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Inac Coherent Light Source at SLAC

X-ray FEL uses last.1-km of existing 3-km linac
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EPICS at LCLS (as of Oct. 8th, 2012)

« As of October 2012 100% of LCLS is controlled by EPICS!

« Electron Controls
— 507 IOCs = 110 soft IOCs + 173 VME 10Cs + 224 non-VME I0Cs
— 1,833,777 PVs
— Commissioning our first uTCA 10C

« Photon Controls
— 485 |0Cs = 438 soft IOCs + 47 VME I0OCs

— 297,404 PVs
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What did Bob ask for?

« Challenges they have faced
« Unique solutions

 Problems that have occurred

Limitations that were found with EPICS and how they were

overcome
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Channel Archive

 Problem:

— We have requests to archive ~1 million PVs and the index file
doesn’t scale

— Requires too much hands-on maintenance

« Solution:
— Helped create new Archive Appliance - collaboration with other labs.

— Separate talk Tuesday 2012-10-23 9:40-10:00 [M. Zelazny for M.
Shankar — EPICS Archive Appliance Status]
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Tracking Single Pulse down the Accelerator

 Problem:

— Physicists need a way to track a single pulse of electrons as it
travels from the electron gun to the electron dump to study beam
jitter

« Solution:
— Developed Beam Synchronous Acquisition (BSA) system

— Separate talks Monday 2012-10-22 in Timing System session
« 14:30-14:50 K. Kim — LCLS real time low level timing system
« 15:30-15:50 M. Zelazny — LCLS timing system (pattern design, evGUI, and high

level)
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Typos in PV Names

 Problem:

— Engineers and physicists mistype PV names when creating
applications, edm screens, eftc...

» Solution:
— Run caSnooper daily
— Track down rogue requests.
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caSnooper Report

CaSnooper terminating after 600.00 seconds [10.00 minutes]
Data collected for 600.00 seconds [10.00 minutes]

Ooct 16 12:50:01:

There were 384923 requests to check for PV existence for 37320 different Pvs.
Max(Hz): 73.29
Mean(Hz): 0.02
StDev(Hz): 0.38

Pvs with top 500 requests:
1 mccasO.slac.stanford.edu:51197 TRS1:AS2:LOST:PAVE.VAL 73.
2 Tcls-srv03.slac.stanford.edu:45962 BPMS:DMP1:199:YBR 2.
3 Tecls-srv03.slac.stanford.edu:45962 BPMS:DMP1:199:XBR 2.57
4 Tcls-srv03.slac.stanford.edu:45962 BPMS:DMP1:199: TMITBR 2
5 ioc-in20-mg0l.slac.stanford.edu:1035 IRIPL 0

[snip]

=== NOW CHECKING FOR PVS THAT ARE NOT CONNECTING...
1 TRS1:AS2:LOST:PAVE.VAL NOT connected

2 BPMS:DMP1:199:YBR NOT connected|

3 BPMS:DMP1:199:XBR NOT connected

4 BPMS:DMP1:199:TMITBR NOT connected

5 IRIPL NOT connected

[snip]
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Many UDP Broadcasts

 Problem:

— Some Channel Access clients flood the network with UDP
broadcasts when they startup. We, for example, archive 150,646
LCLS PVs and restart 16 Channel Archive engines dally.

e Solution:
— We could use name server, but...

— We stagger the restarts so that most connections are made before
moving to next engine restart.
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Message Logging

 Problem:

— We downloaded and installed the JLAB cmLog ~15 years ago. It
has served us well, but we have outgrown it.

e Solution:

— We developed our own Message Logging facility which:
« Adds more tags
» Writes to RDB
» Throttles messages

« Has better message viewer

— Easier to understand filters with ability to save complex queries and launch viewer with
predetermined filter

— Loads messages 32 times faster while fetching large data sets
— Displays more messages — breaks 256K cmLog barrier
— Fully customized columns
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Message Logging

E3 MESSAGE LOG VIEWER

@ Message Log Viewer
Messages | Advanced |

- = Log Book... | | Help...

Show/Hide Tabkle Columns

Program
Facility
Severity
Message Text
Time

[] Code

Host

User

[] Status

|| Process

[] Serial#

App

Check the columns that you would like to display (or Uncheck to hide) and press the Apply button.

(4] il

| »]

Filter Messages

V] LCLS [¥] FACET [v] TESTFAC
[=]] [~]

[ Add Query [AND [~]

I [~ [~]

[No Filter

C1Ad4 query [0 T~]
I [~ [~]
a4 query [0 T~]

I [~ [~]

) Listen to live messages

@ Retrieve old messages

Select start/end date & time

Start 101672012 03:24:00 PM
End: 10/16/2012 03:34:00 PM

Apply | | Reser |

Save [ Import Filters

Save Filter | | Import Filter |

10)16 15:33:52 INFO

Message Log Viewer successfully launchedl | J

physics |I|:Is—sn-'l]2 13779 | MessagelogViewer-RO-0-4 ”
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Message Logging

r.

Pﬁ CMLog Viewer BEEE
File Edit Help

lNo Filter ‘ v l [1[] minutes

Facility Sewverity Text g
cmlogs Received browser connection from host Icls-zelazny slac.stanford edt
cmlogs Received user zelazny launched browser from Icls-zelazny slac stanf
Prod 15:07:05.51 stat=HIHI sevr=MA|OR fac=Alarm host=eioc-b34-mp01 B
Prod 15:07:06.51 stat=LOLO sevr=MAJOR fac=Alam host=eioc-h34-mp01
Prod 15:07:07.49 stat=HIHI sevr=MAJOR fac=Alarm host=eioc-b34-mp0l B
Prod 15:07:08 .47 stat=LOLO sevr=MAJOR fac=Alarm host=eioc-b34-mp01
Prod 15:07:09 .47 stat=HIHI sevr=MA|OR fac=Alarm host=eioc-b34-mp01 B
Prod 15:07:17.33 stat=LOLO sevr=MAJOR fac=Alamm host=geioc-b34-mp01
Prod 15:07:18.31 stat=HIHI sevr=MA|OR fac=Alarm host=eioc-b34-mp01 B
Prod 15:07:19.31 stat=LOLO sevr=MAJOR fac=Alamm host=eioc-b34-mp01
Prod 15:07:20.29 stat=HIHI sevr=MAJOR fac=Alarm host=eioc-b34-mp0l B
Prod 15:07:26.17 stat=LOLO sevr=MAJOR fac=Alarm host=eioc-b34-mp01
Prod 15:07:27.17 stat=HIHI sevr=MA|OR fac=Alarm host=eioc-b34-mp01 B
Prod 15:07:28.15 stat=LOLO sevr=MAJOR fac=Alamm host=eioc-b34-mp01
Prod 15:07:28.15 stat=LOLO sevr=MAJOR fac=Alamm host=eioc-b34-mp01
Prod 15:07:29.15 stat=HIH| sevr=MAJOR fac=Alarm host=eioc-h34-mp01 B|_|
Prod 15:07:29.15 stat=HIHI sevr=MAJOR fac=Alarm host=eioc-b34-mp01 B

|"|'

@Message Log Viewer

Messages | Advanced

View Log Messages
The results are based on the filters set on the right hand side

MESSAGE LOG VIEWER ]

-> Log Book... ‘ | Help... | ‘

Filter Messages

Stop Gelting Message

Farility Sewerity Message Text Time LCLS FACET L] TESTFAC

Aarm MINOF. EIOC.LIZ&MFOL P03V _MON changed 10 2.999 10/16/2012 03.46:02 FM [Facility [=]ike  [=]prararms I
[Aarm W AJOR, LASRIMZ 0GR RFOLSTATSUMY changerd to 0 10/16/2012 D3 4502 PM
Aarm MIMOR EI0C L1239 MPOLP2D3Y_MON changed 10 2 999 10/16/2012 03 45:58 FM ¥ Add Query
Aarm MINOR. KLYS:LI2: 7 1:DL_WS_TEMPDF changed 1o 0 10/16/2012 034557 FM
(Alarm MAJOR  [DUPLICATE COUNT 1 - FBCK.FBO3 TROLSTATUSSTR .. [10/16/2012 034556 PM [Facitity [=]ftike " [~]Bchannet |
Channel MINOR. KLVS LI2& 7 1:DL_W5_TEMP SEVR changed from MO_A_[10/16/2012 03 45:55 P
darm MAJOR. DUPLICATE COUNT 1 - FECK.FEOZ:TROLSTATUSSTR. .. [10/16/2012 03:45:55 FM
|Aarm WAJOF. ACCLLIZ ILIBCLRFOLLLX STATSUMY changed to 0 |10/16/2012 03:45:54 PM
Aarm W AJOR SIOCSY50:EVS 1 HEARTBEATSUM changed 1o ABSENT _ |10/16/2012 03.45:54 PM vl Add Query
[Aarm MAJOR. DUPLICATE COLNT 1 - FRCKFEOZ TROLSTATIESTR _ [10/16/2012 03 45:54 Fit Severny == [~ Waick, |
Aarm MAJOF. ACCLLIZ 1 180:L LXWTDIFF changed 1 0 10/16/2012 034553 FM
Alarm MINOR SIOC:SYS0:EVS 1:HEARTBEATSUM changed to INTERMI.. |10/16/2012 03:45:52 PM ¥ Add Query
[Aarm MINOR. EIOC L% MPO1 PIDIY_MON changed 10 2 999 10/16/2012 03 4550 PM
Barm MAJOR. ACCLLIZ 1L1BCLRFOL LLX STATSUMY changed to 0 |10/16/2012 03.45:48 FM [severity [~][= [=][miror |
Aarm MAJOF. ACCLLIZ L 180:LLEWTDIFF changed ta 0 10/16/2012 034547 FM
[Aarm W AJOR, DUPLICATE COUNT 1 - FRCKFRO3 TROLSTATIESTR _ [10/16/2012 03 4546 P
harnel MINOR. PSCLIZ 9 MGOG CONTROLTEMP SEVR rhanged from M__[10/16,2012 03 4542 Fi : ’
Aarm MAJOF. LA5R:INZ 0GR, RFOLSTATSUMY changed 1o 0 10/16/2012 034542 FM 0 et 0 (02 (e
Aarm WAJOF. ACCLLIZ IL1BCLRFOLLLXSTATSUMY changed to 0 |10/16/2012 03.45:40 PM ©) Retrleve old messages
Channel WAJOR. PSC L2 1MGOT CONTROLTEMP SEVR rhanged from M_[10/16/2012 03 4539 P Ay —
[arm MAJOR. ACCLLIZ 1 18 LIXWTDIFF changed to 0 10/16/2012 03 4539 FM
[arm MAJOF. LASR:INZ 0GR RFOLSTATSUMY changed to 0 10/16/2012 03:45:34 FM Start: 10/16/2012 03:30:43 PM
[Aarm MINOR. COLLLTUL:253 LYPOS changed to -3.0 10/16/2012 03.45.32 PM End: 10/16/2012 034144 PM | |1 |
[Aarm W AJOR. LAGRIMZ 0GR RFO1STATSUMY changer o 0 10/16/2012 03 4528 PM
Aarm MAJOF. ACCLLIZ 1 180:LLXWTDIFF changed ta 0 10/16/2012 03:45:27 FM
|Aarm WAJOF. DUPLICATE COUNT 1 - FECK.FEOZ:TROLSTATUSSTR. .. [10/16/2012 03:45:26 FM Apply ‘ | Reset ‘
[warm W AJOR, DUPLICATE COUNT 1 - FRCKFRO3 TROLSTATLSSTR  [10/16/2012 03 4525 PM
Channel MAJOR. PSC LIz 1MGO1 CONTROLTEMP SEVR rhanged from M_[10/16/2012 03 '45:24 FM
Aarm MAJOF. DUPLICATE COUNT 1 - FECK:FEOZ:TROLSTATUSSTR. .. [10/16/2012 02:45:25 FM
[Aarm WAJOF. POU:LIZ6:423 STATSUMYDP changed to 0 10/16/2012 034519 PM
Channel W AJOR. POLLI26:423 FID_SOME changed! from Deterted tn 1 [10/16/2012 03 4518 PM Save / Import Filters
Channel MAJOR POL:LIZE:423:FID changed from Fid Detected to No Fi... [10/16/2012 03:45:18 PM
Channel M.AJOF. POU:LIZ6:423 BFLM changed from Enabled 1o Disabled [10/16/2012 03:45:18 FM Save Filter | ‘ Import Filter
Channel W AJOR, POLLI26:423 SEQR rhanged from Enagled tn Disabled [10/16/2012 03 4518 PM
[arm M AJOR. ACCLLIZ 1L1BC TRFO L1 STATSUMY charner 1o 0 [10/16/2012 034516 PM
Aarm MAJOR. DUPLICATE COUNT 1 - FECK:FEOZ:TROLSTATUSSTR. .. |10/16/2012 03:45:16 FM

arm MAIOE. CCLLIZ 1180 LLOWTDIFE chanaed ta O 10/16/2012 034515 PM

fl

Dl

Connected to Icls-dev2:9003

NATIONAL ACCELERATOR LABORATORY

838 messages.

Auto Scroll

10/16 15:40:45
10/16 15:40:51

INFO
INFO

Message Log Wiewer successfully launched!

Successfully imported the filter configurations!

physics ‘Itls—huilder ‘ 26396 |MessageanViewer—Rﬂ—ﬂ—4 ”
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SCORE

 Problem:

— We downloaded XAL’'s SCORE (Save Compare Restore), but it
didn’t meet all of our operational needs

« Solution:
— We added “Save the World” functionality
— We added waveform support
— Created programmer’s API
— Added ability to knob to a SCORE snapshot
— Added actions such as scale and trim magnet
— Added color coding comparison between live and saved values

c! A_‘.' EPICS Collaboration Meeting Fall 2012
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Alarms

 Problem:

No one pays attention to the Alarm Handler GUI

1 Ay
o b "\
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Alarms

« Solution:
— Integrate alarms into edm screens

ﬁ LCLS Home Screen: Electron Beam Systems

| Old Timing LCLSHOME | | Help... | ‘ Home Scraen,

LCLS Home Screen: Electron Beam Systems

Suhsystems and Areas

All _ IN2D _ Lioa | iz s [T Tea | Lo | msv | L _FFEII HIEH | FEH
epmTorarrcaLen| [ 55 ° L T [0 Ha 1
] — —_— [ ]

Feedback - — ] |
B T 11 HH
BSIKY : Em. .
"N - a3 B
] I
Laser
o 2 O O I
MCEm T T T T[T T 1 he
T T T 1

Metwark

User Dev Displays... |

Matlab GUls...

Magnet Global Displays... |

Profile Monitar

=

E

- - SCORE...

‘Wire Scanner

Collimatorhaotion

am
Archive Viewer... |

Strip Tool...

1]} BRI GLIL

Model Manager.

W atrPwriGassSmok

Vacuum m -- -

Temperatire | I " = " [ I I I I I I O L = . - I
MPS [ b B 1 T T 1 1 | e Hed | |
PRS D" O N G N N N I N . = =
BCS "1 || ||

apss-Raymise | ||

. Alarm Handler Tree... |
Message Log..
s |

IRMIS...

DCS Console

Text Mallab..

Terminal...

i) Lo @]

Device Types
[T
s | "

‘ BENDs |l“‘ XCORs, - ‘ SOLNs |" Time of Boot

08/20/2012 15:34:24

‘ Al Unit

[ topss. |50 [ ouaps. |*° [ veoms. | 10f [ emwe. |00

Diagnostics

ﬂl\ocsmus | [BoFiea Tolerances..| | i Hatvare., | | Epsc Harmware..| | garcotes.

‘ Tirnirg Status | ‘Cuvrennmevan:es H PLC Hardware | ‘MCOR Hardware. |

’; L MCC EFICS Knobs...

hultiknohs.

Ali

[ wzo et [oee [uzs [ uza | ves [ ee [[uer [ues [ uezs [ uao [ esv [ ou [une [ome | Fee(nen| Fed|

Software Admin... |

LCLSHOME without logging..
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Meta Data

 Problem:

— Physicists would like, for example, to get a list of all active klystrons
In their MATLAB programs. They could read several hundred PVs,
but they think this is ridiculous and error prone.

o Solution:

— Add middle-ware to resolve commonly requested data sets or
device lists and return them in one logical object.

c! A_‘.' EPICS Collaboration Meeting Fall 2012
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User Defined PVs

 Problem:

— Physicists like labCA (ezca for MATLAB) and want to use it to
communicate between their own MATLAB programs. We created
several soft IOCs with various types of PVs, but those PV names
are static, and don’t reflect the PV’s function.

o Solution:

— Invite physicists to write an appropriate .DESC .EGU & comments
for their PVs.

c! A_‘.' EPICS Collaboration Meeting Fall 2012
o b M\ Page 17

NATIONAL ACCELERATOR LABORATORY



User Defined PVs Example

o
!J:I Matlab EPICS Process Variables (pvs) |EHE”E‘
Matlab EPICS Process Variables (PVs MLOD T || Home Screen || Exit
PV [ Tamsenfoe) | .DESC EGU Comment PV
hatlah pys ‘7 | y
grephiatiabPys = @
‘ Matlah Support PVs... | | Matlah Calculation PYs... | IFBCK:LZLD:]:STA @ A
\ Matiak Long String PVs... | | Matlah CALCOUT PYs.. | '
L2 sb phase readback -35.770 Legs SBST phase only 0B/16/2012 11:40:57
> L3 sh phase readback -0.063 DegS  Frisch 08/16/2012 11:40:57
L2 sh phase control -35.741 Degs  Use AQOB1 Instead 08/16/2012 11:40:57
L3 sh phase control -0.044 Deg3  frisch 0B/1B6/2012 11:40:57
LZ klystrons Activated: -4 24-423-8,23-7,23-6 10/16/2012 11:44:36
L3 klystrons Deactivated: -1 30-8 0B/16/2012 11:40:57
———— phase_control 18352522 watchdogocounter 10/16/2012 16:29:24
SI0CEYS0MLOD ACDSE Enable fancy phase control 1.0000 OM/OFF USE WITH CARE 10/15/2012 05:31:27
.NAM E SI0CSYSOMLOD:ADDSS Lz Energy 562239 Mev  phase_controlm 09/28/2012 17:35:21
SI0CEYS0MLODACDED BC1 phase delay -22.8239 degs phase_control.m 09/28/2012 00:42:47
S SI0C:EYSOMLDD:AQDET L2 Phase contral -36.3594 degs phase_control.m 08/28/2012 17:35:21
NG 0CSYS0MLO0ADDEE Lz Phase offset 18.4428 degs UsetogoldLZ 08/16/2012 11:40:57
SI0CEYS0MLODACDES BCZ phase delay Z8.5465 degs phase_control.m 09/28/2012 00:39:43
SI0C:EYS0MLOD:ACDES L3 Phase contral 0.0000 degs phase_control.m 08/28/2012 17:35:22
S10CEYS0MLOD ACDES L3 phase offset -11.8975 degs phase_control.m 08/16/2012 11:40:57
S10CEYS0MLOD:ACOBE Phase control BUSY 0.0000 . 1 means busy 0B8/1B6/2012 11:40:57
S10C:EYS0MLODACDET Lz Fudge input 0.9400 . phase_control.m 08/16/2012 11:40:57
SI0CEYS0MLOD ACDES laser_camera_running 873.0 laser camera.m 10/16/2012 16:29:25
S10C:EYS0:MLOD:ACOET Integrated intensity 238344 arb laser_camera.m 10/1B6/2012 16:29:21
S10CEYS0MLODACOTD Saturation 0.0000 ratio laser_cameram 10/16/2012 16:29:21
SI0C:EYSDMLDD:AQDT RS variation 0.274 0 is perfect 10/1B6/2012 16:29:21
S10C:EYS0MLODADOTZ Diameter 0.953 mm laser_cameram 10/16/2012 16:29:21
SI0CEYS0MLODACDTS ncenter -0.013 mm laser camera.m 10/16/2012 16:29:21
SI0C:EYS0MLOD:ACDOT4 Yoenter -0.013 mm laser_camera.m 10/1B6/2012 16:29:21
SI0CEYS0MLODACDTS L3 Energy 88254800 MeV phase_control.m 09/28/2012 17:35:22
SI0CEYS0MLOD:ACOTE phase_contral 1343400 watchdogFrisch 10/1B6/2012 16:29:24
SI0C:EYS0MLODAQOF? spare 8148 egu hulti-test 08/16/2012 11:40:57
S10C5YS0MLOD:ACDTS spare 12301 egu hulti-test 4057 |

)
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