
CBPM3 development

Antoine

CBPM meeting

April 3, 2020



– EPICS 7 and Python – 



Antoine Chapelain 20 juin 2014               3CBPM3 developmentAntoine Chapelain, Cornell U. April 3, 2020               3

Goal

Try/Test EPICS 7: can we make it work?

✗ first tests/tutorials

✗ interface EPICS with Python

✗ create/run test IOCs to mimic CBPM data structure

✗ mimic 120 CBPMs read-out

✗ does it deliver on the advantage of pvAccess versus ChannelAccess?
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EPICS 7

Mike installed the latest version, EPICS v7.0.3.1, under $CESR_EPICS/base/v7

Most up-to-date documentation and how-to guides are being centralized here: 

https://docs.epics-controls.org/en/latest/index.html

This is a nice starting point I am following

https://docs.epics-controls.org/en/latest/index.html
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EPICS 7: first test

https://docs.epics-controls.org/projects/how-tos/en/latest/getting-started/installation.html#test-epics

channel access

https://docs.epics-controls.org/projects/how-tos/en/latest/getting-started/installation.html#test-epics
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EPICS 7: first IOC

https://docs.epics-controls.org/projects/how-tos/en/latest/getting-started/installation.html#create-a-demo-test-ioc-to-test-ca-and-pva

calcExample is a dummy counter that increments

ca: ChannelAccess
pv: pvAccess

https://docs.epics-controls.org/projects/how-tos/en/latest/getting-started/installation.html#create-a-demo-test-ioc-to-test-ca-and-pva
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EPICS and Python

There exists two Python binding modules to EPICS pvAccess:

✗ pvaPy: https://github.com/epics-base/pvaPy

✗ p4p: https://github.com/mdavidsaver/p4p

There is no way to figure out which one is “best” or “suit” us better. I chose to go 

with p4p since the author appears more active recently.

https://github.com/epics-base/pvaPy
https://github.com/mdavidsaver/p4p
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EPICS and Python

As part of Anaconda3 2019.10, installed p4p:

Python version is 3.7
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Python pvA server/client

p4p runs on top of the EPICS core libraries → can run pvA server/client by itself

See:
https://mdavidsaver.github.io/p4p/starting.html

https://mdavidsaver.github.io/p4p/starting.html
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Test IOC and Python bindings

Run the example IOC from EPICS and read/write PV from Python
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Next step

Create simple IOC/PV(s) that mimics the CBPM data structure:

✗ timestamp

✗ 4 button values

✗ bunch number

✗ ...else?

Run this IOC locally on my machine via EPICS

Update the IOC PV(s) either internally from C (would mimic the IOC running on a 

FPGA) or externally from Python (network bandwidth test) as fast as possible 

Read-out the IOC from Python as fast as possible

Write information to database

Add more and more IOCs up to 120



– database – 
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New database service to run test/production

PostgreSQL service provided by IT group and running on pg1:

✗ dedicated network connection

✗ high-performance SAN RAID array

Other databases are available for test/production:

✗ MariaDB (MySQL)

✗ MongoDB (this is a “NoSQL” type database, different from MySQL, PostgreSQL)
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nfs/ db versus pg1 db

Test: populating databases as fast as possible from lnx6248 (2-minute data set)

 

The nfs/ db service runs from lxn6248 (localhost)

nfs ~128 Hz pg1 ~36 Hz

Running db service and populating code from same machine speed things up 
significantly (reduced network overhead)
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Populating nfs/ db from different Linux boxes

lnx6248
~123 Hz

cesr109
~10 Hz

ilc327
~10 Hz

Test: populate nfs/ db from different Linux boxes (2-minute data set)
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Populating pg1 db from different Linux boxes

lnx6248
~35 Hz

cesr109
~30 Hz

ilc327
~32 Hz

Test: populate pg1 db from different Linux boxes (2-minute data set)
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Populating code: db connection and cursor

Test: compare versions of populating code to populate pg1 db from lnx6248

✗ can open db connection/create cursor and leave them open/alive to populate all 

the events (only close/delete once all the events are populated)

✗ can open/close db connection and create/delete one cursor per event to be 

populated (thus open/close and create/delete many, many times)

Rate [Hz]

one db connection one cursor ~35

one db connection many cursor ~35

many db connection many cursor ~22

code 
default
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Populating 1 table versus 120 tables

Test: compare populating pg1 db from lnx6248

✗ 1 table with 120 CBPMs 

✗ 120 tables with 1 CBPM

Rate [Hz]

1 table with 120 CBPMs ~35

120 tables with 1 CBPM ~35
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Populating code: db commit

Test: compare versions of populating code to populate pg1 db from lnx6248

In the case of populating 120 tables, can:

✗ commit changes to db one table at a time

✗ commit changes to db for all the tables at once

Rate [Hz]

one commit per table ~7

one commit for all tables ~35 code 
default
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1-day run

Test: populate pg1 db from lnx6248 for 1 day

→ clear ~hour time-scale pattern and early morning slow down
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1-day run

Test: populate pg1 db from cesr109 for 1 day

→ clear ~hour time-scale pattern and early morning slow down



Additional materials
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