:02.979238488 0.051293814



CGIlExport Front Page

ZJ EPICS Channel Archive - Microzoft Internet E xplore
J File Edit ieww Faworites  Toalz  Help

“J Channel Archive - Microzoft Internet Explorer

J File  Edit “iew  Fawartes  Todlz  Help

&2 .9 [ W j<=,=>,@ﬁ Q E B8 B 9 ®
Back Fanmard Stop Fefresh  Home ! Back Forvard Stop Fefresh  Home Search Fawaritez  Histary [ET Print Edi

J Address IE MOMTH=034EMD DAY =29EMDYEAR=2001&EMNT

J Address IE hittpe / Avsne-dOol/chan_archiver!

Channe| List

CALC_LVCP_PAD3P/12T A
CALC_LVCP_PAO3P/121B
CALC_LVCP_PAO3P/12VA
CALC_LVCP_PAO3P/12VB
CALC_LVCP_PAO3P/6MIG
CALC_LVCP_PAO3P/6MIH
CALC_LVCP_PAO3P/6MY6
CALC_LVCP_PAO3P/6MVH

Pattern: |
CALC LWCP PAD3P/12VA
CALC_LWCP PAD3P/1ZVE
Names: CALC LVCP_PAO3P/6NIG

Interpolate: |O secs, Round: |E

Channel Archive CGI Interface at |

Open and examine your archive with Web Browser

This is just an example to test CETI interface and tools for a user-supplied ¢
To open your archive you have to supply ABSOLUTE path to your archive d
file which has to be on dOola file server.

Exomple: /home/aaaa/bbbb/your-archive-directory-file

START |

For detailed description of CEI ToolKit please look at K.Kazemir's Channe

Page
under Documentation->CET Export Tools

Archive: |,."hDme,-“siru:ntenk,fBo-c_test_arn:hiver,#dir.caln:urimeter

W\..

Gluestions?

B  Tuis site best x

Start: Day (m/d/y) [02 =] [29 E-Mail: Vladimir Sirotenko iz, 3 coOmpRier I
End: Day (m/d/y) [0z =] IE|@ r
Command:  LsT| ‘mnFo| ‘pLot| er|  oeeuc |

-




CGIlExport Channel Plot Example

EERE T P
b ail Frint E dit Dizcuss  Real.com

EPICS Channel Archive - Microsoft Internet Explorer

J Eile Edit iy Favorites Taoal= Helg
o S ) | A S
Stop Refrezh Home Search Fawvortez:  Histom
J.ﬁgdress@ OMTH=035EMD DAY =29LEMDYEAR=2001ENDHOUR=13%EMNDMIMNUTE=59%ENDSECOMD=59%&COMMAND=PLOT LI FGD |JLink.s >

s

Eack. Eorwarnd

Channel Plot
Channel=s:

T
CALC LYCFP FABZF-12YA

CAaLC LVCP FPABSF-&6MIG

1L I

| E,.'HLLHJLM A Ut R _

-@.\82
—E.a4 1
BE 292081 BE-29-2@01 BE-29-20
1@:59: 32 11:35: 531 18:11:3 vI
Local irtranet L

|@ Dione



WinBrowser on NT
=

amputer - deealabic el s Bluiild.
Channel Archive Browser x| O] x]

m :
'.‘E Archive: |D:‘\MyEpiu:SArchiver\EhanneMrchiver_1 Sk

Pattern: I ™ RegE:
| B/ 2£D[j| FT413 40 - Add >

TEST_S_HULL
TEST_AS_HULL

Fram:
Ta: | B4 2700 j| 4:0200 Ph== Zoom:

CTL_PROC_O0/MERM - i, <>
CTL_PROC_OZ/CPU

CTL_PROC_02/FD A B
CTL_PROC_0Z/MERM —I —I
MUD_PROC_20/CPU
MUD_PROC_20/FD ﬁl ﬂl
MUD_PROC 20/4E M

TEST A5 NULL
TEST_S_MULL

dal TLM dlir=01

-2

T T T
08:14:13.068 11:16:51.06 123:19:20.07 15:22:07.07
0622000 0622000 Q6022000 0622000

vhile executing
"option add *background HAEC?DZ"

{file "ListBrouwser.tk" line 33>
D:=~MyEpicsArchiver~ChannelArchiver_ 1>wish82 ListBrowser.tk multi TEST_S_ HULL
D:=~MyEpicsArchiver~ChannelArchiver_ 1>wish82 ListChannels.tk multi TEST_S_MNULL
D:=~MyEpicsArchiver~ChannelArchiver_ 1>wish82 ListChannels.tk multi

D:~MyEpicsArchiver«ChannelArchiver_1>WinBrowser multi

D:~MyEpicsArchiver~ChannelArchiver_ 12>




How to use ChannelArchiver at DO

ChannelArchiver is available both on Linux (online cluster)
and on Windows NT (setup from \\dOserver4)

Two ways of using it:

1) Constantly running centralized ChannelArchiver on one of the
Linux boxes (at present on d0ol02 or dOol03)
in default directory /projects/archive
Control group will monitor this job and will take care about
backing archives to tape every month(?)

2) Private ChannelArchivers
It's user responsibility to run it and maintain private
archives



How to use ChannelArchiver at DO (cont)

On dOonline Linux cluster:

» setup dOonline
» setup chan_archiver

Read brief tutorial in $CHAN_ARCHIVER_DIR/doc/AAAREADME

Then:

- prepare configuration file which will contain list of your EPICS
variables and control parameters

- start ChannelArchiver as daemon on selected host:
> start_chan_archiver -c <conf.file> [-d dir-file] [-w work-dir]

[-h host] [-p port]

dir-file: archiver directory file, default dir.{Day-Time}
work-dir: your working directory, default /projects/archive/
host: host name where you run your archiver, default: localhost
port: port number, default 4812

- to stop archiver

> stop_chan_archiver [-h host] [-p port]



Configuration File

Linux:onl-> type beam_loss_mon.cfg

# Group: beam_loss_mon.cfg

# This file was auto-created by the ChannelArchiver Engine
# Instance: EPICS Channel Archiver Engine

lwrite_period 30  <- write perion on disk (sec)

ldefault_period 1 <- scan period (sec)
lget_threshold 20  <- if scan perion is less, monitor!
Ifile_size 24 <- hours per data file

lignored_future 6 <- ignore time stamps +6 hours in future
lbuffer_reserve 3  <- buffer = write_period/scan_period

SMT_FINGER_IFNO45/RLVH 1 Monitor
SMT_FINGER_IFN105/RLVH 1
SMT_FINGER_IFN165/RLVH 1



How to use ChannelArchiver at DO (cont)

Monitoring/managing running archiver:

- using WWW interface: go to
and you can check the archiver status, disable or add variables
or groups of variables, change accessing methods get/monitor,
stop running archiver

- using unix tools, like python scripts, ArchiveManager

- Using CGIExport WWW toolkit:
go to the page
open your archive, inspect it's content, plot online any archived
variables



How to use ChannelArchiver at DO
on Windows NT

Install ChannelArchiver and appropriate tools on your NT,
Brief instructions are given in file:

After installation, read AAAREADME file in

Monitoring/managing running archiver: similar to Linux

- using WWW interface on http://<localhost>: <port>

- using command line tools, like python scripts, ArchiveManager
- CGIExport is not set up, use WebBrowser tool



