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EPICS: CBPM IOC(s)

Create software IOC with 5 records that mimic CBPM data plus 1 trigger record:
X trigger
X data timestamp

X 4 button values
Run the I0OC on my Linux box Inx6248 using EPICS 7

Data records are updated internally in EPICS when external trigger received from
Python Controls

Scale to 120 CBPMs?

Antoine Chapelain, Cornell U. CBPM3 development

April 17, 2020 3




EPICS: IOC records

recordlat, "stuser):trigger_aca®) trigger acqg record will trigger the 5 other
field(DESC, "trigger_acq")

, field(FLNK, "$(user):timestamp”) Fecords to update (interna”y in EPICS)

record(calc, "$(user):timestamp")

{

field(DESC, "timestamp") . . . |

field(CALC, "A+1") trigger acg Is externally triggered in

field(INPA, "$(user):timestamp.VAL NPP NMS")

} field(FLNK, “$(user):top_in") Python Controls code (at 10 Hz by default)

record(calc, "s(user):top_in")

{
field(DESC, "top in")

field(CALC, "A+1")

field(INPA, "$(user):top_in.VAL NPP NMS")

field(FLNK, "$(user):bot_in")

}

record(calc, "$(user):bot_in")

{

field(DESC, "bot_in")
field(CALC, "A+1")
field(INPA, "$(user):bot_in.VAL NPP NMS")
field(FLNK, "$(user):bot_out")
}

record(calc, "$(user):bot out")
{
field(DESC, "bot out")
field(CALC, "A+1")
field(INPA, "$(user):bot out.VAL NPP NMS")
field(FLNK, "$(user):top out")
}

record(calc, "$(user):top_out")
H
field(DESC, "top_out")
field(CALC, "A+1")
field (INPA, "$(user):top_out.VAL NPP NMS")
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Python: Controls

Responsible for:

X triggering “data acquisition” (I0OC records update) at a fixed rate
X reading-out data (IOC records)

X writing data to database

This require hand-shacking between the different thread. For instance:
X triggering thread sends trigger every 0.1 s

X if previous data not read-out yet — trigger should not be sent: throttle trigger

The code is written using multi-threading (not multi-processing):
X triggering thread
X read-out threads (using EPICS monitoring functionality)
X write data to database/trigger arming thread

x global variables like trigger acg status allow sharing between threads
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Python: Controls

db = mongodb.initialize()
arm_trigger write do db(db):
timestamp

monitor thread timestamp = ctxt.monitor|( get_timestamp) trigger_timestamp
monitor thread top in = ctxt.monitor( get_top_in) trigger acqg status
monitor thread top out = .monitor( get_top out) top_in

monitor thread bot in = ctxt.monitor( get bot in) top_out

monitor thread bot out = ctxt.monitor( get_bot_out) bot_out

time.sleep(1) bot in

trigger thread = threading.Thread( =trigger acq
trigger thread.start() timestamp.timestamp > trigger timestamp °,
top in.timestamp > trigger timestamp %
top out.timestamp = trigger timestamp °,
arm trigger thread = threading.Thread| =arm_trigger write do ( bot in.timestamp > trigger timestamp %
arm_trigger thread.start() bot out.timestamp > trigger timestamp %
trigger_acq status:

trigger acql):
trigger acq_status

trigger timestamp timestamp.timestamp

top in.raw.value
top_out.raw.value
bot_in.raw.value
top_out.raw.value]

trigger acqg status:

start_time = time.perf _counter()
trigger timestamp = time.time()
logging.info('')

logging.infol trigger_timestamp) _
- \ mongodb. populate(db

trigger acqg status =

time.sleep(read period - (time.perf counter(} - start time)) trigger

time.perf _counter() - start_time)

time.sleep({read period)
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SQL/NoSQL: database

For the current test | am using MongoDB but it will be easy to swap DB given the
modular nature of the code:

X custom-made Python module with all the needed function

X easy to call from the main code as seen below (only 3 lines needed):

db = mongodb.initialize()

mongodb . populate(db
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Test results

Everything is running on my Linux box [Inx6248, continuous triggering, one
CBPM/IOC being used
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Test results

Everything is running on my Linux box [Inx6248, continuous triggering, one
CBPM/IOC being used
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Test results

Everything is running on my Linux box [Inx6248, continuous triggering, one
CBPM/IOC being used
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Next steps

Add remaining pieces of the chain (analysis and display)
Scale to more CBPMs/IOCs

Study performance: network, database, code, EPICS 7 vs 3, CA vs PVA
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Additional materials
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