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DQM frameworkDQM framework
What and how the DQM monitorsWhat and how the DQM monitorsQQ
DQM toolsDQM tools
Data certificationData certification
L g t it i gL g t it i gLong term monitoringLong term monitoring
PerformancePerformance

24/03/2009 CHEP 2009, Prague 2



The CMS Silicon Strip The CMS Silicon Strip pp
TrackerTracker

Tracking system in CMS is quite a complex object:Tracking system in CMS is quite a complex object:ac g sys e C S s qu e a co p e objec :ac g sys e C S s qu e a co p e objec :
~200 m~200 m22 of Si sensors of Si sensors 
10 M channels 10 M channels 

1514815148 modulesmodules15148 15148 modulesmodules
4 subsystems4 subsystems
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The Data Quality The Data Quality 
Monitoring deploymentMonitoring deployment

Online DQMOnline DQM
Real time and uses fraction Real time and uses fraction 
collected eventscollected events
Monitors detector Monitors detector 
performance and efficiencyperformance and efficiency

Offline DQMOffline DQM (During prompt (During prompt 
reconstruction)reconstruction)

Full statistics within a few Full statistics within a few 
h f l bh f l bhours of latency, uses best hours of latency, uses best 
calibrationcalibration
Detailed monitoring of Detailed monitoring of 
detector performance anddetector performance and

Prompt reco

detector performance and detector performance and 
reconstruction algorithmsreconstruction algorithms
Data certificationData certification
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DQM frameworkDQM frameworkDQM frameworkDQM framework

Books histograms in a treeBooks histograms in a treeBooks histograms in a tree Books histograms in a tree 
structure and fill them structure and fill them 
accessing the events. Then accessing the events. Then 
it makes them available forit makes them available forit makes them available for it makes them available for 
the check by the shifterthe check by the shifter
Accesses histograms from Accesses histograms from 
source and performssource and performssource and performs source and performs 
further analysis:further analysis:

Creates summary histosCreates summary histos
D fi d li Q litD fi d li Q litDefines and applies Quality Defines and applies Quality 
TestsTests
Writes out all results in Writes out all results in 
output root filesoutput root filesoutput root filesoutput root files

Vi li tiVi li ti
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What the DQM monitorsWhat the DQM monitorsQQ
The DQM Producers define the quantities to be monitoredThe DQM Producers define the quantities to be monitored

Raw data (readout and unpacking errors)Raw data (readout and unpacking errors)
Digi and Cluster properties (also related to the tracks)Digi and Cluster properties (also related to the tracks)
Global track parametersGlobal track parameters

300000 hi t300000 hi t
pp

Residuals of hitsResiduals of hits 300000 histograms300000 histograms
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DQM tools: the web GUIDQM tools: the web GUIDQM tools: the web GUIDQM tools: the web GUI
Graphical User Interfaces used by CMS DQM are Graphical User Interfaces used by CMS DQM are web basedweb based

This means they are accessible from This means they are accessible from EVERYWHEREEVERYWHERE and there is and there is no needno needyy
of any software installation, but just a web browserof any software installation, but just a web browser

On top of GUI, an additional tool: the Layout On top of GUI, an additional tool: the Layout 
Used to make the shifter’s work more efficientUsed to make the shifter’s work more efficient
Hi t g g d b tHi t g g d b tHistograms grouped by typeHistograms grouped by type
Easy to navigate, just by clickingEasy to navigate, just by clicking The shifters don’t need The shifters don’t need 

to navigate folders: the to navigate folders: the 
Layout does this workLayout does this workLayout does this work Layout does this work 
for them!for them!
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DQM tools: the Consumer DQM tools: the Consumer 
SummariesSummaries

The Consumer uThe Consumer uses detector level histograms to create summariesses detector level histograms to create summaries
M / l f d t t l l hi t d t tM / l f d t t l l hi t d t tMean/rms values from detector level histograms are used to create Mean/rms values from detector level histograms are used to create 
summary histogramsummary histogram

Problems in top level canProblems in top level can
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Problems in top level can Problems in top level can 
be traced down to detector be traced down to detector 
level, following the tree level, following the tree 
structurestructure



DQM tools: the Quality DQM tools: the Quality Q Q yQ Q y
TesterTester

I d t l t th hift k ffi i tl t ti t lI d t l t th hift k ffi i tl t ti t lIn order to let the shifter work efficiently, an automatic tool In order to let the shifter work efficiently, an automatic tool 
that allows the application of tests on histograms to check the that allows the application of tests on histograms to check the 
quality quickly has been developedquality quickly has been developed

Histograms compared with reference (sophisticated and simpleHistograms compared with reference (sophisticated and simpleHistograms compared with reference (sophisticated and simple Histograms compared with reference (sophisticated and simple 
statistical test)statistical test)
Histograms are qualified: a label is attached to them with the result Histograms are qualified: a label is attached to them with the result 
of the testof the test
Finally alarms generated from test resultsFinally alarms generated from test results

OKOK WarningWarning ErrorErrorOK           OK           Warning          Warning          ErrorError
The alarm levels can be adjusted depending on the needThe alarm levels can be adjusted depending on the need
Quality tests (QTest) configured and attached to the histograms Quality tests (QTest) configured and attached to the histograms 
through xml filesthrough xml filesthrough xml filesthrough xml files
Automatic determination of histogram quality is a complex andAutomatic determination of histogram quality is a complex and
difficult task in such huge system of histograms. The QTest tooldifficult task in such huge system of histograms. The QTest tool
in DQM ll s t nfigur nd us it in simplin DQM ll s t nfigur nd us it in simpl
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in DQM allows to configure and use it in a simple wayin DQM allows to configure and use it in a simple way



The QT results through the The QT results through the 
k G l ik G l itracker GUI alarm viewtracker GUI alarm view

E l tiE l ti
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Data certificationData certificationData certificationData certification
DQM fundamental to define the goodness of data, but DQM fundamental to define the goodness of data, but 
also to monitor detector and reconstruction also to monitor detector and reconstruction 
conditions. This is done on a run by run basis conditions. This is done on a run by run basis 
through the Data Certification procedurethrough the Data Certification procedure

Two steps: on line + off lineTwo steps: on line + off lineTwo steps: on line  off lineTwo steps: on line  off line
Two kinds of checks: some automatic (via scripts), some Two kinds of checks: some automatic (via scripts), some 
manually (direct view)manually (direct view)
Scripts check automatically if values are in an expectationScripts check automatically if values are in an expectationScripts check automatically if values are in an expectation Scripts check automatically if values are in an expectation 
range or if distribution shapes are consistent. If not range or if distribution shapes are consistent. If not → → check check 
manuallymanually
Results stored in a DatabaseResults stored in a Database

On line On line 
DQMDQM

Off line Off line 
DQMDQMLet me 

see what 
IS going 

Let me 
see what 

WAS going 
Data Data 
readyreadyon… on… ready ready 

for for 
physics physics 
studies!studies!

Validation DB
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studies!studies!



Long term monitoringLong term monitoringLong term monitoringLong term monitoring
Tool to study the stability in time of the Tool to study the stability in time of the 
detector behavior in medium (few days)detector behavior in medium (few days)

DQM DQM 
HistogramsHistogramsdetector behavior, in medium (few days) detector behavior, in medium (few days) 

to long term (few weeks or months)to long term (few weeks or months)
Summary information from DQM Summary information from DQM 
histograms are stored in database histograms are stored in database 

HistogramsHistograms
Mean, RMS, Mean, RMS, 
Maximum, Maximum, 
Minimum values...Minimum values...gg

corresponding to each run numbercorresponding to each run number
They can be plotted later as a function of They can be plotted later as a function of 
run number at any given intervalrun number at any given interval

DatabaseDatabase

Flexible Flexible 
plottingplotting

methodsmethods

Standalone Standalone 
access using access using 

Access Access 
through web through web 

rootroot interfaceinterface
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PerformancePerformancePerformancePerformance
DQM tool extensively used during the last DQM tool extensively used during the last 

h i i d ki f CMSh i i d ki f CMSmonths in cosmic data taking of CMSmonths in cosmic data taking of CMS
Stressed and tested deeplyStressed and tested deeply
It was able to run stably even for runs thatIt was able to run stably even for runs thatIt was able to run stably even for runs that It was able to run stably even for runs that 
lasted more than 12 h on line, and always lasted more than 12 h on line, and always 
stably at Tier0 (offline)stably at Tier0 (offline)
A t t l f 350 M t d d dA t t l f 350 M t d d dA total of 350 M events processed and used A total of 350 M events processed and used 
both for monitoring performance and for data both for monitoring performance and for data 
certificationcertification
Resources usageResources usage

On line, with full granularity, together with the On line, with full granularity, together with the 
reconstruction ~2GB of RAMreconstruction ~2GB of RAM
Off line, with a reduced granularity in order to share Off line, with a reduced granularity in order to share 
resources with the other processes, ~0.5 GB of RAMresources with the other processes, ~0.5 GB of RAM
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SummarySummaryyy

The DQM of the CMS Silicon Strip The DQM of the CMS Silicon Strip 
T k i f l t l t it dT k i f l t l t it dTracker is a powerful tool to monitor and Tracker is a powerful tool to monitor and 
certify the datacertify the data

Versatile as can run in different environmentVersatile as can run in different environmentVersatile, as can run in different environment Versatile, as can run in different environment 
(on line, off line)(on line, off line)
Easy to use, even for non expert peopleEasy to use, even for non expert people
Efficient in summarize information from so Efficient in summarize information from so 
large an amount of detectors (~15000)large an amount of detectors (~15000)
Immediate to spot problems (clear alarms)Immediate to spot problems (clear alarms)Immediate to spot problems (clear alarms)Immediate to spot problems (clear alarms)
Fundamental to monitor the detector and the Fundamental to monitor the detector and the 
reconstruction both in the short term and in reconstruction both in the short term and in 
long periodslong periodslong periodslong periods
Proved functionality and reliability in first Proved functionality and reliability in first 
cosmic data takingcosmic data taking
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