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✴ The main twiki (Link) contains links to all of DQM-DC 
activities and available documentation 


✴ DQM-DC meetings:

      ~  Weekly DQM-DC core meeting on Monday at 15:00

       ~  Weekly DQM-DC general meeting on Friday at14:00

✴ China has been an active contributor to the PPD body 
over the years:


✤ Former Conveners: Tongguang Cheng for AlcaDB 
(BUAA), Hu Chen and Jordan Martin for PdmV (NNU/
TU), and Muhammad Ahmad for DQM-DC (TU)


✤ Qianying Guo (BUAA), just joined DQM-DC as L3

https://twiki.cern.ch/twiki/bin/viewauth/CMS/DQM
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✴ Organization of online Data Quality Monitoring


✤ Centralization of the various online CMSSW 
monitoring modules, provided by subsystems and 
DPGs.


✤ Execution of the live monitoring applications and 
visualisation tool (DQM GUI) on the DQM cluster.


✤ Organization of the central online DQM shifts.


✴ Organization of offline Data Quality Monitoring and 
Data Certification


✤ Centralization of the various offline CMSSW 
monitoring modules, provided by DPGs and POGs. 


✤ Maintenance of the visualisation tool (DQM GUI), 
used for data certification and release validation.


✤ Coordination of the expert certification and 
publication of the list of data suitable for physics 
analyses.

Data Quality Monitoring and (DQM) and Data Certification (DC): Maindate
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✴ A web-based Graphical User Interface for browsing CMS Data Quality Monitoring information to monitor the 
detector status and quality of data reconstruction. (two versions)


✤ “Old” (link): runs smoothly (online/offline), plots are uploaded successfully and monitored by the shifters


✤ “New” (link): built with the newest technologies, which provides easier maintenance in comparison with old GUI. 
Gives the ability to add more complex features, which improves user experience. Still suffers from significant 
delay time w.r.t. to the old one in Live mode


๏ Still under the commissioning phase

DQM GUI
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https://cmsweb.cern.ch/dqm/online
https://dqm-gui.web.cern.ch/
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✴ A tool that aggregates online data monitoring and data certification results

✤ Online being part of the web application used to record data monitoring results, run by run, by an online DQM 

shifter at Point 5

✤ Offline being the part later used by shifters and data certification experts to certify the datasets from the runs that 

passed through online.

Run Registry
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Twiki link 

✤ Advanced & user-friendly 
features


✤ Built-in and improved lumi 
loss statistics tool


✤ Lumisection based 
bookkeeping, compatible to 
implement the future LS 
based ML certification

JSON creation

Keeps the track of the history

Authenticate via e-group

OMS DCS LS bits

Filters

https://twiki.cern.ch/twiki/bin/view/CMS/DQM
https://twiki.cern.ch/twiki/bin/view/CMS/DQMRunRegistry2018
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DQM^2
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✴ DQM^2 is a tool to monitor and control the 
DQM software infrastructure (more details)


✴ DQM^2 mirror used by the DQM online 
primary shifter to monitor the status of the 
applications and file transfer delay (from 
DAQ)


✴ Control room: to control the DQM software 
infrastructure


✤Used by the DQMDOC and core team for 
testing PR, checking logs, debugging, etc.


✴ Timeline: allows to make some stat about 
clients crashing, CMSSW versions … 


✤For DQM core team

https://indico.cern.ch/event/1212349/
https://cmsweb.cern.ch/dqm/dqm-square/
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✴ DQM online shift sign-up procedure


✤ Advertisement of the candidacy form


๏ For 2024, will be announced by end of Nov.


✤ Open the shift slots to sign up in groups:


๏ Experience, whether P5, ROC or remote


✤ Monthly tutorials


✴ DQM-DOC shifts (to assist the online shifters)


✤ Mainly covered by the Core team


✴ Remote Operation Centers Program (ROC)


✤ Procedure to enroll new ROC. (documentation)


✤ Current ROCs: FNAL, DESY


✤ Potential ROCs: China(IHEP, see talk from Dr. Chen Ye), Brazil, 
India (link) 


✤ Shift selection tool updated to accommodate ROCs 

Data Quality Monitoring Online operations
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Feb-June, 2023 Shifters’ stat

https://twiki.cern.ch/twiki/bin/viewauth/CMS/DQMROC
https://indico-tdli.sjtu.edu.cn/event/1616/contributions/9015/attachments/3616/5683/20231119_IHEP-ROC.pdf
https://indico.cern.ch/event/1325818/


Tahir Javaid	 CMS DQM-DC operations and performance during Run3 data-taking                                   (CLHCP2023-Shanghai)

✴ Current configuration
✤ Production:


๏ 1 x BU (Receives data streams from HLT/DAQ).


๏ 4 x FUs (Run CMSSW jobs, producing DQMGUI Histograms).


๏ 2 x DQMGUI servers (One for P5, one for the outside world).

✤ Playback


๏ A duplicate of all Online BU and FU machines, for testing 
CMSSW versions and PRs. The BU simulates data arriving 
from HLT/DAQ.


๏ 1 x DQMGUI server.

✤ Development


๏ 1 x BU 

๏ 8 x FUs (One per subdetector)

✴ Transition of the present DQM computing infrastructure to new 

machines (RHEL8 instead of CentOS7) 

✤ Decommissioning of old/existing P5 machines by 22nd 

December, 2023

Data Quality Monitoring Online operations: Upgrade of P5 machines
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Legend: 
FU: Filter Unit

BU: Build Unit

RU: Readout Unit

Note: Each Upgrade machine has ~twice as many 
resources (CPU, Memory, Storage) as its current 
counterpart.
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Data Certification (2022-2023)
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✴Information used for producing JSON file 
✤Data quality (DQM) flags marked by DPG and POG experts 
✤Detector status from sub-detectors (DCS)
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Data Certification (2022-2023): Golden JSON - Integrated Luminosity
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✴Consistent with a high fraction of good data in the individual years 
✤Data-taking efficiency: ~92% (2022/2023),  
✤DC efficiency: ~92%(2022), ~95%(2023) https://twiki.cern.ch/twiki/bin/view/CMSPublic/DataQuality
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Data Certification (2022-2023): Era efficiencies and Luminosity Losses
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/DataQuality

✴Consistent with a high fraction of good data in the individual years 
✤Data-taking efficiency: ~92% (2022/2023),  
✤DC efficiency: ~92%(2022), ~95%(2023)
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Data Certification: based on LS and Machine Learning Approach
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✴ Currently, DC performed inspecting plots (DQMIO data format) run by 
run in DQM Offline GUI 

✤ The outcome reported in the RR, which can record the results per LS

✤ Golden JSON: List of LS (within a given run) declared GOOD for 

physics

๏ DPG can qualify a run with per-LS granularity using the DCS info.

๏ POG can just rely on per-run histograms stored in the DQMIO 

dataset

✤ Still not possible to anticipate all failure modes!


✴ nanoDQMIO dataset, per LS data format

✤ Can be used for LS by LS certification of data

✤ Huge multiplicity of monitoring elements


๏ Large shift crew and increased tendency of human error etc. 

✴ Machine learning approach


✤ Autoencoders: Learn patterns of good data and make its own quality 
assessments


✤ Algorithmic insight to the shifters

✤ Robust mechanism with minimized human error and much more!


✴ Ongoing efforts on a common ML-based DC (& online monitoring)

✤ Subsystems have developed individual infrastructures


๏ See reports in recent PPDive session (link)

1525 (2020) 012045

https://indico.cern.ch/event/1334075/
https://iopscience.iop.org/article/10.1088/1742-6596/1525/1/012045


Summary
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✴Extensive work done (& in progress) by the DQM-DC group during early Run3 (2022-2023) 

data-taking 


✤Maintenance and upgradation of DQM Tools


✤Online DQM Operations


✤Data Certification of CMS data for physics


✤ML approach in mainstream DQM infrastructure


✤Ongoing upgradation of the P5 DQM infrastructure machines


✴Currently observing End of Year Technical Stop (EYETS)


✤Several activities to be done by LHC and CMS to resume early next year!
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BACKUP SLIDES
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Data Certification Schedule
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PromptReco dataset is available ~48 hours after data taking

Week Sun Mon Tue Wed Thu Fri Sat

N-1

N DC Call is sent out 
in the morning

N+1 Deadline at 
23:59

Preliminary Report in 
the RC meeting

Report in the PPD 
General meeting

N+2 Full Report in the RC 
meeting
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Example for reason of lumi Loss: HCAL
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• HCAL

◦ eraB: 366873 366874 366876 366891 366895 (415/pb)

▪HCAL Phase Scans from -10 ns to +20 ns with 900-bunch (fill 8695, 8696)

▪Reports by the HCAL DPG: [link 1], [link 2]


◦ eraC: 367615 LS=485-523  (13/pb)

▪DCS bit HBHEc* status RED → the bias voltage of multiple SiPMs (HBM17-RM1) was 
out of tolerance range: [e-log]

▪ Effects are also seen in L1_SingleJet trigger rates and JetMET Distributions

https://indico.cern.ch/event/1280878/contributions/5380826/attachments/2638982/4567061/HCAL_PhaseScan_RC_GKopp.pdf
https://indico.cern.ch/event/1294766/contributions/5444799/attachments/2663433/4614728/HE_Validation_RespCorrs.pdf
http://cmsonline.cern.ch/cms-elog/1182933


BPix issue During 2023  (link from Tracker General Meeting)
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Effect on electron HLT paths

https://indico.cern.ch/event/1300780/contributions/5469262/attachments/2681386/4651517/Pixel_Status_TKGeneral_1007202%20(1).pdf

