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BSA Plot

● The BSA (Beam Synchronous Acquisition) reads pulse by 
pulse signals across many devices and publishes it in 
waveforms.

● lclshome & —> SC —> Event —-> BSA Buffer List —> 
(Click on a BSA ID number) —> View Data —> (select PV 
from drop-down menu) —> BSA plot will appear
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BSA Plot

● From the BSA PyDM Interface, after collecting data, it is now 
possible to view a signal waveform in time.
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BSA Plot
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BSA Plot
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How I constructed the program

● Started by making a PyQt graph that could plot data from two 
arrays in .py file:

● Then I needed to incorporate the .py and .ui files together, at the 
beginning I did a lot of the PyDM functionalities in the python 
file

● Also, I needed to get the data from the process variables (PVs) as 
macros
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How I constructed the program

● Received different parts of the PVs as macros from a related 
display or the command line, then parsed and constructed them, 
then used ‘caget’ function to get value:



8

How I constructed the program

● Tapped into attributes of PyDMWaveformPlot to do some of the 
functionalities manually :

● …

● Then transitioned to receiving data and plotting Waveform in 
Designer
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How I constructed the program

● For most of the project I was trying to use Scatterplot, but at the 
end, I switched to using the Waveform Plot because the 
Scatterplot could only plot scalar values

● Used PV channel address in PyDm:
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How I constructed the program

● Another big part of this project was making the mouse 
coordinate feature on the plot:



11

File Network

● A lot of testing was done to verify the connection between displays. 
The ‘View Data’ button calls the directory service through python 
code and makes a list of BSA PVs in a Python-QT widget list.
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SC Diagnostic Tool

● Tool developed to give a diagnostic report back regarding 
instabilities in the timing system, starting panel:



What systems are included? 

External 
(Inputs to 
TPG)?

Global

Global OR 
Local

Local

Internal TPG

Specific Sector

Fanout, When 
does the issue 
starts?

Check active 
fanout in S20

Check Active 
Fanout in B005

1300 MHz

60Hz TS 
Fiducial

Check active 
fanout S2

LLRF

MPS

Inspect crate 
timing health

BCS
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SC Timing Verification Tool: Example:

● Checks the input and outputs to the SC Timing System. The program then 
delivers a message indicating if there is an issue and provides a clue to fix the 
issue.

● Coming Soon… UI to query timing signal health on shelf managers and TPRs 



15

How I Constructed the Program

● The program is four .py files: 
● SCTimingVerificationTool.py  
● SC_Shelf_Manager_PV_Test_Panel.py  
● SC_Fanout_PV_Test_Panel.py         
● SC_Timing_Troubleshooting_Tool.py

● First underwent checks in the TPG system using ‘caget’ to get the 
values of the PVs
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How I Constructed the Program

● Used PyQT to construct the UI’s of the panels:
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How I Constructed the Program

● Updating the command line environment was a big challenge for me, but it 
was needed so the IPMI commands could be read from shelf manager

● Also, I had to parse the message from shelf manager PV. Instead of using the 
Python function, I made my own recursive method:
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What I Learned From These Projects

● Python: EPICS (Channel Access Control System Module), 
PyQt (Python Graphical User Interface Module) 

● GIT and CVS (version control systems) 
● User interface (UI) experience 
● Controls software and timing 
● Accelerator complex hardware operations 
● Data structures 
● Macros
● PyDM
● Programming and problem solving concepts 
● Communication and collaboration skills
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