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ABSTRACT

The EPICS channel archiver is a powerful tool to collect control system data of thousands of EPICS process variables with rates of many Hertz each to an archive for later retrieval. Within the
package of the channel archiver version 2 you get a Java application for graphical data retrieval and a command line tool for data extraction into different file formats. For the Paul Scherrer
Institute (PSI) we wanted in addition a possibility to retrieve the archived data from a web interface, similar to the CGIExport that was part of the channel archiver version 1. It was desired to have
flexible retrieval functions and to allow interchanging data references by e-mail. This web interface has been implemented by the PSI controls group and has now been in operation for several
years. We will highlight the special features of the PSI web interface to the EPICS channel archiver.

Overview of the EPICS channel archiver realisation at PSI

fibre
FEL CA - CA channel iE-.!-.H \EDTEI
njector |gateway[] "3/ Ireadony EPICS
archiver
EP|CS NF S interface
archier O HTTP
SLS CA ||+ CA = | soLE—s
machine |gateway firewall meagony | ﬁgﬁ
o T
NFS =
epics et
SLS CA ||, CA o
beamline |gateway| | firewall =5
onhy |l
ERICS
archiver

Predefined views: links to frequently used plots

Scalar Plot: storage ring beam current and height for 190 hours uninterrupted beam
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ARIDI-PCT:CURRENT

UNIFIED RESOURCE LOCATOR

e All functions encoded in URL
e Selected channels
* Time range
e Plot type and format
 Axis scales
e Channel assignment to y-axis
 Default: reuse last time range
e Enables data references
« Bookmarks for favoured plots
» Exchange plot URL by email
» Page with frequently used plots:
* “Predefined views”
 Created data references
» Other web applications can
create links to specific data for a
defined time range
» Used for the “Operation Event
Logging System” to document
beam failures

Predefined Archiver Views [LT 2| select Archive |

|Beam Parameter

|ICT; PCT: |1&T Ysig&T |I"T&Beam-Integral OP; Tunes; Beamsize; Transmissions

IRing RF

|Faults; Cav Volt; Cav Temp_; Phases; Master RF; 3HC Cav Volt.

|Transferline DBEPM
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IRing DBPM Int.
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IRing DBPM checks
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IRing hor. POMS
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|Ring Bergoz BFM

|)(D4EA; XOSLA; X06SA; XO7TMA,; XO09LA; X09LE,; X10SA; X11MA; X125A

Insertion Devices

Fields; Shutter; XO3MA,; X045A,; , XOSLA- 1D1 1D2; X06SA; XOTMA,; ,
XO0SLA- 1D 1D2 Chicane; X105A; , X11MA-1D1 1D2 Chicane; X12SA,;

IRing X-BPM

|){DEDE’:; X04SA; XOSDBE,; X05LA; X06SA; XOTDE,; XOTMA; X0SLA; X10SA; X11MA;

|Ring ver. Correctors

|D1;DE;DS;D4;D5;D6;0T;DB;DQ;10;11;12

|Ring hor. Correctors

|D1;DE;DS;D4;D5;D6;0T;DB;DQ;10;11;12

|Frnntend Temp.

|}{D4SA— AB; XO5DB; X065A- AB,; X09LA- AB; X10SA- AB, X11MA- AB;

Ring Vacuum

Gauges: 01; 02; 03 04; 05 06; 07; 08; 09 10; 11 12; Averages
Pumps: 01, 02, 03; 04, 05; 06; 07, 08; 09; 10; 11; 12

Vacuum chamber

Temperatures: 01; 02; 03; 04; 05; 06; 07, 08; 09; 10; 11; 12
Cooling Water: 01; 02; 03; 04, 05; 06, 07, 08; 09; 10; 11; 12

|Ha|l Temperatures

|Aﬁ.ferages H11; H12; H13; H14; H15; H16

|Tunne| Temperatures |Aﬁ.rerages; Tunnel Achse: 2.8-13.5-25.5-37.7 48.9 -1 Linac

|Genera| Temp.

|ﬁmbient; Osmose; Vorlauf, Aircooling; Refrigerating Capacity;

|Air cooling in:

|Tunne|: read calculated; Hall: read calculated; Airin: Tunnel Hall;

Su

|Ir'|j. PSS Sonden: 2P 2-N 4AFP 4A-N 4B-FP 4B-N Bilanzen: 2-P 2-N 4A-P 4A-N 4B-F 4B-N

Search process variables by name or description

DATA EXPORT
* Three data export formats
e Text
« EXCEL spreadsheets
* Matlab data format
e Data export encoded in URL
« HT TP data retrieval possible
» Matlab export by C library
* Open source matio-1.3.4
* No Matlab license needed
 Faster conversion

Options: Mean DTD [s] Status [ No plot extrapolation [ Legend | Channel :|
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| XD9DA-FE-CCD1:Y-3l G-MIN — ARIDI-PCT.CURRENT |

/gta/archiver-data/archive_ LT/index Gnuplot src. [794 Bytes] Data file [147 .13 KB]
Back to channel selection Print View
Archive: |LTAr::hivE ¢| | Plot | | Export Matlab | | Export Excel | | Export Text | | Waveform
StartDate: |23 4|[Feb #||2011 4| & Time: (09 4|: |05 %|: |00 #| | today |
End Date: |03 4||Mar %|[2011 4| & Time: |06 4|: |55 %|:|00 %| | last8 hours |

Y1 axis type : Mi
Y2 axis type : M
Channel y1

ARIDI-PCT:CURRENT

X0SDA-FE-CCD1:Y-SIG-MIN @ O

n: |E | Max : |15 | Plot every point
n: |D | Max : |45D | Flot every point
y2 hide description data

] not available

] ARIDIPCT Beam current in SR

SCALAR PLOTS
* Plots up to 100 channels
» Select from channels database
e Search channel names or
e Channel description
* Assign channels to one of two axis
e Automatic or manual axis scaling
* Plotted data can be exported
* Plot legend can show either
* Channel names or
* Channel descriptions

] | http://archif psi.ch/archiver/php/searcher. php?search=PCT&archiver: 5 7 | [~

Channel Search

PCT

|| Search |

10 matches for pattern PCT in /gfa/archiver-data/archive_LT/index archive.

ARIDI-PCT-I:MIS_KS  ARIDI-PCT-I

ARIDI-PCT:CUR-HOUR  ARIDI-PCT Integrated beamdose
ARIDI-PCT:CUR-ROQC  ARIDI-PCT Beam Current Changerate
ARIDI-PCT:CUR-ROCS5 ARIDI-PCT smoothed Beam Current ROC
ARIDI-PCT:CURRENT ARIDI-PCT Beam current in SR
ARIDI-PCT:IN]-RATE ARIDI-PCT injection rate calculated by tau.sh
ARIDI-PCT:ITAU-PRCD  ARIDI-PCT beam current x lifetime
ARIDI-PCT:TAU-HOUR  ARIDI-PCT Lifetime in hours

ARIDI-PCT: TAU-HOUR-LOW

ARIDI-PCT:TAU-MIN ARIDI-PCT Lifetime in minutes

Close

Tip: Hold down ctrl key for multiple selection, shift key for range selection.
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Selection of process variables

Waveform Plot: motion picture of storage ring filling pattern in “Oscilloscope mode”
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goto: |1 | speed rate [max 10 pics/sec]:

Back to channel selection

Print View

Archive: |LT Archive

¢| | Plot | | Export Matlab | | Export Excel | | Export Text | | Wawveform

Start Date: |06 %||oct %|[2011 4| & Time: [10 % |:|54 |

:|35 ¢| | today |

EndDate: |06 2||oct #||2011 4| & Time: [18 2|: |54 %]

:|35 ¢| | last 8 hours |

Options: Mean DTD [s] Status [! No plot extrapolation [ Legend | Channel :|

X axis Min |AL.ITG

| Max: |AUTO |

Y axis : Min : [aUTO | Max : |5

Graphic type :

| type Flot every point

WAVEFORM PLOTS
* Display as motion picture

* Like an oscilloscope

* One to 10 plots per second

e “Bar” or “Line” plot

* Play mode or single steps
 Javascript implementation

* No special client software

* Runs in normal web browser

Channel Selection

Search for:

) Channelnames

@ Descriptions

Channel Name / Pattern : |P|::T

Selected Archive : | LT Archive

Selected Channels

Clear

- | | Search Pattern

XO9DA- FE-CCDL:Y-5IG-MIN
ARIDI-PCT: CURRENT
ARIDI-PCT: TAU-HOUR

NEXT ==

TECHNICAL REALISATION
Hardware

Using the web server solution to retrieve channel archiver data imposes a powerful hardware. The server
hosting the web interface to the channel archiver is a HP Bl460c G6 Proliant Blade Server with 2x quad-
core E5506 @ 2.13GHz CPU, 24GB RAM and 1GB/s network. The data are stored on a hardware raid

connected with a 4 GB/s fibre channel connection.

Software

The operating system of the server is Scientific Linux SL release 5.1 (Boron). We choose the development
environment Eclipse Galileo, used with the Zend Engine v2.1.0 and Xdebug v2.0.5. The web server is an
Apache 2.2.3, PHP used to develop and run the archiver interface has version 5.1.6. JavaScript is used to
perform the control of the waveform output on the client side. The export of data into Matlab format is
performed without using the Matlab program. We used the matio-1.3.4 C library to program the Matlab
export function. Calling this ¢ module inside PHP enhances the conversion speed remarkably.

Andreas Ludeke

SUMMARY

The PSI archiver web interface for the EPICS channel archiver has proven to be a reliable, efficient
and effective tool for the access and display of the archived control system data. It is easy to use; it
does not depend on other client software than a normal web browser and it provides high flexibility
to retrieve the data. Many useful applications derive from its ability to encode all retrieval and
display parameters in a URL. This allows other web applications to reference specific data views of
the archiver web interface, instead of implementing their own archiver data display.
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