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IQC refactoring status

J. Wenninger

Acknowledgements: C. Bracco, W. Bartmann, L. Drosdal (PhD writeup)
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 The OP IQC software consists of two distinct projects:

– The IQC analysis (https://gitlab.cern.ch/acc-co/pm/iqc/pm-iqc-user/-/tree/master/lhc-iqc-analysis),

• Part of the IQC server,

• The data analysis should be entirely in this project.

– The IQC display application (https://gitlab.cern.ch/acc-co/pm/iqc/pm-iqc-user/-/tree/master/lhc-app-iqc).

• The display application used in the CCC on live data or in playback mode (historic events).

 Goal of LS2 work: clean up the code and 

ensure there is enough internal OP knowledge 

to adapt it to Run 3 (and to future needs).

– The code really needs some cleaning.

– Despite a lot of testing on the Run 2 data, some 

commissioning time with beam will be required.

https://gitlab.cern.ch/acc-co/pm/iqc/pm-iqc-user/-/tree/master/lhc-iqc-analysis
https://gitlab.cern.ch/acc-co/pm/iqc/pm-iqc-user/-/tree/master/lhc-app-iqc
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 General code cleaning (in progress):

– Proper user of loggers to improve diagnostics,

– Fixing bugs,

• A major one was present in the playback GUI (introduced with the diamond BLM module).

– Moving step by step from ‚FORTRAN/C in a JAVA shell‘ to proper object-oriented JAVA code,

• Overall poor code structure, improved the worst cases.

– Re-structuring of LSA IQC settings,

– Moving hardcoded parameters to new LSA IQC settings,

 Trying to understand what the code actually does...
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 For each module the testing on selected 

events was consolidate.

– Analysis modules write local files,

– Local files can be loaded into single module UI 

components (eg. BLMs or BPMs only).

– Work ongoing.

 In the git path of the IQC analysis, file 

INFO.md is progressively filled with 

documentation.

– Can be viewed in a web browser. 
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 Many LSA settings for IQC based on virtual 

FESA classes and devices.

– Removed obsolete settings,

– Added new settings for SPS scrapper and 

diamond BLMs,

– Made critical all settings that ,should be critical‘.

• Some settings were only partly critical (for example 

for B1 and not B2 etc),

• Some looked like work intiated but never completed.

 Reorganized the LSA IQC systems.

– All system names = ‚IQC xxxx‘.

• They are now all next to each other in the settings 

management app list.
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 The playback event selection menu was actually broken since 2018 when the diamond BLMs were added – the link 

between dBLMs and playback problems (reported by TE-ABT) was not recognised.

 Important code changes in playback logic 

and UI to make it more user friendly and 

the code more readable.

– UI repaired,

– Panel does not close automatically when 

data is loaded,

• Easier to browse through multiple events.

– Inspection of raw and result IQC data by 

clicking on the table entries (for 

debugging).

dBLMs now also part of playback
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 Analysis code messy – restructuring to be continued.

 The display was updated as it was incomprehensible to me (to identify a bunch).

– Each row has now 100 bunch slots, the decade (10, 20, 30 etc) columns made wider to ease navigation.

– Added markers for: last allowed bucket for injection request (a), start of abort gap (b), end of abort gap/machine (c).

• Last allowed bucket part of MKI analysis, value was wrong for most of Run 2...

a
b c
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 Analysis code messy – restructuring to be continued.

– Fixed / re-activated the check for injection into the abort gap. IQC only catches it once it happened, but still good to sound 

an alarm !

– Some GUI font optimization

IQC detected that the bucket was beyond the 

allowed limit (which itself was wrong)
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 The error message for injecting into abort gap was there, but the module status was good ! 

 The status will be bad again in such a situation in Run 3: we will have to add the update of the IQC 

settings in the procedure to update abort gap keeper limits...
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 Simple module and UI, overall OK except: the delay settings to identify H and V scrapping were 

hardcoded and unfortunately incorrect (for 2018).

– Fine delay to be set with respect to scraper timing to identify the two scraper actions (H and V).

– Hardcoded delay is now a setting in LSA to ease tuning.

H scraping
V scraping

In this case scraping H & V both around 2.2%, but 

old analysis claimed ~ only H scraping as the 

timing for analysis was incorrect.

This timing will be displayed in 

column ‚H/V timing‘

(incorrect here: old analysis result)
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 Diamond analysis only consists in re-aligning the dBLM and MKI data to overlap in the display.

– This simple ‚analysis‘ is actually performed in the GUI and not in the analysis – which is not ideal...

‚analysis‘ settings (from LSA)

 The raw data must be corrected for acquisition 

delays wrt triggers (beam dependent):

– Fixed delay for MKI,

– Fixed delay + first bucket *2.5 ns for dBLMs,

– Extra offset for TCDI dBLMs,

– Trigger ,roll-around‘ delay (when trigger jumps 

back by one turn) – missing so far, explained why 

some late injection did not show dBLM data.

 The delays were hardcoded, moved to LSA.

MKI delay

TCDI delay

(can be edited in the GUI for tuning) 
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 The BLM analysis cleaning was already initiated in 2018, continued in LS2.

– Code overhaul to ease changes,

– Cleaning of the obsolete LSA settings, remaining:

• Fraction of BLM threshold to use for IQC,

• Flag to define if IQC threshold scales with # of bunches.

– Completion of LSA settings,

– Preparation for new BLMs (IR7 for B1, IR6 for B1+2).

• LSA settings ready,

• Changes to concentrator with CO.

LSA settings (%)

IQC applied (%)

IQC applied (Gy/s)

BLM thr (Gy/s)

 GUI changes.

– Table only contains BLMs used for IQC,

– More table columns to clarify what threshold is used,

– Some improvements in plots.

– Work in progress.
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 Analysis code refactoring into smaller classes –a nice 

 Improvements:

– Logic for H & V planes separated and simplified.

• Before a bad H status would disqualify the V plane (and vice-

versa).

– Added the ‚REMOVED_OP‘ status bit to tag a BPM as bad.  

• Improved the rms/max results, eliminated some outliers.

 On the plate:

– Oscillation fits with hardcoded phase advances (!!), and 

without normalizing the positions with b.

• Fits incorrect, and not used at all. Will be removed.

– Fit the dp/p offset of injected beam.

• Requires LSA optics and improved oscillation fits etc. TBD.

– Reuse fits implemented in YASP.

• Could set a warning on dp/p offset.

B2 bunch oscillation with 

clear dp/p offset
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 A lot of code cleaning in the TL BPM part, BLM part ok as trivial (just get data and display).

– Removed TL oscialltion fits with hardcoded phase advances which were anyhow not used.
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 IQC code analyzed, repaired and refactored.

– A complete re-design could be worthwhile, not possible during LS2. But current consolidation will help in the future. 

Documentation setup within the SW project.

– IQC settings cleaned and improved.

 GUI work in progress, playback UI fixed.

– Propose to remove quasi-empty BCT UI  replace by an overview UI.

+ BCT, number of bunches, first bucket

 Proposal to add a determination of dp/p at injection from the trajectory to complete the future RF determination 

from tomography.

 Changes of FESA classes (version, FESA2 3 etc) to be carefully checked to maintain as much as possible 

backward compatibility.

 Currently the IQC code is no longer releasable because BE-CO removed the RDA2 libraries unilaterally and the 

PM/IQC framework still links the RDA2 libraries.

for example


