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EPICS GUIs in CSS

4 EPICS GUIs in CSS

4 Description
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} Installing Control System Studio
} An Introduction to Control System Studio (CSS)
} Simplest toy system
} Using a st.cmd file
; Simple example of a sender script and a strip chart

Field

y Example involving a CALC variable 101 T

1800 >
.

A

o0
} Example with two charts, and one channel controlled via the GUI 1519.5:
4 Example of a popup dialog
4 Dipole Magnet GUI

Description

This tutorial teaches you how to use CSS (Control System Studio) to write GUIs that communicate with the E
steps, CSS installation and project set up, and we use existing information from the DCS requirements databsé

Starting Documentation DIPOL

Dipole Magnet Subsystem
Some direct links to resources used herein:

e EPICS (GSI wiki) Step-by-step guide to
* £SSicontrol System St.dio) writing and testing the GUI for your
e PANDA DCS wiki | eLog

detector subsystem

Installing EPICS

First EPICS base:
¢ Download source from hitp://'www aps anl.gov/epics/download/baselindex.php (baseR3.14.11 tar.gz)
Unpack with tar -zxvf baseR3.14.1l.tar.gz
Setexport EPICS HOST ARCH=linux-x86_64 (or whatever your architecture actually is)
Gointo configure/ directory; do make

Goto ../src; domake EPICS CSS Root wiki



http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/EPICSGUIsInCSSSummerProject
http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/EPICSGUIsInCSSSummerProject

ProcessVariables

This is the main table. Some of the fields in this table are standardized, and you might have to edit other tables (Subgroups, Parameters, Types, Units etc.), before the desired options show up in the drop down
in Hz (0.016=1/min). Range min and max should be outside Alarm min and max limits, respectively.

+ Table Description | Hints | | Show all columns | Stats | SOl Tables: Contacts | Experiments | Hardware | Institutes | Logbook | Parameters | Subgroups | Types | Units

IIIIIIIZZ::IEE!IIE:IIIIZ:J"EI:IIIlﬂﬂﬂﬁiﬂliiﬁiﬂﬂﬂllﬁiﬂiﬂIIIIIIIIIIIIIIIIZZ:IIIIZI:EIIEZI

DIPOL R °C Continuous yes no Dipole coil temperature Guangliang Yang custom N/A
DIPOL kPa Continuous 1 yes no no Cooling water pressure Guangliang Yang unknown N/A
DIPOL Continuous 1 yes no no Cooling water temprature Guangliang Yang unknown N/A
DIPOL U Continuous 1 yes no no Cooling water flow Guangliang Yang unknown N/A

DIPOL Continuous 0.1 yes yes yes Digole coil current Guangliang Yang custom N/A

DIPOL Continuous yes Magnetic field intensity Dan Protopopescu custom N/A

IIIII"E:Z:IEIIIIH:II[ZE:IIE:IEIIiﬂﬂﬁﬂllﬁﬁﬁﬂilllﬁiﬂﬂiIIIIIIIIIIIIIIIZZ:IIIIZEEJIEZI

Find here an autogenerated EPICS records database file for this subsystem: DIPOL.db, and an |OC test script: DIPOL-IOCtest.sh

It doesn’t get stmpler thaw this ...

http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables



http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables
http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables

EPICS Test Database

ProcessVariables

This is the main table. Some of the fields in this table are standardized, and you might have to edit other tables (Subgroups, Parameters, Types, Units etc.), before the desired options show up in the drop down
in Hz (0.016=1/min). Range min and max should be outside Alarm min and max limits, respectively.

- Table Descnpnon | Hints |

| Show all columns | Stats | SQL  Tables: Contacts | Experlments | Hardware | Instltutes | Logbook | Parameters | Subgroups | Types | Units

# DIPOL.db: EPICS records generated from the DCS_REQ DB entries on 2-12-2010 ipole coil temperature
# From http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables&showonly=5&keephidden=1 .
# This is an autogenerated draft, doublecheck it before use (and remove this line)! ooling water pressure

record(ai, "PANDA:DIPOL:COIL:C1:T R"){

field(DESC,
field(EGU,
field(PREC,
field(SCAN,
field(VAL,
field(HIHI,
field(HIGH,
field(LOLO,
field(LOW,
field(HOPR,
}

"Dipole coil temperature (1)")
Nc" )

"3“ )

"1l second")

"35 ll)

"50")

N40 " )

L 10 " )

" 15 " )

"60")

record(ai, "PANDA:DIPOL:COIL:C2:T_R"){

field(DESC,
field(EGU,
field(PREC,
field(SCAN,
field(VAL,
field(HIHI,
field(HIGH,
field(LOLO,
field(LOW,
field(HOPR,
}

"Dipole coil temperature (2)")
ucu)

113“)

"1l second")

"35")

"50“)

N40||)

"10")

"15“)

1160")

record(ai, "PANDA:DIPOL:COIL:C3:T R"){

field(DESC,
field(EGU,
field(PREC,
field(SCAN,
field(VAL,
field(HIHI,
field(HIGH,
field(LOLO,
field(LOW,
field(HOPR,
}

"Dipole coil temperature (3)")
Nc“ )

"3“ )

"1l second")

"35 ll)

"50 ll)

"40 " )

L 10 " )

L 15 " )

"60")

record(ai, "PANDA:DIPOL:COIL:C4:T R"){

poling water temprature
Cooling water flow

Digole coil current

agnetic field intensity

Guangliang Yang
Guangliang Yang
Guangliang Yang
Guangliang Yang
Guangliang Yang

Dan Protopopescu

custom

unknown

unknown

unknown

custom

custom




Test script

#!/bin/bash

#

# DIPOL-IOCtest.sh: IOC Test script generated from the DCS_REQ DB entries on 2-12-2010

This is the main table. Some of the fields in this table are standardiz¢ # From http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables&showonly
in Hz (0.016=1/min). Range min and max should be outside Alarm 4 )0 this script to test your DIPOL.db EPICS record and GUIs

+ Table Description | Hints | Show all subgroups | Show allcoll # softIoc -s -m user=SUSER -d DIPOL.db; ./DIPOL-IOCtest.sh
| Subgroup | Parameter | Unit|  Type | Channeis | Upc

# DIPOL.db: EPICS records generated from the DCS_REQ DB ¢ =120
# From http://panda-controls.gsi.de/DB/interactiveTable.§
# This is an autogenerated draft, doublecheck it before 1

ProcessVariables

for (( c=1; c<=3600; c++ ))
record(ai, "PANDA:DIPOL:COIL:C1:T_R"){

field(DESC, "Dipole coil temperature (1)") do
§i§i§§§§§é, g; d="echo "(1 + .28*$c/8T))/2" | be -1°
field(SCAN, "1 second”) cv="echo "0+3d*(60-0)" | bc -1°
field(VAL, "35") .
field(HIHI, "50") echo -n "Setting PANDA:DIPOL:COIL:C1:
sie13(nare, "20") caput -t PANDA:DIPOL:COIL:C1:T_R Scv
field(LOW, "15%) cv="echo "0+3d*(60-0)" | bc -1°
field(HOPR, "60") .

} echo -n "Setting PANDA:DIPOL:COIL:C2:

record(ai, "PANDA:DIPOL:COIL:C2:T_R"){

f%eld(DESC, "Dipole coil temperature (2)") CODU'C -t pANDA:DIPOL:COIL:CZ:T_R SCV
§i§i§§§§§c g; cv="echo "0+$d*(60-0)" | bc -1
field(SCAN, "1 second") echo -n "Setting PANDA:DIPOL:COIL:C3:
field(VAL, "35")

field(HIHI, "50") caput -t PANDA:DIPOL:COIL:C3:T_R Scv

field (HIGH, "40") L Y "L EA*CAR-O)" -~ 21"
field(LOLO. "10") cv=echo "@+3d*(60-0)" | bc -1

field(Low, "15") echo -n "Setting PANDA:DIPOL:COIL:C4:T_R
field(HOPR, "60")
} caput -t PANDA:DIPOL:COIL:C4:T_R Scv

Fecord(aly PMOIDIOLICOTLICIT RN sy cv="echo "200+$d*(800-200)" | bc -1
iiziggggc :g:; echo -n "Setting PANDA:DIPOL:COOL:P_F to
field(SCAN, "1 second") caput -t PANDA:DIPOL:COOL:P_F Scv
i a1atnrnty "E0} cv="echo "10+$d*(85-10)" | bc -1’
Sia1aitoto. “10°) echo -n "Setting PANDA:DIPOL:COOL:C1:T_F
gizigggggﬁ :ég:; caput -t PANDA:DIPOL:COOL:CI:T_F Scv

} ' cv="echo "10+3$d*(85-10)" | bc -1°

record(ai, "PANDA:DIPOL:COIL:C4:T R"){ echo -n "Setting PANDA:DIPOL:COOL:C2:T_F




Root and EPICS

ROOT and EPICS

The PANDA collaboration software is based on ROOT. From a DAQ or Online Analysis point of view it
simple example.

4 ROOT and EPICS

4 EZCA Package

4 Test macro

4 Communicating with EPICS
4 Error handling

Step-by-step guide

EZCA Package

A simple way to communicate with EPICS from C is provided via the EZCA package. Documentation c

e E-Z (Easy) Channel Access

Both the source code and the primer are attached to this wiki. The EZCA package should be download

-bash-3.2$
-bash-3.2$
-bash-3.2$
-bash-3.2$
-bash-3.2$
-bash-3.2$

mkdir SEPICS_BASE/extensions

cd $EPICS_BASE/extensions

tar -zxvf ~/ezca 20070625.tar.gz
mv ezca 20070625 ezca

cd ezca

make

then set your LD _LIBRARY PATH to include the ROOT and EZCA libraries:
export LD _LIBRARY PATH=${LD_LIBRARY PATH}:$ROOTSYS/1lib:$EPICS_BH

Make sure that SROOTSYS is defined in your environment; SEPICS_BASE and $SEPICS_HOST |

Eile Edit View Options

Inspect Classes

Mass distribution

Entries

Mean

RMS
¥? I ndf

A
m

(¢

meas

100000

0.9596

0.1003

90.54 / 86
3586+ 13.9
0.9596 + 0.0003
0.1+0.0

P> - 0O X »

130 TOTAL
I UNCERTAINTY

FIRST
IVATIVE
94516e-05
27945e-01

'u| IlIIIIIIIIIIIIIIIIIIIIIIII]IIIllllllll

0.6

0.7 08 0.9 1

11 1.2

1.3 1.4 29981e+00

m [GeV/c?)

Test macro

[epicsBnpc2? ezca-tests]$ ,/mass_ana runl23456,root

Opening file: runl23456,root ...vvuss
FCN=90,5426 FROM MIGRAD
EDM=7,50884e-08
1.8 per cent
EXT PARAMETER
HO,  MAME
1A
2 m_imeas}
3 #sigma

YALUE
3.58593e+03
9.59612e-01
1,00048e-01

ﬁetting 'Measured mass' to 0,960 in EPI

STATUS=CONVERGED

ERROR
1,38727e+01
3.17178e-04
2,22057e-04

189 CALLS 130 TOTAL
STRATEGY= 1 ERROR MATRIX UNCERTAINTY

STEP

SIZE
5,02991e-02
2,86592e-06
8.78513e-07

FIRST
DERIVATIVE
3.94516e-05
5,27345e-01
2,29381e+00

Cs

This test macro produces a root file, containing a 'particle mass' specirum, used as input for the next example.

Communicating with EPICS

Here is simple ROOT macro - mass ana.C - that uses EZCA functions and does the following:

55—
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- start writing your GUIs Ilke-,showr] 'her'e‘ existing examples
- edit the draft EPICS.db to do advanced cus tg a!-%gt'%** S S Sy
- produce a scheme of monltorlng/control.‘lntgrdepende”ﬁ“c‘iés-between your '
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- using this scheme, separate what W|II be controlled Iocally (e g voltage
ramping, some interlocks etc.) and what relates to the Experiment CS

- implement local controls via EPICS, a script and/or complled program

- get EPICS running with your control hardware like shown in these examples,
contact Peter Zumbruch if help is needed

- document your hardware in our DCS database and Hardware Wiki

- use our forum to ask for help, tell others what you are doing, find out what

others know



http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables
http://panda-controls.gsi.de/DB/interactiveTable.php?name=ProcessVariables
http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/CSSGUIs
http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/CSSGUIs
http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/CSSGUIs
http://nuclear.gla.ac.uk/twiki/bin/view.pl/Main/CSSGUIs
http://wiki.gsi.de/cgi-bin/view/Epics/EpicsTraining%23Examples
http://wiki.gsi.de/cgi-bin/view/Epics/EpicsTraining%23Examples
mailto:P.Zumbruch@gsi.de?subject=Help%20needed%20with%20EPICS
mailto:P.Zumbruch@gsi.de?subject=Help%20needed%20with%20EPICS
http://panda-wiki.gsi.de/cgi-bin/view/DCS/SupportedHardware
http://panda-wiki.gsi.de/cgi-bin/view/DCS/SupportedHardware
http://forum.gsi.de/index.php?t=thread&frm_id=160
http://forum.gsi.de/index.php?t=thread&frm_id=160
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- communicate with the other ?ng mbers @ 7 roup and
update their data in the ReqU|rg‘fﬁgnts,|Q | ﬁe“:Way e

- add documentation about prototyped h‘éfrdwaye to the DB and

the Hardware Wiki i |
- post ideas on the forum and add a entrles to the WIkI

- find out what others are doing
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Forum

bookmark it, follow it!

Home » PANDA » PANDA - Detector » Detector Control System
Show: Today's Messages :: Unanswered Messages :: Show Polls :: Message Navigator

.. Topic

} @ DCS group meetings in Juelich

} DCS Requirements Collection deadline is December 2008

} Short term goals + Two new wikis

} DCS Reguirements Collection

- Talks in Krakow
A

} PANDA DCS Requirements Collection DB UI

} ML(ApMon) module for LabView device classes (equivalent to DIM's function)

} ® Collection of Detector Reguirements

\) ¢ DCS Wiki

} Please refer also to the general controls forum

Goto Forum:
(" Detector Control System 3| Go |

0&S=1ea9298¢6
e | use browser bookmarks
_| PAN

|Diving =

3 WebHome < DCS < Panda Wiki
= Meetings
2Zs PANDA DCS Requirements DBUI

Mailing list

Ope'] http:/ /www-listserv.gsi.de/cgi-bin/wa?A0=PANDA-DCS
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By: Dan Protopopescu on Wed, 26 August 2009

By: Dan Protopopescu on Tue, 06 May 2008

By: Dan Protopopescu on Thu, 08 May 2008

By: Dan Protopopescu on Mon, 14 April 2008

By: Holger Brand on Mon, 07 April 2008

By: Dan Protopopescu on Thu, 03 April 2008

By: Dan Protopopescu on Tue, 25 September 2007

By: Holger Brand on Tue, 18 September 2007
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By: Dan Protopopescu o
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Mon, 07 April 2008 13:13
By: Holger Brand

Thu, 03 April 2008 14:29
By: Dan Protopopescu o>
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Tue, 18 September 2007 12:29
By: Holger Brand o>
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