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Overview 

Organization 
–  Main Team:  N. Baltzell, K. Livingston, B. McKinnon, W. Moore 

–  Biweekly Meetings:  9:00 on Fridays in L210A 

–  Wiki: https://clasweb.jlab.org/wiki/index.php/CLAS12_Slow_Controls 

•  With meeting agendas and minutes, planning docs, subsystem specs, 
improving documentation 

–  Working with DAQ, DSG, Engineering, I&C, IT groups 
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Components 
–  Software and Servers 
–  Detectors 

•  HV, LV, Gas, Temperature, Chillers, 
Flashers, PLCs, FEBs 

•  JLab FADC/DISC Scalers 
–  SC Magnets 

•  PLCs, Power Supplies, Vacuum, Cryo 
–  Beamline 

•  Motors, Harps, Møller Polarimeter* 
–  Targets 

•  Saclay Cryotarget* 
–  Hall 

•  Weather, Cameras 
–  DAQ 

•  Crate monitoring/reset 
•  Trigger rates, config, livetime, BTA 
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Framework	
  
•  “Everything”	
  in	
  EPICS	
  (R3.14.12.15)	
  

•  CS-­‐Studio	
  for	
  uniform	
  user	
  interface	
  (java-­‐based)	
  

•  BEAST	
  alarm	
  system	
  (databases+servers+clients)	
  

•  JLab	
  ops’s	
  MYA	
  archiving	
  system	
  



Software / Computing 
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All CLAS12 online software is version controlled in JLab’s 
github @ clas12-epics, clas12-plc, clas12-coda, … 
•  Shift operations always use our github hotfix build at:   

    /usr/clas12/release/pro !
 
Controls servers/workstations 
•  All 64-bit RHEL7 
•  OS installs and configs deployed and managed with Puppet 

and monitored by Nagios with regular automatic checks on 
–  cpu/disk/memory usage 
–  necessary software running (e.g. alarm server) 
–  with email notifications 

•  Current lineup: 
–  clonpc11-22 shifters’ workstations 
–  clonsl1-3 servers for non-counting-house use 
–  clonioc1-4, clondb3 for servers, softIOCs, gateways 

EPICS 
•  Soft IOCs started/checked automatically, procServ-managed 

–  minimize hard-IOCs (beamline scalers, motors, old magnets) 
–  autosave, full ioc logging, burt save/restore 

•  BEAST alarm system with notifications, alarm history logging 

N.	
  Baltzell,	
  CLAS12	
  Slow	
  Controls	
  	
  :	
  	
  4th	
  1st	
  CLAS12	
  Experiment	
  Workshop,	
  November	
  2016	
  



EPICS Hardware Support in Hall-B 
•  CAEN & Wiener HV/LV (detectors & beamline) 

•  VME Crates (from CLAS6 slow controls:  classc#) 
–  vxWorks OS 
–  OMS Stepper Motors (harps, collimators) 
–  Beamline Scalers (Jorger, Struck) 
–  Old Magnets’ PS (xycom) (HPS, Moller polarimeter) 
–  Terminal servers for remote reset 

•  VXS Crates (DAQ: adcftof#, tdcecal#...) 
–  Linux OS (centos5) 
–  EPICS: temperature, fans, status, remote reboot, FADC/DISC scalers 

•  XPS Motor Controllers (harps, collimators) 

•  National Instruments’ CompactRIOs (Gas system & SC Magnets) 

•  Allen Bradley PLCs (SC Magnets) 

•  Prologix GPIB-ETH converters (DCLV) 

•  MOXA serial-eth converters (various, RS232/422/485) 

•  Omega Digital Transmitters (Thermocouples, RTDs)  
•  Anova/Lauda Chillers 
•  Agilent/Kiethley LV supplies (DCLV,HPS) 

•  LED Controllers (INFN and JLab modules) 

•  AKCP Weather Sensors (Hall-B) 

•  SCE410 Power Supply (Moller Helmholtz) 

•  Keithley DMMs (Faraday Cup, Moller Calib) 

•  MM FEB* and Siemens PLC* 
•  … 
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Recent Progress (1) 
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•  Torus Commissioning 
–  EPICS Fast DAQ 

•  24 Voltage taps at 10 kHz à 4 GB/hr, with automatic transfer to tape 
•  ROOT analyzer GUI 

–  Various EPICS updates 
•  Interlock monitoring improvements 
•  Force sums and alarm updates 
•  Hall-B buffer dewar IOCs alive (ops) and screens ported to CS-Studio 

–  Analysis of archive force data in support of cooldown 
•  Torus controls improvements winding down, solenoid controls gearing up 
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Recent Progress (2) 
•  DC LV controls ~complete 

–  with alarms and archived in MYA, GUIs in cs-studio 
–  required investigations & blocking non-EPICS traffic at network switch in Hall-B (unecessary in previous tests in EEL) 

•  Prologix GPIB-ETH converters can’t handle broadcast traffic volume on Hall-B slow controls subnet 
–  standard EPICS softIOC, no LabView/Windows 
–  very good response time (<<1s) and reliability 
–  1 bad power supply remaining 
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Recent Progress (3) 

•  HV system  
–  Forward carriage archived in MYA 
–  Global statuses (@ sector/detector/group levels) 

–  DC current sums by region 

•  Scalers 
–  Forward carriage detectors done 
–  With sector/layer/region sums 

•  Forward Tagger 
–  Complete except MM FEB and PLC, in progress 

•  cRio Heartbeats and Alarms 

•  IOCs / servers recovery procedure exercised 
–  Due to opportunistic power outage / UPS failures 
–  Automatic recovery >95% success, with lessons learned 

•  Hardware Repairs 
–  CAEN HV 

•  A couple more HV board failures and repairs 
•  CPU & power supplies repaired under newly extended warranty 

–  MOXA serial-eth servers 
•  mfg. acknowledged batch of hardware failures and repaired at no cost 

(warranty expired) 
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Upcoming Work 

•  DC HV Controls 
–  final test of full 6-sector controls in Hall-B 

•  pending install of serial lines 
•  software/GUIs already tested on 1 

mainframe in EEL & Hall-B 
•  Add all alarms to handler 

–  been running for months with torus alarms and 
a few detector gas alarms 

•  CLAS12 Overview screen(s) 
•  Solenoid Controls* 
 

November	
  2016	
  (required	
  for	
  KPP)	
  

Next	
  
•  Finish CND/MM integration 

–  CND-specific HV Controls (already tested) 
–  MM FEB and PLC 

•  Saclay Cryotarget à EPICS 
–  delayed by PLC issues 

•  Moller Polarimeter 
–  target calibration started last summer 

•  Cameras / weather sensors 
•  DAQ integration 
•  Logbook integration 
•  SVT integration 
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