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EPICS softiOC

« EPICS binary “softloc”

e Can be used to create EPICS
|OC with Process Variables not
linked to hardware

* Define a DB file
e Create a CMD file
 Run softlOC:

softIoc test.cmd

record(mbbo, "$(device):number") {
field(DESC. "Enum Test")

$ softlIoc test.cmd

dbLoadReceords("test.db"”, "device=MYIOC-123")
iocInit()

Starting iocInit

LR R R R R R R AR R ARt S R R R R R R SRR R E s
## EPICS R7.0.4.1

## Rev. 2020-10-17T712:07-0600

B it b b b b et
iocRun: All initialization complete

dbl

MYIOC-123:calc

MYIOC-123:toggle

MYIOC-123:intval

MYIOC-123:number

MYIOC-123:1string

MYIOC-123:intarray

MYIOC-123:floatarray

MYIOC-123:floatval

MYIOC-123:floatout

MYIOC-123:sstring

iocInit()

epics>




Limitations

DB file Is un-intultive for
FPICS newbies

Not very useful as Is

* Needs a separate program to
handle logic

#% Load record instances
:uLnadE?tords(‘jurk.db', "device MYI0C-123")

locInit()

starting locInit
:#tut:ﬂr:ﬂal#tlatwnkwﬁztﬁ:tai:ﬂd:iuud:i:txﬁtabwttut:tlaiwtaeintlntru;tttaaix
% EPILS R7.0.4.1

#% Rev. 2020-10-17712:07-0600
:t:uﬂu:#uxauahtnsqad:ﬁ;&#:kzxnud:taut:t:t

locRun: ALl initialization comolete
dbl

MYIOC-123:calc
MYLOC-123 s toggle
MYTOC-123:intval
MYIOC-
MYT0C-123:1s
MYIOC-123:
MY10C-123:
MYTOC-12] :float

w&n#anutnnwtln‘:uuh::Ju:}rin

MY10C-123:loats [ michel@localhost trp

I8 vi test logic.py

1$ python test logic.py
performing logic operations

MYI0C-12

4 End Junk
focInit() -
{ocBuild: I0C ca
enics> B

T;PV[With]QIO(a]hcsl trp
" Monitoring PV and



Why DevIiOC? Use Cases

* Do everything in Python » Access “Singleton” Applications
» Defining Process variables from multiple locations
. Implementing the logic « Modularization/Separation of

* Running the application concerns
e Easy to use Python-based device drivers

: : Add PV interfaces to existin
e Works on Windows & Linux ng

python application
* Small code-base: Use EPICS as transport for multi-

e 500 sloc, documented. client RPC



Getting Started i !0( E
\i\'ri'.e your first I-CC W
Resources ikt Overview
 https://github.com/michel4j/devioc/
 Documentation:
* https://michelsj.github.io/devioc/ l don prtocls
Getting Started

$ python -m venv devioc Dependencies:

$ source devioc/bin/activate « Twisted (PyPI)

(devioc) $ pip install devioc « PyGObject (PyPI*)

(devioc) % devioc-startproject myioc « pyepics (PyPI)

(devioc) $ myioc/bin/app.server --device MYIOC-123 « gepics (PyPl) - PyGObject Wrapper for PyEPICS



S devioc-startproject myioc

myioc
— bin
L— app.server # Command to run IOC Application
— deploy
init-template # Sample deployment script
— myioc # Package for Application and supporting modules
— __init  .py
— ioc.py # 10C module containing your IOC application
—— README .md

— setup.py



#1 fusr/bindenv python
import os

import logging
import sys

import argparse

# Twisted boiler-plate code.

from twisted.internet import gireactor
gireactor.install()

from twisted.internet import reactor

# add the project to the python path and inport it
sys.path.append{os.path.dirname(os.path.dirname(os.path.abspath{_  file 3})))
from devioc import log

from myicc import ioc

# Setup command Lline arguments

app.server parser = argparse.ArgumentParser(description="Run IOC Application')

parser.add argument('--verbose', action='store true', help='Verbose Logging')
parser.add argument('--device', type=str, help="Dewvice Mame', required=True)
if name == "  main__ "'

args = parser.parse_argsi )

if args.verbose:
log.log to console(logging.DEBUG)
else:

) device=args.device
log.log to console(logging.IMFO)

# initialize App
app = ioc.MyIOCApp(args.device)

# make sure app 1s properly shutdown
reactor.addSystemEventTrigger( 'before"', 'shutdown', app.shutdown)

# run main-Lloop
reactor.run()



ioc.py

$(device)
$(device)

$(device)
$(device)

$(device)
$(device)

zenum

:toggle
$(device):
$(device):
$(device):
:floatval
:floatout
$(device):

sstring
lstring

intval

intarray

:floatarray

:calc

from devioc import models

class MyIOC(models.Model):

enum = models.Enum('enum', choices=['ZERO"', 'ONE', 'TWO'], default=0, desc='Enum Test')
toggle = models.Toggle('toggle', zname="ON', oname="OFF', desc='Toggle Test')
sstring = models.String('sstring', max_length=28, desc='Short String Test')
Istring = models.String('lstring', max_length=512, desc="Long String Test')
intval = models.Integer('intval', max_val=1800, min_val=-1000, default=0, desc='Int Test')
floatval = models.Float(
‘floatval', max_val=1e6, min val=1e-6, default=0.0,
prec=5, desc="Float Test'
)

floatout

intarray

models.Float('floatout', desc='Test Float Output')
models.Array('intarray', type=int, length=16, desc='Int Array Test')

floatarray = models.Array('floatarray', type=float, length=16, desc='Float Array Test')
calc = models.Calc(

‘calc', calc="A+B",

inpa='$(device):intval CP NMS',

inpb="$(device):floatval CP NMS',

desc="Calc Test'



class MyIOCApp(object):

def init (self, device name):
self.ioc = MyIOC(device name, callbacks=self)

ioc.py

def do toggle(self, pv, value, ioc):

]

I am called whenever the toggle  record's value changes

if value ==
# Command activated, value will return to @ after some time
print('Toggle Changed Value', value)
ioc.enum.put((ioc.enum.get() + 1) % 3, wait=True) # cycle through values

HlElEyLER) SHEEElE def do enum(self, pv, value, ioc):

iOC.toggle print('New Enum Value', value)
do_toggle
1088 def shutdown(self):

# needed for proper IOC shutdown
self.ioc.shutdown()



evioc.moc
evioC.moca
evIioC.moC
evioc.mod
evioC.moca
evioc.mog
evioc.mod
evioc.mod
evIioC.mocC

evIioC.moc

™ ® ad dDd D D @D @Dd @D @D

S.Enum
s.Binarylnput
s.BinaryOutput
s.Toggle
S.Integer
s.Float

S.5tring
S.Array

s.Calc

s.CalcOut

Record Types



~Examples -

M Canadian Centre canadien

Light de rayonnement
Source synchrotron



from enum import Enum

from devioc import models, log
from scipy import interpolate
from datetime import datetime
import numpy

import glob

Look-Up-Table (LUT)

class FitType(Enum):
LIMEAR = @&
MEAREST = 1

-

« Change target PV based on
changes to input PV value usin oo
a LUT. pories - o

» Supports interpolations o

 Allow updating/saving values
on the fly e -

logger = log.get_module_loggeri(_ name__ )

5

a

class EpicsLUT(models.Model):
target = models.Float( target', desc='Target Value')
output = models.Float( 'output', desc='Target Cutput')

nocentrol = models.Float('null', desc="Null OQutput')

newvalue = models.Float('new’, desc='New Target')
xoff = models.Float( 'xoff', desc="X Offset')
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Look-Up-Table (LUT)

« Change target PV based on
changes to input PV value using
a LUT.

 Supports interpolations

 Allow updating/saving values
on the fly

Look-Up-Table: LUT1608-EM-PITCH

Input Yalue:

Look-Up-Table: LUT1608-EM-1IOMC

9.4829
Input Yalue:
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Look-Up-Table: LUT1608-EM-EOSS
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Stanford Auto
Mounter (SAM)

« SAM Robot Control

Blu-ICE/DCSS/DHS control
system for SAM Robot
(SSRL)

Complicated, multiple
services, Tcl/Tk/Incr

Full du plicate control

system just to use
RobotDHS

Difficult to
maintain/update

EPSON-RC40
Controller

Auth
Server

<— DCS Protocol

— CA Protocol

Robot -
DHS e —
BLU-ICE
G—
GUI
——— client
client
EPICS
DHS .
client

client



EPSON-RC40
Controller

UncleSAM

Robot
DHS

4

A

» Speaks DCS protocol to
DHS

* Directly provides EPICS ‘
PVs for CA clients

« Easy to deploy

 We can make changes to
DHS without worrying
about DCSS ecosystem «— DCS Protocol

— CA Protocol

client
client

client

client



def

unclesam/dcs.py

* Implementation of DCS Protocol
using Twisted Framework

class RobotProtocol(protocol.Protocol):
wunnce Protocol”t

e
——

def _init_ (=elf, Tactory):

self.factory = factory

selT ra

.ready = False

zelt.data =

def connectionMade(self): def

reactor.addSystemEventTrigger( 'befo

def

1 .Tormat(reason.getErrorMessage()))

e v I

dataReceived(self, data):
Called when data is received from hardware DHS
tparam data:

rreturn:

g

1f.data += data.decode('utf-8")

e e e
Meshdds+a[hehs]Fs T,

if re.match(r self.data[:26]):

oW or muLt

while re.match{r'~\s+\d+\s+2[W84s]%8", =e

self

=g

If.receive_message(dcs2_to_text( .data[:size]))

1f.data .data[size:]

if re.match{r'"\s+\d+is+2[080N\s]*8 ", self.data[:26]):
elf.data[:26].split()[e]) + 26 =

g

e
e

— calF

size = intis

elif lenidat

R
N
NN

a) == 20—

gl B~

e

_oov y.recelve _message(message)

class RobotFactory(protocol.ServerFactory):

protocol = RobotProtocol

__init_ (self, application):

se

I¥.application = applicaticon

self

.ready = False

self.client Mone
buildProtocol{=zelf,
logger.log(log. IMPORTANT,

zelf.client

address):
L 1T - 10
SAM Ready: {}

.protocol(

format(address))

self)

return zelf.client

If.data[:26]) and len({self.data) »=

e




class RobotIOCApp(object):

def _init_ (self, device, approach_on="", approach_off=""):

.-
‘

hhEBEN

class m(m’m): wawa www
connected » models, trum{ "COMECTED", choicess| Inoctive", “Active’), defaultsd, desc”Conmection”) Internal State of the Server
::::x.: '_"’h'“:_:’u”‘ ‘"‘:‘::u:(ﬁ: :’: m:'_'::';’::’“w}” self.robot = Robot(device, callbacks=self, macros={'approach on': approach on, ‘approach off': approach off})
nareal = sodels.Emum(‘MEALTM', choicese{'abnoreal’, ‘rccmal’), deccaMeslth®)
status « wodels.Enu( STATUS', choicessStatusType, desce"Status”) )
log = sodels.string("L03', desce"Sarple Speraticn vessage”, wax_lengtheiedd) self.operations = {}
log_slare = ecdels.Znem('LOGIALARY' , cholces=LogType, desce"Log Level”) 15 handle = 1
savple_log = sodels.String( ‘NESSAGE', desc="Saeple log®, wax_length=512) =EiT.handie =
handle = sodels. Tntegee( 'ARDLE', desce"Last Cperation”, default=1) self.ready = False

I

# Safety Fiag self.inbox = Queue()

prepare = wodels.Emm( "SAFETY:PREPARE', cholces=OnOffType, desc="Prepare for dpproach™)

gonin_ready = models.Em( "SUETVREADY', cholcessCnOffType, desce” luly for w’) self.outbox = Queue()
::x:: ::f -.mn.:tmmx:nma;'- - self.send_on = False

&
Lo
o2
L
»
1
”

&

self.recv on = False
‘pores & n‘eh.svn‘( ‘PORTS, nak _lengzha2sl, dew-"rt Seates” ) -
parts_left = eodels.Amray('PORTSIL', types'SHCRT', lengtheds, desca’l Port States”) self.soak_on = False
ports_siddle « models.Accay( 'PORTS:M', typee'SHORT', lengthess, d-x-‘nmm) _
Aagin obh-km(ml‘-.w--':ﬂﬂr'. Yeogehes6, desce"R Pact States*) self.status_ready = False
cassette_left = models.Znus( CASSETTEIL', Mm-cum desce"L Casserte”) ze1.1ast mount time = tiITIE.tiITIEU
carsette_viddle = ecdels. m( osssrum‘, emmmfym dm-"n camm 3] - -

A R

self.setup()

self.client = des.RobotFactory(self)
reactor.listenTCP (14242, zelf.client)
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Operator Screen

SAM Automounter [ enavrea

Jie Stat . Dismount Soak ‘ Dry
ON PLACER 14069
Abort
ERRORS NEEDS INPUTS OUTPUTS
Emerg stop [ ] Inspection | AUtoFtl | on LN2 Closed [] Approaching Gonio
safequard| | Reser w LN2 Level Gripper
— LNZ Val |CLOSED Autofill OFF Prepare for Approach
Not home Tool cal Lid Ready for A h
cmd Error. Cassette cal REGP LT HRPLIAC
Lid a Gonlo Cal LLCLIR Gt gt AL I L0 ALRLRI AR AU LR AAI LB st A BRI 81 L Lt ) - I
Gripper| | Basic cal -Il- | Lid ” Heater I
No Magnet| | User Action R _ Gripper open
Collission | | calib Gripper closed Icripper” Dryer |
Init Error o = .
— Lid closed
Tool’et L.d oDen
LNZ Level Probe Clear Ports Heater hot Dryer
weater [  mac I wearer
Cassette .
Pin lost
Wrong State | |
Invalid Arg Check Gripper || Check Lid Check Toolset Calibrate Toolset Teach Gonio Save Gonlo RT Mode
Inspected Check Heater LM R Calibrate Cassette Gonio Home Calibrate Gonio LN2 Mode

Reaheat Timeout
sample Countdown
Home Timeout
Reset Timeout
Last Duration

[ check Forces [ open Lid on Fill [ wash on Mount max soak Time  [JJJEIIN Loss Threshold
fx_ Probe Cassette [j Check Picker |'T High Speed in Dewar “ Reheat Count “ Strip Threshold
L_j Probe Port [__' Dev Mode fx— Reheat Tong m Reheat Time “ Cooldown Time
[;I Check Magnet [_x_ Strict Dismount \;] Delay Calib m Max LN2 Idle Apply Am;l

[erewan

-
|
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Thanks
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