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What is the motivation for this talk ? Sciences
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What is PCASpy ?

PCAS P
BioSciences
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PCASpy /’pi:kas,pai/ provides not only the low level python binding to EPICS Portable Channel Access Server but

also the necessary high level abstraction to ease the server tool programming.

= 0 paulscherrerinstitute / pcaspy

<> Code () Issues 9 19 Pull requests

= pcaspy Public

¥ master ~ Fr O

® Actions

® Watch 11~

[ xiaogiangwang extend .. +/  f2f59c0- 6 months ago Y
B .github/workflows fix miniconda an... 6 months ago
B8 conda-recipe fix build errors o... 6 months ago
M docs extend copyright 6 months ago
B example Merge branch 'm... last year
B pcaspy 0.8.1 6 months ago

% Fork 24 -

+ - ||lo]n|e]

B Projects [0 Wiki

Starred 32 v

About

Portable Channel Access Server
in Python

Readme

BSD-3-Clause license

Activity

Custom properties

32 stars

11 watching

< O M < B

24 forks
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PCASpy Example Sciences

. - 3 ey gabrielgazolla$ caget SNS:POWER_ON_TARGET
SNS E&RF Ma Y Foweron Taroet

in Monitor
Click LEDs for Detail
Fep Rase Avaiabiiey I LA [ S R python & Copy

Current Shift
sookz .1 B QOO0 OOOOOOOOO® def getSNS_PoweronTarget():
o reviousSht def webparser(): return "<html>Power: 45@kW</html>" # Simulated H1
27-5'::M ey ::= ! - . -- -- -- = = = = def parse_power(html): return int(html.split("Power: ")[1].split("}

20100912 16321 PR R Modulator | html = webparser()
oo m_[Foeeeeeeeeee® sl e G L
= = 00 o] return power # Power is in kilowatts (kW)
=__ [ e0eeeeed®®
01
SCL LLRF HPM22a fault - .
- e [ ©OOOOOOOOO
Sep132018104832 | RFQLLRFHPML FPAR MEBT 85 - ‘ . . ‘ ‘ ‘ ‘ . . .
Chain Chassis. (Col, Row)
MEBT RFQ_HPRF1A (1,8) -
i mE e 0eeeeeeeee
e o [l 0000000000
E&RF Systems
S — = ] 0000
| o | e (T ] @@ OO OO OO OO Y

Problem is transformed into: “Do | know how to
implement a get/set for the function | need?
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PCASpy Example Sciences

gabrielgazolla$ caput ORNL:OLCF:SUMMIT_TEMP 70

python @ Copy

<l> def setORNL_OLCF_SummitTemp(temp):
MIN, MAX = 65, 85
def status(): return "ok"
def apply(temp): return "ok" if MIN <= temp <= MAX else "fail"

if status() != "ok":
P Y return "Error: Tower offline."

I return f"Set to {temp}°F." if apply(temp) == "ok" else f"Error: {tel

Problem is transformed into: “Do | know how to
implement a set for the function | need?

~
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How to install PCASpy ?

(LX)
/\ Installing Software... !l !PCASpg
e

/\| BERKELEY LAB



What is Anaconda ? BNPREREQUI| S ITERS Sciences

Anaconda is a distribution of the Python and R programming languages for
scientific computing that aims to simplify package management and
deployment.

CONDA Cheatsheet

Tip: It is recommended to create a new environment for any new project or workflow.

verify conda install and check version conda info

update conda in base environment conda update -n base conda

install latest anaconda distribution conda install anaconda

create a new environment

3 3 s conda create --name ENVNAME
(tip: name environment descriptively)

activate environment
(do this before installing packages)

Channels and Packages

Tip: Package dependencies and platform specifics are automatically resolved when using conda.

conda activate ENVNAME

list installed packages conda list
list installed packages with source info conda list --show-channel-urls
update all packages conda update --all

conda install -c CHANNELNAME PKGNAME

Installa packageifrom specificchannel conda install CHANNELNAME: : PKGNAME

install package with AND logic conda install “PKGNAME>2.5,<3.2"

install package with OR logic conda install “PKGNAME [version='2.5|3.2"]"

. DEPARTMENT OF
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USing Conda PREREQUIS | TE Sciences

chris@chris-desktop-ubuntu: ~
chris@chris-desktop-ubuntu:~$ conda env list
# conda environments:

# o
LE * [home/chris/anaconda3 “'
tensorflow_env /home/chris/anaconda3/envs/tensorflow_env )01
a
»chr'\sachris-dcsktop-ubuntu: $ conda activate tensorflow_env N

(tensorflow_env) chris@chris-desktop-ubuntu:~$ python

Python 3.6.6 |Anaconda, Inc.| (default, Jun 28 2018, 17:14:51) A N ACOND A
[GCC 7.2.0] on linux

, "copyright", "credits" or "license" for more information.

Using environments
\©

Create a new environment named py35, install Python 3.5» conda create —--name py35 python=3.5

Activate the new environment to use it WINDOWS : activate py35

GP&Q\I

source activate py3§\“g?
e

Get a list of all my environments, active » conda env list
environment is shown with *

~
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Installing EPICS Base with Conda Blo

(

’1.) ANACONDA. ORG About Anaconda Help Download Anaconda m
e‘_) ANACONDA. ORG / Q  Search Anaconda.org ‘ About  An
‘You must login to search private packages ‘ E a
eis BN | conda-forge / packages / epics-base 7070|| Installers
Y Filters EPICS Base Library Info: This package cof
Type: All v Access: All v Platform: All v
Files ‘ Labels ‘ Badges ‘
< Favorites < Downloads ¢ Artifact (owner / artifact) Platforms m v7.0.7.0
linux-64 Bj License: EPICS
2 ¥ 7.0.7.0
" 342123 O conda-forge / pyepics 357 o;;f:rifm A Home: http://www.aps.anl.gov/epics m ’
Python interface to Epics Channel Access | copy [EUSH win-32 X 128035 total downloads e v7.0.7.0
c win-64
= 9 Last upload: 1 year and 4 months ago _
. . : P linux-64 O E v7.0.7.0
0 153260 9 conda-forge / epicscorelibs 7.07.99.02 )
EPICS core libraries packaged as a "python" module conda win-64
. linux-64 .
o S ) conda-forge / epics-base 7070 osx-5464 con d aln Sta ll 9
EPICS Base Library conta os‘:;:izl
. woa O lightsource2-tag / epics-base siss — To install this package run one of the following:
. osx-64 - A
ERICS Baselibrary s conda install conda-forge::epics-base
{ conda-forge / epics-pypdb o.s e 7
° 27758 noarch conda install conda-forge/label/cf202003::epics-base
Python tools for EPICS Process Database conda
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Installing PCASpy - Easy Installation BioSciences

_) ANACONDA. ORG About Anaconda Help Download Anaconda m

You must login to search private packages

= S

Y Filters

Type: All v Access: All v Platform: All v

+ Favoy @ + Downloads < Artifact (owner / artifact) Platforms
A o8644 [ ) conda-forge / pcaspy os1 ] li’)‘;’f‘:““
///' Portable Channel Access Server in Python conda win-64
{) pcds-tag / pcaspy o71
0 3286 ,
conda install @
0 - O paulscherrerinstitute /| TO install this package run one of the following:
Portable Channel Access S -
orapleChamnelfccess>erl conda install conda-forge: :pcaspy

~
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HC”O Wor]d' example USing PCASpy EP;EA% Sciences

[root@1201-usbserverl ~]# caget ORNL:RNDVALUE

ORNL : RNDVALUE

[root@1201-usbserverl ~]# caget ORNL:RNDVALUE

ORNL : RNDVALUE 6

[root@b1201-usbserverl ~]# caput ORNL:SETMAX 100

: ORNL:SETMAX
New : ORNL:SETMAX

RNDVALUE
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PCASPYy - EPICS - Random Number Generator % Sciences

from pcaspy import Driver, SimpleServer
import random
import time

# Initialize the server

# Difine_e ‘ESENEVIprefix and PV database server = ; ()
- - ‘pre = ' server.cre: (prefix, pvdb)
pvdb = { driver = ‘ ()
I 'RNDVALUE': { T - "
ltype': 'int', # Ensuring the ("Starting EPICS PV server...")
value is an integer .
}, while :
server.process(0.1)
I 'SETMAX': { :
"type': 'int', # The maximum time. 0(0.1)
limit for random number
generation
'value': 10, # Default value
for SETMAX

H
s

~
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PCASPYy - EPICS - Random Number Generator

Sciences

class SimpleDriver(Driver):
def (self):

(SimpleDriver, ): ()
.max_value = 10 # Default maximum value for random
number generation
('SETMAX"', .max_value) # Initialize

SETMAX

read(self, reason):

if reason == 'RNDVALUE': |lroot@bl201-usbserverl ~1# caget ORN

. () # Update random value
whenever it is read

return . (reason)

write(self, reason, value):
if reason == ‘SETMAX‘:LwﬁwMM‘LQ..yLAJm;;
(vaTue)

return

= &%, U.S. DEPARTMENT OF @8 / & ¥
Il BERKELEY LAB ENERGY | A e




PCASPYy - EPICS - Random Number Generator 4 Sciences

indom_value(self):

Generates a random value between 1 and the current
max_value and updates the RNDVALUE PV.

random_value = random. e .max_value)
( "RNDVALUE', random_value)

max_value(self, new_max):

Updates the max_value parameter and ensures it is at
least 1.
if new_max < 1:
new_max = 1
.max_value = new_max
('SETMAX', .max_value)
()

| BERKELEY LAB {0} ENERGY
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BCSB BioSciences

The Berkeley Center for Structural Biology brings over 20 years of experience to beamline management and
innovation. We operate six high-throughput protein crystallography beamlines at the Advanced Light Source at

Lawrence Berkeley National Laboratory.
7 out of ~44

Quantum Materials (MAESTRO) 7.0.
Coherent Scattering and Microscopy (COSMIC) 7.0.1
Calibration, Optics Testing, Spectroscopy 6.3.2

High-Pressure In Situ Soft X-Ray Spectroscopy A
7.3.3 SAXS/WAXS/GISAXS
8.0.1 Surface and Materials Science (RIXS) A

Magnetic Spectroscopy / Materials Science 6.3.1

Full-Field Transmission Soft X-Ray Microscopy 6.1.2 ‘,f’")
Energy, Catalytic, and Chemical Science (AMBER) 6.0.1
Double-Dispersion RIXS (QERLIN) 6.0.2

Polymer STXM 5.3.2.2

STXM 5.3.2.1

Macromolecular Crystallography (TomAlberTron
8.3.2 Tomography (micro-CT) A
9.0 Chemical Transformations

9.3.1 Tender X-Ray Spectroscopy

-~ Booster
Ring

Research and Development (X-Ray Footprinting) 5.3.1

¥
— ?

9.3.2 Ambient-Pressure Soft X-Ray Spectroscopy
100.1 ARPES,SpinARPES A
o%* 10.3.1 X-Ray Fluorescence Microprobe (XFM)
""/o, 10.3.2 X-Ray Fluorescence Microprobe (XFM)
;‘ 11.0.1 PEEMB3/Resonant Soft X-Ray Scattering

US0/Epl 5y

Macromolecular Crystallography (MBC) 4.2.2
High-Resolution Spectroscopy (MERLIN) 4.0.3
Magnetic Spectroscopy and Scattering 4.0.2
General X-Ray Testing Station 3.3.2
X-Ray Footprinting 3.3.1
LIGA 321

National Center for X-Ray Tomography 2.1

/ 11.0.2 Molecular Environmental Science
11.3.1 Tender Nano-Tomography
11.3.2 EUV Lithography Photomask Imaging (SHARP)
/ 12.0.1 EUV Lithography Nanopatterning (MET/METS5)
12.0.2 Coherent X-Ray Scattering
12.2.1 Small-Molecule Crystallography

12.2.2 Diffraction Under Non-Ambient Conditions
12.3.1 SIBYLS—MXand SAXS
12.3.2 Microdiffraction

A Infrared Nanospectroscopy and Imaging 2.4

Operational — — Under Development

A IR Spectromicroscopy 1.4

Insertion Device Bend Magnet Superbend
Beamlines Beamlines Beamlines
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Applications Products Articles Support About v
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EPICS

o MmicroDXP

The microDXP is a complete, low power compact digital spectroscopy card design
for a wide range of handheld, benchtop and other embedded applications,
lowering cost and speeding time-to-market. Its small size allows for very compact
assemblies and its low power consumption assures thermal stability and
extended battery life.

+ LabVIEW

Digitization Frequency (MHz) Choose an option -

9 microDiP.adi@eorvette - o x

MicroDXP Control (microDXP: dxpl: mcal)

Trigger Enery
Start Stop. 88! 8Y
Acqui Filter Filter

Erase/Start | _erase || "CIHTE Peaking Time 0.10 0.200
Acquiring Status (usec) o0.10 fo.z00

* o Preset Trigger Level 0.100 0.000

DXP - EPICS software for XIA Digital Elapsed e e i
23.71[50.00  Real time Gap Time 0.00 0.30
. - 50.30
0.50

(usec) .00

. . 21.81/5.00  Live time P Pt TF0
Signal Processing Systems e =1

Release 6-1

December 7,2023

Mark Rivers

University of Chicago

/-\l BERKELEY LAB
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23.665 Trigger live
EERE Instant dead time (%)
ERE fAverage dead time (%)
0.020 [0.020 Poll time
_Fead | seword 4 [MCA Status rate
_Fead | 1 secend 4| MCA Read rate
_Fesd | pessive | Lou-level params
nssie - [Hait for client
sore | Client Wait
Bscans | Scans
2 Save/restore status
lov-lowel| Lou-level parameters
ostes [ SCAs
SPlots Plots

Filter length sz -|512
Threshold (ke¥)[0.000  0.000

Gainf50.00  30.00
Fine gainfi.00  1.00
Preamp polarity re: -|Pos
Reset delay (usec)[5.00  5.00
RC decay time (usec)[5.00  5.00
Max. Energy (keV)[40.000  40.000

Triggers/Events 48002 44230
0 derflous 19 0
ICR/0CR 2028.4 1866.4

System settings

File name ffest.ini

Save file _save




= 0 epics-modules |/ dxp

(® 60pen v 4Closed

Author ~ Label ~ Assignee v Sort

© There are some errors When | use dxp-R6-0 on
CentOS Stream8 System
#12 opened 3 weeks ago by 1458861693

© How to set parameters of Ketek Detector in EPICS
dxp module on Linux?
#11 opened on Jun 4 by 1458861693

© some errors when using dxp-R6-1 module on
ketek SDD detector
#10 opened on Dec 20, 2023 by 1458861693

~
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MarkRivers commented 3 weeks ago Member = °°°

Look at issue #10.

it describes very similar problems. It only happens on Linux with the
MicroDXP. There is no problem on Windows or other XIA modules like Saturn
or Mercury.

Some Linux systems work fine and some fail. XIA thinks it is a firmware
issues. You should add your observations to #10.

®)




Using Serial Communication Over USB

DAagNOSHIC TOOLS: ivxssesvsrsssmsussvsmossesssosssonsssssssssssssssssss onsssyssosssass sy 8 Asis oy sHE s S0H RSSO H OSSR F SRR 8
0x10: Read Diagnostic HiStOZIam ............cccueiiiiiiniiiiiiiiii s 8
0x11: Read Dia@noStiC TTACE ......ccoevieiiiiiiiee ettt ettt eaee e esate e e eaeeseeaaaeeeeans 9
fretruments ThatAdvance The At 0x12: Read Basfegline o R 10
1 General Communications and CONIol .............coceereeerieireneeneenseesieerseessseneesseessessesessesssesssenns 11
mlcrODXP 0x40: T2C REAA OF WITLE .....ccuvieievie ettt ettt eae e e es e enaeeeaaaeenns 11 i \ /

0x41: Read TeMPETAtULE........c.ccocuiiiiiiiiiiiiiiiii it s 11 e
. . 0x42: Read DSP Parameter INAIMES .........c.uveiiiiiiiiiiiiee et eeeite ettt eae e s sane e 11

RS-232 Communications 0x43; Read/Write, DSP Parameter .. cuvsmmnmonmanmmaismmimsaasssasss 12 e oy

Specification 0x44: Read/Write DSP Program MEIMOTY ............cc.ocovereiriiueueiseiesssesesiesesnsesessssess s sessens 12 = g
0x45: Read/Write DSP Data MEMOTY.........c.cceruiriiniiiiiininie sttt s 12
) 0x48: Read Serial NUMIDEE :c.cissussmsssssmossomsmsssssssmsmssmmssvsisses s s s e siss s issasssssssins 13
Vel 5,52 02; Clet Boand T omnatlonssssasssssassssssmssms s s e s e s 13 I D [ A
—— OXAA: ECRO. ..o e et 13
’ OXAB: STALUS ....vvvieeiciiiiieccee ettt et e et e e e etae e e eetaee s eeaate e e ebee s e e tareeesete e e e aneees 14
0x4C; Set/Get Input Enableumssssumssmvssissnos s om s s s s s 14
0x4D: Flash Write-Protect CONLIOL............ooovivuiiiiiiiiiee ettt 14
XIALLC OXAE: RESEEEPGA ..ot ettt ettt e et e e ettt e e eeaaeeeeetaeeeean 14
Hayﬂgfg’%i‘;f; A OXAF: RESEEDISP ...ttt et ee e e et et eaeeaeaseueetestenesaeaseseseeeenea 14
Email: support@xia.com
Tel: (510) 401-5760; Fax: (510) 401-5761
http:/ /www.xia.com

~
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Using Serial Communication Over USB Sciences

print("1) Sending " L EP_Ox1. [" str(A_bin = & str(A_bin_size " bytes]"

"9PEROAB0AA00000AAL" print("2) Sending " 2 EP_0x6. [" + str(B_bin t " + str(B_bin_size " bytes]"

A_bin__ .= bytes.fromhex(A #Pag! g ] 1409, 8. MALL.Leqd. 2] ¢
A_bin_size len(A_bin print("3) Sending " + C + " to EP_Ox1. [" str(C_bin RS Siza At str(C_bin_size " bytes]"
EP_6x1.write(C_bin, 1000

import usb.core
usb.util
B_bin_______= bytes.fromhex(B

import time B_bin_size = 1en(B_bin s

"1B020500000000100215" print("4) Reading from EP_8x82, 512 bytes."

D = dev.read(EP_0x82.bEndpointAddress, 16384

Cooo = "002000400000010000"
C_bin________= bytes.fromhex(C
C_bin_size = len(C_bin

U.S. DEPARTMENT OF
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Using Serial Communication Over USB Sciences

. Vale ParameterName | Vae = Parameter Name | Valie Parameler Name
0 INTLEN 2 NYauIsT REALTMEH!
19 LIVETMEHI 0 OFFSETDAC REALTMELO
A "'00000A000000000001"

REALTMEMD
RESETDELAY
RESETINT
RESETSHORT

AAAARAAARAANNAAAN 3 4000 UVETMELO
UVETHEND
MAJVERSION
A_bin___

A_bin_size len(A_bin

bytes.fromhex(A

w©

"1B020500000000100215"

B_bin________= bytes.fromhex(B

B_bin_size = len(B_bin

= "002000400000010000"
_= bytes.fromhex(C
C_bin_size = len(C_bin

EHnEOENAH\o
L o ccocicacnlalanlalnieeslslitionsnleaieer8i

i et A 03 § Ll weth b Mt L smmet]

D _— i $ S 3

o | ‘,

“T’E‘ﬁﬁﬂwéﬁiﬁﬁm ﬁ
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caget BL201-MICRODXP:RUNNUMBER

prefix = 'BL201-MICRODXP:'

s.MyDriver(Driver):

super (MyDriver, self).__init__

self.myMicroDXP = MicroDXP

return self.myMicroDXP.epics_getRunNumber(

'RUNNUMBER" :

"type'

'value':

print("EPICS, start of epics_getRunNumber()")

'RUNSTATE " :
"type':

print("EPICS, end of epics_getRunNumber()"

'string’

return self.runNumber

~

Sciences

f read(self, reason

if reason == 'MCA':
return self.getMCA(

f reason == 'MCA2FILE':
return self.getMCA2File(

if reason == 'MCASUM':

return self.getMCASum

" reason == 'RUNNUMBER':
return self.getRunNumber/()




Tip: Running the 10C inside a Conda Environment Sciences

Bcreen -S pyMicroDXP -X stuff ~c _
cd /opt/iocs/pyMicroDXP Vlrtu_al
screen =S pyMicroDXP -d -m ./pyMicroDXPActivate.sh Session

[root@b1201-usbserverl pyMicroDXP]# conda env list
# conda environments:
o

base /root/anaconda3 LIStI_ng Virtual
LutMaker /root/anaconda3/envs/LutMaker Environments
microDXP /root/anaconda3/envs/microDXP

xmagix /root/anaconda3/envs/xmagix

: : Running in th
[fonda run -n microDXP python /opt/iocs/pyMicroDXP/epicsIOC.py unning in the

background inside a
Conda Environment

= BerKELEY LAB () ENERGY
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52 ~

Ga@\le besbibl github x | d

Al Images Videos News Shopping Forums Web i More

"‘i OXFORD

& CRYOSYSTEMS
LS o Ot
hitps://github.com » bosblbl » cryostream-1000-EPICS-l...  §
besblbl/cryostream-1000-EPICS-IOC

EPICS stream device driver (IOC) for the Oxford CryoSystems 1¢
CRYOSTREAM 1000

() GitHub —/_\ /j‘ / —

m>» Cryostream1000_PythonController ~§

— \
/

Python Controller for the Oxford CryoS;/stems - = . = /_/ _/ /_/ 1L i [ /_/
e tetos dosgrc o focnan acs nrrsrs [ 1 A Ir N A s ST
by BCSB 2023 @ ALS - Berkeley Labs.
Cryostream 1000 Ed.

:10304) [Online]:
Mode (Status): [Running]
Info.
Update Run Mode (Status).
Stop (Shutdown and Get Ready).
Restart (Get Ready).
Set Temperature and Go.
Set Flow Interruption Time.
Interrupt Flow for 1.0(s).
Set Autofill Mode.
Excit:.
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Some Success Stories from GitHub
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Success Stories #15
xiaogiangwang opened this issue on May 8, 2015 - 10 comments

xresende commented on Mar 15, 2019 aee

At this point we are commissioning th4 Sirius storage ring (Brazilian Synchrotron Light Laboratory) and vaaious current power

supply IOCs have been running using PCASpy as EPICS server library. ]

SIRIUS PS I0C github repo

®

shadowguy commented on Sep 3, 2019 Contributor = ***

We are[using a PCASpy based I0C in SwissFEL Aramis to control a Shimadzu HPLC pump,]the reason for choosing PCASpy
over a traditional IOC is that we wanted to use the device's web interface, and Python offered a simpler option (the requests
library) over C/C++ and curl based solutions. It has also been deployed successfully at the Australian Synchrotron.

GitHub Repo

(©)

MarcoMontevechi commented on Apr 4, 2022 - edited ~

We used succesfully alpcaspy IOC to controll an MCPS36 motor controller in Brazilian Synchrotron Light Laboratory. We
chose to use pcaspy because the controller used commands with complex syntax and PVs which interacted with each other.

(©)
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Closing Remarks (1/2)

rcaspy EPICS
% e PCASPy simplifies certain aspects of working with EPICS
but introduces its own set of challenges in the process.

e Additional effort is required to establish Python code.

e Best suited for non-real-time critical applications due to its
Python foundation.



Closing Remarks (2/2)

Not a universal solution but useful as a tool for specific
cases requiring new driver implementation.

This presentation covered the basics; there are many more
advanced features to explore and learn.
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T
Software and Instrumentation (SWI) Group at BCSB.

John Taylor

Head of SWI
jrtaylor@lIbl.gov

Gabriel Gazolla

Computer Systems Engineer
gabrielgazolla@lbl.gov
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