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What is What is xFLAGxFLAG??
– A program to create correctcorrect versions of the xmlxml files  

to be uploaded into the Tracker Production Production DataBaseDataBase
ARCS test 
Long Term test
for any kind of Tracker modulesfor any kind of Tracker modules

– xml templates by Valery Zhukov
http://wwwhttp://www--ekp.physik.uniekp.physik.uni--
karlsruhe.de/~zhukov/Cms/database.htmlkarlsruhe.de/~zhukov/Cms/database.html

– Module Test analysis defined by the “Task Force”
a document is available (Version 1.4 2323rdrd October 2003)October 2003)
here thresholdsthresholds and teststests are defined

»» http://hep.fi.infn.it/CMS/moduletest/tkwoct03/test_procedures.pdhttp://hep.fi.infn.it/CMS/moduletest/tkwoct03/test_procedures.pdff
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Where is Where is xFLAGxFLAG??
– Where to download xFLAGxFLAG:

http://hep.fi.infn.it/CMS/marchett/xFLAGhttp://hep.fi.infn.it/CMS/marchett/xFLAG
Current version: Current version: 1.4.41.4.4

– Six versions available
RedHatRedHat 7.27.2 with ROOT 3.03/09ROOT 3.03/09 compiled with gccgcc 2.962.96

–– standard Long Term PCstandard Long Term PC
RedHatRedHat 8.08.0 with ROOT 4.00/02ROOT 4.00/02 compiled with gccgcc 3.23.2
RedHatRedHat CERN 7.3.4CERN 7.3.4 (compiled with gccgcc 3.23.2) with ROOT ROOT 
3.10/02 3.10/02 (stable version)(stable version)

–– standard CERN, run on standard CERN, run on lxpluslxplus
Microsoft Windows 2000/XPMicrosoft Windows 2000/XP with ROOT 4.00/03ROOT 4.00/03
compiled for cygwincygwin
Microsoft Windows 2000/XPMicrosoft Windows 2000/XP with ROOT 3.10/02ROOT 3.10/02 and 
ROOT 4.00/03 ROOT 4.00/03 (win32gdk version)(win32gdk version)
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# AntaniX
# Global configuration for xFLAG

# Center tool_id (need for LT files)
202

# Full path of ARC config file:
./ARCconfig.txt

# Full path of LT config file:
./LTconfig.txt

# Fit LT profiles: 
# 0 - don't fit 
# 1 - fit
# This flag is ignored if LT version < 1.24
1

# Number of sensors
1

# List of ROOTfiles to be analyzed
file1.root
file2.root
file3.root

– Edit the configuration file xFLAGrcxFLAGrc
Center tool_idtool_id needed for LT files 
(the variable does not exist in LT 
ROOT files): if you don’t have 
tool_idtool_id ask DB people for one

The path to your own ARC and LT 
cutcut files (the same same used by 
Tony/Riccardo’s macros)

Do calibrationcalibration profiles fits for LT 
files (if you have not set fitmodefitmode=2=2
in LT settings.xml)

Insert number of sensorssensors (needed 
for module gradinggrading)

List of ROOT files (ARCS, LT)

How to use it?How to use it?
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Data AnalysisData Analysis
–– xFLAGxFLAG processes both ARCSARCS and LTLT ROOT files 

from differentdifferent software versions
automatic recognition of ARC and LT files
ARCS: versions 6.26.2 and 7.07.0
LT: versions 1.221.22, 1.231.23 and 1.241.24
…and hopefully newernewer ones…

– Bad channels identification and flagging
the same analysis done by Tony/Riccardo’s macros has 
been implemented in the code

– bitwise OR of the flags resulting from the four APV modes
NoiseNoise analysis: badchpedbadchped flag
CalibrationCalibration analysis: badchcalprofbadchcalprof flag
PinholePinhole test: badchpinholebadchpinhole flag



Module Test Meeting
20th April 2004

xFLAG Cristiano Marchettini
Riccardo Ranieri 6

Noise FlagsNoise Flags
– 1 sensor modules ARC

41.00÷1.000.65÷0.65OpenOpen

XML codeDeconvolutionPeakCM Sub. CM Sub. 
NoiseNoise

[ADC [ADC chch]]

16>2.00>1.45NoisyNoisy
01.30÷2.000.95÷1.45HealthyHealthy
81.00÷1.300.65÷0.95OpenOpen

2<1.00<0.65PinholePinhole
badchpedARCARC
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Noise FlagsNoise Flags
– 1 sensor modules LT

41.15÷1.150.70÷0.70OpenOpen

XML codeDeconvolutionPeakCM Sub. CM Sub. 
NoiseNoise

[ADC [ADC chch]]

16>2.45>1.65NoisyNoisy
01.40÷2.451.00÷1.65HealthyHealthy
81.15÷1.400.70÷1.00OpenOpen

2<1.15<0.70PinholePinhole
badchpedLTLT
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Calibration Flags: Pulse HeightCalibration Flags: Pulse Height

– 1 sensor modules ARC

XML codeDeconvolutionPeakChip norm. Chip norm. 
Pulse PeakPulse Peak

4>(1+0.20)>(1+0.15)HighHigh
00.80÷1.200.85÷1.15HealthyHealthy
2<(1-0.20)<(1-0.15)LowLow

badchcalprofARCARC
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Calibration Flags: Pulse HeightCalibration Flags: Pulse Height
– 1 sensor modules LT

XML codeDeconvolutionPeakChip norm. Chip norm. 
Pulse PeakPulse Peak

4>(1+0.20)>(1+0.15)HighHigh
00.80÷1.200.85÷1.15HealthyHealthy
2<(1-0.20)<(1-0.15)LowLow

badchcalprofLTLT
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Calibration Flags: Peak TimeCalibration Flags: Peak Time
– 1 sensor modules ARC

16-30÷-30-30÷-30OpenOpen

XML codeDeconvolutionPeakAvg. Sub.  Avg. Sub.  
Peak TimePeak Time

[ns][ns]

64>+5>+5NoisyNoisy
0-3÷+5-5÷+5HealthyHealthy

32-30÷-3-30÷-5OpenOpen

8<-30<-30PinholePinhole
badchcalprofARCARC



Module Test Meeting
20th April 2004

xFLAG Cristiano Marchettini
Riccardo Ranieri 11

Calibration Flags: Peak TimeCalibration Flags: Peak Time
– 1 sensor modules LT

16-30÷-30-30÷-30OpenOpen

XML codeDeconvolutionPeakAvg. Sub.  Avg. Sub.  
Peak TimePeak Time

[ns][ns]

64>+5>+5NoisyNoisy
0-3÷+5-5÷+5HealthyHealthy

32-30÷-3-30÷-5OpenOpen

8<-30<-30PinholePinhole
badchcalprofLTLT
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Calibration Flags: Calibration Flags: PinHolePinHole

– 1 sensor modules ARC

2>15HighHigh

XML codePeakInvOffmaxmax--min min 
PulseHeightPulseHeight
[ADC [ADC chch]]

4>40HigherHigher

0<15HealthyHealthy
badchpinholeARC
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Final flagFinal flag
– A final flag chflagchflag is assigned to all the channels 

according to a fixed code resulting from all 
mandatory tests:
00 HealthyHealthy OKOK
2.2. OSO+OSO+ One Sensor Open (Pitch AdapterOne Sensor Open (Pitch Adapter--Sensor)Sensor)
4.4. OSOOSO-- likely One Sensor Open (PAlikely One Sensor Open (PA--Sensor)Sensor)
8.8. TSO+TSO+ Two Sensors OpenTwo Sensors Open
16.16. TSOTSO-- likely Two Sensors Openlikely Two Sensors Open
32.32.MSOMSO-- unidentified Openunidentified Open
64.64.NOISNOIS NoisyNoisy
128.128.SHTSHT ShortShort
256.256.PHLPHL-- likely Pinholelikely Pinhole
512.512.PHL+PHL+ PinholePinhole
1024.1024.???????? unidentified defectunidentified defect
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BadChanListBadChanList FlagsFlags
00 HealthyHealthy

ped=0 AND cal=0 AND ph=0
2.2. OSO+OSO+

(ped=8 AND cal=32) AND cal≠2
4.4. OSOOSO--

(ped=8 OR cal=32) AND cal≠2
8.8. TSO+TSO+

(ped=4 AND cal=16) AND cal≠2
16.16. TSOTSO--

(ped=4 AND cal=16) AND cal≠2
32.32. MSOMSO--

(ped=16 AND cal=32) AND cal≠2
(ped=16 AND cal=16) AND cal≠2
(ped=16 AND cal=8) AND cal≠2
(ped=4 AND cal=32) AND cal≠2
(ped=8 AND cal=16) AND cal≠2

64.64.NOISNOIS
ped=16 AND cal=0 AND ph=0

128.128.SHTSHT
cal=2 AND ped≠0
– the selected channel and one 

of the ±2 nearest neighbours

256.256.PHLPHL--
ped=8 AND cal=8 AND cal=2
ph=4

512.512.PHL+PHL+
ph=4 AND ped=2 AND cal=8

1024.1024.????????
ph=4 AND ped=16
all the other cases

Note: “=” means Note: “=” means bitwisebitwise ANDAND
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More on bad channels…More on bad channels…

These These channelschannels will not be included will not be included 
in the final bad channel listin the final bad channel list

• The final bad channel list is obtained 
excluding the chipschips edges edges and module edgesmodule edges
channels if they are noisy onlynoisy only (final flag=64final flag=64)
– 4 APVs modules:

11,,22,,128128,,129129,,256256,                                      ,                                      
257257,,384384,,385385,,511511,,512512

– 6 APVs modules:
11,,22,,128128,,129129,,256256,                                           ,                                           
257257,,384384,,385385,,512512,                                    ,                                    
513513,,640640,,641641,,767767,,768768
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ARCS bad channelsARCS bad channels
• The ARCS xml file contains one table only:

–– MODULBASICMODULBASIC
– composed at leastat least by the standardstandard set of results as 

decided by the “Task Force”
»» http://hep.fi.infn.it/CMS/moduletest/tkwoct03/test_procedures.pdhttp://hep.fi.infn.it/CMS/moduletest/tkwoct03/test_procedures.pdff

Noise in all the four APV modes
Calibration profiles in all the four APV modes

– Peak Amplitude, Peak Time
Pinhole test
IV curve

–– This is the base table used also for LT resultsThis is the base table used also for LT results
– The bad channel list (BadChanListBadChanList) is created according 

to the logical OR of the previous results (chflagchflag)
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Long Term bad channelsLong Term bad channels
• At least three runs has to be recorded in LT xml:

–– MODULLTFIRST MODULLTFIRST [MODULBASIC][MODULBASIC]
the first “warm” Record at +20°C

–– MODULLTCOLD MODULLTCOLD [MODULBASIC][MODULBASIC]
the last “cold” Record at -20°C

–– MODULLTLAST MODULLTLAST [MODULBASIC][MODULBASIC]
the last “warm” Record at +20°C

•• Three independent bad channel lists are createdThree independent bad channel lists are created
• Final result of LT is summarized at the end of 

the xml file:
–– MODULLTSUMMARYMODULLTSUMMARY

A channel is identified as A channel is identified as ““badbad”” ((LtBadChanListLtBadChanList) according to ) according to 
the logical OR of the previous three tests results (the logical OR of the previous three tests results (chflagchflag))
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ARCS software patchesARCS software patches
– The software has been developed to cope withto cope with some 

changeschanges due to the different ARCSARCS and LTLT
software releases

–– Some patches have been added to comply with some Some patches have been added to comply with some 
software bugs found and corrected since Sep’03software bugs found and corrected since Sep’03

ARCSARCS versions before 7.0before 7.0
– a bug inside the EnvironmentEnvironment directory
–– TempHybDCUTempHybDCU set to 0 [was not filled in ROOT files]

» temperature of DCU measured by DCU, adc [int]
–– TempHybNtscTempHybNtsc properly filled [it was not in its place]

» hybrid temperature measured by DCU, adc [int]
– Pinhole test leakage current IpinholeIpinhole set to 0 [not stored]

ARCSARCS version 7.07.0 without the patched arcs_dll.dllarcs_dll.dll library
– if HeaderHeader and EnvironmentEnvironment directories in Record1 are empty 

they are searched for in Record2
» a bug due to IV test done at first
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LT software patchesLT software patches
– The calibration profile CRRCCRRC fitting function (Peak 

mode) was incorrectincorrect in LTLT sw releases <1.24<1.24
calibration subroutine as in Riccardo’s LT analysis macro

– The valid calibration profile fit is ruled by fitmodefitmode tag 
in CalProfRunDescriptorCalProfRunDescriptor in LT settings.xmlsettings.xml file

fitmodefitmode=2=2 [the default value is 0][the default value is 0]
– Peak Mode CRRC fit range: {PeakTime-40ns÷PeakTime+100ns}
– Deconvolution Mode Gaussian fit range: {Peak Time±20ns}

–– Calibration profiles fits are needed for module analysisCalibration profiles fits are needed for module analysis
mandatory if LT sw version <1.24
ruled by xFLAGrcxFLAGrc configuration file if LT sw version 1.24
number of fits to do: nModesnModes x x nChipnChip x x nChanPerChipnChanPerChip

– 4 APVs: 4x4x128=2048 fits
– 6 APVs: 4x6x128=3072 fits 
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Module gradingModule grading

•• At the end of the analysis every module is At the end of the analysis every module is 
graded according to the results of the testsgraded according to the results of the tests
–– ARCSARCS

MODULBASIC_val
–– LTLT

Three MODULBASIC_val
Final MODULLTSUMMARY_val

– combination of the three LT results
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Module grading schemeModule grading scheme
•• MODULBASIC_valMODULBASIC_val

–– grade grade AA: value=“0”value=“0”
NBadChan < 1%

–– grade grade AFAF: value=“2”value=“2”
NBadChan < 1% AND Ileak(450V) > 55xISens(450V)

–– grade grade BB: value=“4”value=“4”
1% < NBadChan < 2%

–– grade grade BFBF: value=“8”value=“8”
1% < NBadChan < 2% AND Ileak(450V) > 55xISens(450V)

–– grade grade CC
NBadChan > 2%: value=“value=“--1”1”
Ileak(450V) > NSensx10µA: value=value=““--22””
NBadChan > 2% AND Ileak > NSensx1010µµAA: value=value=““--44””
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Module grading schemeModule grading scheme

– Some qualification flags could be added “by 
hand” editing the xml file in presence of 
damaged modules

•• MODULBASIC_valMODULBASIC_val
–– grade grade CC

No readout: value=“value=“--8”8”
Mechanical damages: value=value=““--1616””
Dismounted: value=value=““--3232””

Modules from September production (no stiffener):
value=value=““9999””

– this value has to be inserted by editing the xml file
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LogfileLogfile

• A logfilelogfile is created at the end of the 
module analysis
– [module number].txt

• It contains:
– the bad channels list
– the module grading
– the cuts used for the analysis

•• Look at this file to see if results are Look at this file to see if results are 
as expectedas expected
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Tracker Production Tracker Production DataBaseDataBase

• After having created the xml file we triedwe tried to 
upload it into the Tracker ProductionProduction DataBaseDataBase

•• We realised that the Module Test DB tables We realised that the Module Test DB tables 
didn’t exist in the Production DB!!!didn’t exist in the Production DB!!!

•• WeWe asked DB people to create them
• Thanks to the rapid intervention of DB people, 

now the Production DB is fully compliant with 
the xml template by Valery Zhukov

http://wwwhttp://www--ekp.physik.uniekp.physik.uni--
karlsruhe.de/~zhukov/Cms/database.htmlkarlsruhe.de/~zhukov/Cms/database.html
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The First ModuleThe First Module
• The first test results on a TIB module were 

uploaded into the Tracker Production DataBase
the 26th March 2004… EVERYTHING WAS OK!!!EVERYTHING WAS OK!!!
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Modules are in Production DB!!!Modules are in Production DB!!!

– Simone Paoletti released a new version of trkNavigator
version 2.02 2nd April 2004

–– http://http://hep.fi.infn.it/CMS/testres/trkNavigatorhep.fi.infn.it/CMS/testres/trkNavigator

69 [68]

LT 
tested
[OK]

78 [7676]

ARC 
tested
[OK]

5858

ARC 
xml’s into 
DataBase

54547878

LT    
xml’s into 
DataBase

BondedReceived

FirenzeFirenze TIB Module ProductionTIB Module Production [14th April 2004]

A: 54 (93%)A: 54 (93%)
B:   2  (3.5%) LT tested B:   2  (3.5%)
C:   2  (3.5%)C:   2  (3.5%)

78%78% of the 

modules 
into the Tk
Prod DB

A: 52 (96%)A: 52 (96%)
B:    1 (2%)B:    1 (2%)
C:    1 (2%)

74%74% of the 
ARC tested 
modules 
into the Tk
Prod DB

C:    1 (2%)
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ConclusionsConclusions
• Now it is possiblepossible to upload modules test 

results into the Tracker Production DataBaseDataBase
• Correct versions of the xmlxml files are created 

with xFLAGxFLAG developed in Firenze by  
Cristiano Marchettini & Riccardo Ranieri
–– http://hep.fi.infn.it/CMS/marchett/xFLAGhttp://hep.fi.infn.it/CMS/marchett/xFLAG

»» actual version 1.4.4 19actual version 1.4.4 19thth April 2004April 2004

•• Perfect compatibilityPerfect compatibility between DB Production DB Production 
tablestables and the xmlxml template

•• We have already started to upload all our We have already started to upload all our 
test results into the Production DBtest results into the Production DB
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Where are ARCS/LT macros?Where are ARCS/LT macros?
– New version of Tony/Riccardo’s macros available

http://hep.fi.infn.it/CMS/marchett
–– rrARCS.ccrrARCS.cc

» with configuration files for 11 or 2 sensor2 sensor modules
–– rrLT.ccrrLT.cc

» with configuration files for 11 or 2 sensor2 sensor modules

version 3.1.0version 3.1.0 19th April 2004
New features:

– automatic recognition of the number of the APVs
» code editing no more needed

– border chip and border module channels are excluded from 
the bad channel summary if they are noisy only

» perfectly compatible with xFLAGxFLAG analysis
– a little bugfix in channel flagging with Inverter On

» necessary to flag shorts in LT analysis
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