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Source is 300 BBbar events of standard Phase2 simulation.

All plots are independent of geometry, work for Phase 2 and Phase3 also.
There is discussion with Tadeas and Jakub to add 1-4 plots for alignments.
Under progress.

More information about technical realization: Bjorn Spruck talk on B2GM:

«  DQM session: “Title not specify yet’, Wed. 7 Feb 2018, 11:00 - 12:50, 3-325, 3-go-kan
« PXD session: “Status of SC, RC, DQM?, Tue. 6 Feb 2018, 6:30 - 16:00, 3-go-kan - Meeting

Room
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
PXD Obligatory
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
PXD Optional
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
PXD Expert
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« Start Raw distribution @ sensor
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Obligatory

DQM ER SVD Integrated number of U clustars per sensor DQM ER SVD Inlegrated number of V clusters per sensor DQM ER SVD Integrated number of fired U etrips per sensor DQM ER SVD Integrated number of fired V strips per sensor
Entries 1588 Entries 1552 | fago[ Enies 8756 | B0 rr———
Mean  4.181 Mean  4.203 ?w: Maan 4 % E 1 Mean  3.764
RMS 3748 AMS 3762 | .00 RMS _ 3.778 E RAMS 3773
F 1600~
1400~ E
F 1400
1200~ F
E 1200
1000~ E
F £ o 1000
150 150 a00f- E
F [ L 800
F 600 E
100~ 100~ F 600
400 400~
50 50— r F
200~ 200~
1 1 1 | 1 1 | 1 1 1 1 1 | 1 I 1 | 1 1 | 1 1 1 1 1 | 1 1 I 1 | 1 1 1 1 1 | 1 | F L 1 i 1 1 1 1 1 1 1 1 L 1
T1 131241 141241351 151251351461 1612613614618 31131241 141241351151351351461 1612613614618 31131241 141241351 151351351461 1613613614615 31131241 141241351 151251351 461 1612613614618
Sensor ID Sensor 1D Sensor ID Sensor ID
DQM ER SVD Integrated numbser of clusters per chip DOM ER SVD Integrated number of fired strips per chip
2 F Enties 3140 F Entries 17738
Z20f- Maan  47.54 [ 500 Maan  44.45

e el | = »=| Belle II: No more plots, higher granularity
: « Strip and cluster occupancy @ sensor

« Strip and cluster occupancy @ chip

APV Error OR @ FADC ??7? more plots

DQM ER SVD FADC 0 Counter of ApvErTorOR DQM ER SVD FADC 0 Counter of ApvErrorOR DQM ER SVD FADC 0 Counter of ApvErrorOR DQM ER SVD FADC 0 Counter of ApvErrorOR

- . mm— ] ———, Er—

- Enries 0| § 1 Envies 0| T 4 Entries - Enries 0

3 0| 8T Wen 0 § T Mean 0| 3 T Mean O

RMS 0 F RMS 0 b RAMS 0 t RMS 0
08 08— 08— 08~ 08
06 06— 06— 08— 06—
04 04 04 04 04
02 02 0z~ 0z~ 0z

P PR T U B TN B N T T T TN D T ) I P I PP BN I I P ) I T A D S U D BN T T T I T T T
0 2 4 [ [] 10 12 14 16 0 2 4 ] 8 10 12 14 T3 0 2 4 [] 8 10 12 14 18 0 2 4 [] 8 10 12 4 18 0 2 4 [] 8 10 12 14 16

Eroe 10 Enor D Enor D Enor 1D Enor D



PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Optional
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Belle 1I: 158 more plots
« Strip charge U @ sensor
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Optional
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Belle 1I: 158 more plots
« Strip charge V @ sensor
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Optional
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Belle 1I: 158 more plots

Cluster time U @ sensor



PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters

Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters

Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters

Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters

Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
SVD Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
VXD Obligatory
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
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PXD, SVD, VXD and Tracks DQM — proposal of screens for shifters
Arrangement and list of plots, sorted to 3 levels: Obligatory, Optional, Expert
Tracking (and alignment?) Obligatory
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Thank you for your attention.

Backups
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List of SVD variable for Express Reco DQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range . Value
Subdetector Name Name . ) Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
DQMER_S|DQMER_S £ B Drop of expected
VD_Strip | VD_Stri bl imilar t f Basi
SVD L rp L rp Counts 172 ot simiiarto Default bin content sume o . . a5|c. Done
HitmapCo |HitmapCo s 3 reference occupancy in | information
untsUFlag| untsU wE A every sensor
DQMER_S|DQMER_S = == Drop of expected
VD_Strip | VD_Stri o similar to sume of Basic
SVD LT P LT P Counts 172 [ Default bin content . . . Done
HitmapCo |HitmapCo o NWMWN reference occupancy in | information
untsVFlag| untsV - *IWVWWMNW every sensor
e e e e gy
D MER S iw DOM ER SVD U Cluster Hitmaps Counts
V% Clugt DQMER_S " Drop of sume of
- VD_Clust - similar to . reconstructed Basic
SVD erHitmap - Counts 172 = Default bin content . . . Done
erHitmap - reference clusters in every | information
CountsUF -
CountsU u sensor
lag e
D MER S :“‘ DOM ER SVD V Cluster Hllmanscuu'l&s
Q — |DQMER_S E Drop of sume of
VD_Clust VD_Clust - similar to reconstructed Basic
SVD erHitmap - Counts 172 - Default bin content . . . Done
CountsVE| erHitmap . UMW reference clusters in every | information
a8 CountsV o VAT sensor
DQMER_S|DQMER_S . N first N bins cumulative for [ Number of strips .
. Countsin 1 . . Basic
SVD VD_Fired | VD_3_1_ . 172 - filed, than Default | every sensor per event in . . Done
- every bin o . information
UFlag | 1_FiredU il drop down histogram every sensor
-L}-I“‘.‘n LR R ]
g‘m DOM ER SVD Sensor 3_1_1 Fred si
DQMER_S|DQMER_S ) i first N bins cumulative for | Number of strips )
. Countsin ™ . . Basic
SVD VD_Fired | VD_3_1_ . 172 = filed, than Default | every sensor per event in . . Done
- every bin o . information
VFlag | 1_FiredV o drop down histogram every sensor
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List of SVD variable for Express Reco DOQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range Value
Subdetector| # Name Name . g' Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
s Number of
DQMER_S - EE | , ,
DQMER_S . = first N bins cumulative for| reconstructed .
VD_3_1 | Countsin - . Basic
SVD 7 | VD_Clust . 172 .3 filed, than Default | every sensor clusters per . . Done
1 Cluster| every bin et . . information
ersUFlag sU e drop down histogram event in every
A — sensor
- e Number of
DQMER_S = o . umbero
DQMER_S . = first N bins cumulative for| reconstructed .
VD_3_1_| Countsin o= . Basic
SVD 8 | VD_Clust . 172 = filed, than Default | every sensor clusters per . . Done
1_Cluster| every bin = . . information
ersVFlag oV “t drop down histogram event in every
sensor
DQMER_S|DQMER_S
Q -5/ — | Landau fit, £ Ut‘ . Indication of lost .
VD _Clust | VD_3_1_ similar to . . Basic
SVD 9 MPV 172 - Default | MPVinrange | of charge, gain | . . Done
erCharge | 1_Cluster osition - reference roblemn information
UFlag | ChargeU P 1 . P
DQMER_S|DQMER_S . hE L
- — | Landau fit, n— Indicat f lost
VD_Clust | vD_3 1| oncau™ 1] similar to _ ndication oT1ost) — posic
SVD 10 MPV 172 Default | MPVinrange | of charge, gain | . . Done
erCharge | 1_Cluster " ot reference information
position - problem
VFlag ChargeV
-
DQMER_S|DQMER_S -
VS Stri_S VQD 3 1‘ Landau fit, similar to Indication of lost Basic
SVvD 1 |~ P - MPV 172 Default | MPV in range | of charge, gain | . . Done
ignalUFla | 1_StripSig . - reference information
position - problem
g nalu
DQMER_S o
DQMER_S Q — | Landau fit, n . Indication of lost .
~|vD_3_1_ similar to . . Basic
SVvD 12 |VD_StripS T MPV 172 = Default | MPVinrange | of charge, gain | . . Done
. 1_StripSig N a reference information
ignalVFlag nalV position N problem 25




List of SVD variable for Express Reco DOQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range Value
Subdetector| # Name Name . g ) Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
DQMER_S|DQMER_S| Countsin . .
. . cumulative for |Indicate problem .
VD_Claste| VD_3_1_ | every bin similar to . Basic
SVvD 13 ; . 172 Default | every sensor in readout, . . Done
rSizeUFla | 1_Claster | or first 7 reference . . information
. ) histogram charge sharing
g SizeU bins?
DQMER_S| Countsin
DQMER_S V% 3 1— overy bin similar to cumulative for |Indicate problem Basic
SVD 14 |VD_Claste - _y 172 Default | every sensor in readout, . . Done
rSizeVEla 1_Claster| orfirst7 reference histoaram charee sharin information
z
& SizeV bins? & g &
DQMER_S|DQMER_S wt i . _
. k. . cumulative for |Indicate problem .
VD_Claste| VD_3_1_| Countsin similar to . Basic
SVvD 15 ; . 172 Default | everysensor | hardware orits | . . Done
rTimeUFl | 1_Claster | every bin reference . . information
_. B histogram setting
ag TimeU
DQMER_S|DQMER_S wof. . .
- - . 3 . cumulative for |Indicate problem .
VD_Claste| VD_3_1_| Countsin - similar to . Basic
SVD 16 ] . 172 “F Default | everysensor | hardware orits | . . Done
rTimeVFla| 1_Claster | every bin reference . . information
) =F histogram setting
g TimeV T d .
DQMER_S|DQMER_S cumulative for Indicate general
VD_Effici | VD_3_1_ . similar to problem on SVD Basic
SVD 17 . 172 missing Default | every sensor . . . ASAP
encyUVFI | 1_Efficien reference . readout, tracking | information
histogram .
ag cyUv or track fitter
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List of VXD variable for Express Reco DQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range Value
Subdetector Name Name . & . Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
DQMER
Q — | DQMER_ . 36 . cumulative for |Indicate problem .
VXD_Corr | Countsin L similar to Basic Done, need
VXD : VXD_Hit . combinatio Default | everysensor |onsome sensors | . .
elations2 every bin reference . information check
map_L1 ns, 1 degree histogram lost
DFlag
DQMER_ | DQMER_ . Indicate problem
. 36 i - cumulative for ) .
VXD_Corr |VXD_Corr| Countsin o similar to on correlation, Basic Done, need
VXD : : .| combinatio Default | everysensor | . . . .
elationsP | elations_ | every bin reference . timing or some | information check
. . ns, 1 degree histogram
hiFlag [Phi_L1_L2 sensors lost
DQMER -
DQMER_ Q - . Indicate problem
VXD_Corr . 36 . cumulative for . .
VXD_Corr : Counts in Lk similar to on correlation, Basic Done, need
VXD : elations_ .| combinatio | Default | everysensor | . . . .
elationsT every bin reference . timing or some | information check
Theta_L1 ns, 1 degree histogram
hetaFlag 17 sensors lost
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List of Track variable for Express Reco DQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range . Value
Subdetector Name Name . ) Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
DQMER_ Indicate general
Trak_PXD Counts in similar to for every angle| problem on PXD Basic
Tracking L . 5 degree missing Default yangie) p . . ASAP
FitPointsF every bin reference step ROI or track information
lag finder/fitter
DQMER_ Indicate general
Trak_SVD Countsin similar to for every angle| problem on SVD Basic
Tracking LT . 5 degree missing Default yangie) p . . ASAP
FitPointsF every bin reference step or track information
lag finder/fitter
DQMER_ Indicate general
. Trak_VXD Counts in . similar to for every angle | problem on VXD Basic
Tracking o . 5 degree missing Default . . ASAP
FitPointsF every bin reference step or track information
lag finder/fitter
DQMER_ Indicate general
Trak_CDC Countsin similar to for every angle| problem on CDC Basic
Tracking . . 5 degree missing Default yangie) p . . ASAP
FitPointsF every bin reference step or track information
lag finder/fitter
Indicate general
DQMER . . problem on track .
- Counts in similar to for every Pt Basic
Tracking Trak_PtFl " I 5 degree missing m! Default very finder/fitter . ! . ASAP
every bin reference step information
ag related to

different Pt reco
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List of PXD variable for Express Reco DOQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

2 - error, 1 - warning, 0 - OK, -1 too low statistics in reference (<100 samples), -2 missing or masked reference histogram

Value criteria: agree with reference in 6 sigma (warning), 10 sigma (error)

Source
Monitored Range Value
Subdetector| # Name Name . g K Example Expectation . Flags Why Comment Status
variable |Granulation criteria
Example
DQMER_ | DQMER_ Tl Drop of expected
PXD_Pixel | PXD_Pixel = imilar t f Basi
PXD 1 e xe e xe Counts 40 -’ JH similar to Default bin content sume o . . a5|c. Done
HitmapCo |HitmapCo MU HHHM reference occupancy in | information
untsFlag unts B I . kvt every sensor
DQMER L
P)gj Clu_s DQMER_ n Drop of sume of
- PXD_Clus =g similar to reconstructed Basic
PXD 2 | terHitma - Counts 40 = Default bin content ) . . Done
terHitma - reference clusters in every | information
pCountsFl e
pCounts sensor
ag
Counts in §: ) ) ) )
DQMER_ | DQMER_ every bin o first N bins cumulative for |Number of pixels Basic
PXD 3 | PXD_Fire [PXD_1_1_ ) Y 40 - filed, than | Default | every sensor pereventin | . Done
) or first 3-4 o . information
dFlag 1_Fired bins? o drop down histogram every sensor
DQMER_ | Counts in 0 Number of
DQMER _ PXD 1 1— every bin = first N bins cumulative for | reconstructed Basic
PXD 4 | PXD_Clus - ) Y 40 = filed, than Default | every sensor clusters per R . Done
1_Cluster | or first 3-4 = K . information
tersFlag s bins? N drop down histogram event in every
) ety sensor
flat If drop -
DQMER_ et . _erop
DQMER _ . . . distribution, cumulative for| indication of .
PXD_1_1_| Countsin Not available in . Advance Done, wait
PXD 5 |PXD_Start . 40 ) ) not Default | every sensor problem in . A
1_StartRo| every bin simulations K information for data
RowFlag w prefered histogram readout
StartRows sequence of PXD
DQMER Tt average seed, if
DQMER_ — distribution, _ ge seed,
PXD_1_1_ ) ) ) cumulative for | drop - indication .
PXD_Char Counts in Not available in not . Advance Done, wait
PXD 6 1_Averag X 40 . . Default every sensor of problemin | R
gStartRo every bin simulations dependent K information for data
eSeedByS histogram readout
wFlag from
tartRow sequence of PXD
CtratRows
DQMER_
PXD_Start Not available in S ort Done, not
PXD 7 - 40 tavaliable | Default _ 2uppor
RowCoun simulations information show
tFlag
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DOM ER PXD Sensor 1_1_1 Cluster Sire V.
For

List of PXD variable for Express Reco DQM

DQM for Express Reco, 40 kEvents samples, compare with reference, create sumaries, flags

Source
Monitored Range Value
Subdetector| # Name Name . g ) Example Expectation o Flags Why Comment Status
variable |Granulation criteria
Example
DQMER_ | DQMER o
- — | Landau fit, ] e Indication of lost .
PXD_Clus [PXD_1_1_ similar to . . Basic "
PXD 8 MPV 40 = Default | MPV in range | of charge, gain | . . Need fitting
terCharge| 1_Cluster N reference information
position ] problem
Flag Charge H oo
DQMER a7
DQMER_ PXQD 1 1— Landau fit, W similar to Indication of lost Basic
PXD 9 |PXD_Pixel -~ MPV 40 =] Default | MPV in range | of charge, gain | . . Need fitting
. 1_PixelSig . ] reference information
SignalFlag nal position T problem
DQMER_ | DQMER_ | Countsin i . Indicate problem
. I cumulative for . . .
PXD_Clast|PXD_1_1 | every bin - similar to in switcher Basic
PXD 10 ; ] 40 - Default | every sensor . . Done
erSizeUFI | 1_Claster | or first 3-4 b reference . sequency, charge | information
. ) histogram ;
ag SizeU bins? “t sharing
DQMER_ | DAMER_| Counts in cumulative for |Indicate problem
PXD_Clast|PXD_1_1_| every bin similar to . P Basic
PXD 11 ] ] 40 Default | everysensor | in DCD, charge |. . Done
erSizeVFla| 1_Claster | or first 3-4 reference . . information
] ) histogram sharing
g SizeV bins?
DQMER_ | DOQMER_ | Countsin . Maybe
. . cumulative for . .
PXD 12 PXD_Clast|PXD_1_1_| every bin 40 similar to Default | every sensor redundant with Basic Done
erSizeUVF| 1_Claster | or first 3-4 reference . y U/V separete | information
. . histogram .
lag SizeUV bins? monitors
DQMER_ . Indicate general
DQMER_ . cumulative for | problem on PXD .
~.IPXD_1 1 . similar to Basic
PXD 13 |PXD_Effici o 40 missing Default | every sensor readout, . . ASAP
1_Efficien reference . ] information
encyFlag | — c histogram tracking, ROl or
¥ track fitter 30




Subdetector DOM is not for beam or trigger monitoring,DOM expect stable standard beam and

comparable conditions.

Different ways for DQM:
1. PXD specific software and hardware pre-basf2 DQM, check DQ of data transfer
2. SVD specific software and hardware pre-basf2 DQM , check DQ of data transfer

3. basf2 DQM:

ROI DQM (Giulia) < this talk
Tracking, misalignment,... VXD+CDC+... DQM < Do we need it on-line?

1. Calibrations, constants, pedestals, CMIN < Do we need it on-line? How to move to basrT].B
2. Raw-data DQM for PXD, SVD (Bjorn, Peter Kv.)
DQIi\r/l] 3. Pixel/Strip/Cluster level DQM, compare with reference, stability in time < this talk
basf? | 4. Correlation VXD DQM , compare with reference, stability in time < this talk
5.
6.

GUI: Bjorn in basf2, Itoh-san in ExpressReco

Few directions:

1. ExpressReco - restricted space of size and CPU, on-line for shifters!

2. Detail DQM — separate PXD/SVD, servers, analysis and enough space

3. Special DQM — storing to files only, merging for higher statistics, pixel/strip level




Set of histogram plots per No. of triggers is generate and stored to disk.
Comparing with reference plots create green/orange/red/gray flag plots.
Flag plots are monitored units base on request from subdetectors.

No single strip or pixel is monitored.

Flags are propagate to automatic shifter emergency system.

Flags are preview on summary and summary of summaries plots.

N o 0ok~ 0 DR

Split to on-line monitors (flags) and expert monitors for experts.

PXD DQM discussion (Bjorn):

https://confluence.desy.de/pages/viewpage.action?spaceKey=Bl&title=PXD+DQM+Histogram+Discussion
1. What are sensitive observables in the histograms?

2. Fit? Mean? RMS?

3. How many events are needed to make histogram meaningful

4. What is the best place to fill the histogram (BonnDAQ, PXD-DQM, ERECO/ExpReco, Offline)

5

B

What problem can be detected

ranch in basf2: feature/DQM_VXD_ Correlations

32


https://confluence.desy.de/pages/viewpage.action?spaceKey=BI&title=PXD+DQM+Histogram+Discussion

How it works:

Load reference histograms from database.

Create expert histogram file, derivate flag files and send it to storage.
Split histograms to smaller parts for quicker actualization (optional).
Remove and delete expert histograms (seems no need).

Show flag histograms on shifter GUI.

If needed send flag to emergency system.

Actualization: every 1-5 (15?) minutes.

© N O g ~ W DdPE

Backups: every 15 (60?) minutes save all DQM files to storage for further analysis.



Monitored unit: [switcher/DCD]/sensor/ladder/layer

Monitored variables:

1.
2.
3.
4.
5.

Occupancy, dead/noised

Signal pixel/strip,seed/cluster

Cluster size u/v/uv, SVD: cluster time distribution
Angle correlations of VXD

PXD ROI: residual intercept - cluster position, occupancy, tracks: p-value, occupancy

Data handling rules: Keep it as small as possible!

EXxpressReco: 40x PXD + 172x SVD + 6x VXD (VXD = layer granulation)

PXD: 6x 1D-histograms (Occ Pix+Clasters, Charge, CSize u+v+uv) + 4x40 = 166

SVD: 10x 1D-histograms (Occ Pix+Clasters:u+v, Charge u+v, CSize u+v, Time u+v) + 6x172 =1042

VXD: 10x 2D-histogram (correlations in angular) = 10 | We have ~10 Mbytes/subdetector
PXD ROI, tracking: <10x 1D-histogram = <10 PXD+SVD = ~20 Mbytes limit!

Basic minimal set of histograms: 1.4 M/20 kSamples, 2.2 M/200 kSamples
Extended to [switcher/DCD] granularity: 3.8 M/20 kSamples, 4.8 M/200 kSamples
Add new PXD monitored value: +30K (+600K for higher granularity)

Add new SVD monitored value: +110K




Basic calculations

ExpressReco:

Seems we occupy ¥ of limit so there is space to
save also reference histograms for later
crosschecks (doubled size).

There is some small space for next flag-of-flags
histograms, higher granulations, more values for
monitoring, or better viewable 2D histograms.

Higher granulations: problem with fulfilling with
reasonable statistics!

We have ~10 Mbytes/subdetector
PXD+SVD = ~20 Mbytes limit!

Basic minimal set of histograms: 1.4 M/20 kSamples, 2.2 M/200 kSamples
Extended to [switcher/DCD] granularity: 3.8 M/20 kSamples, 4.8 M/200 kSamples
Add new PXD monitored value: +30K (+600K for higher granularity)

Add new SVD monitored value: +110K




Flag monitors — example for PXD hitmaps

=TS E:/VBIShare/2017 hvysledku2017/PXKI

ranen e EVery unit, 960 units per PXD
-Jj cusemimapconst ~2((0-500 samples per unit: 100 kEvents, 10 minutes?

~Jj PixelHitmapCountsRef. 1

R omemmescansmern - ~200-500 samples per sensor: 4 KEvents, 1 minute?

- Jj PicelHitmapCountsDiff. 1

- cusemmanconsors REA 1AtE: 100/S€C ~= 6 KEV/MIN
Wmemesreet - ocyupancy of units differ in 2 orders...

~Jfj ClusterHitmapFlags: 1

] NoOfEvents;1 (1 event create ~ 2 cluster samples, 4-5 pixels)
PXD Pixel Hitmaps Counts
4
DCD 3, |z
. 1000
6 X Switcher |2
8
DCD 2, |1 -
6 x Switcher |14
2 600
DCD 1, |
6 x Switcher | s "
6
DCD 0, 4 .
6 X Switcher | 2
0

0 5 10 15 20 25 30 35

All sensors

Without noise, particle gun 36



Flag monitors
Counts

PXD Cluster Hitmaps Counts a

My Pixel hitmap

22 Difference in 3-sigma

N

16 ]

14;— =

ol

8l |

e -

o " =

00; 1‘0 1|5 2|0 ‘ 2|5 3‘0 I 3|5 I 40

From hitmap is derivate flag monitor
showing unexpected differences.

PXD Pixel Hitmaps Counts Difference
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Observable variables for PXD and SVD (VXD) on basf2.
Missing, , For discussion, Related to SVD only

shifter — mean shifter need check shape of histogram.

expert — mean is on call for shifter in case of non-green flag is coming, he
check set of detail histograms for sensor, for pixel/strip exert evaluate list of
noisy/dead channels for masking.

flag — mean there is automatic comparison of shape of histogram and check
sum of hits, ch2 p-value, mean, MPV or RMS (depend of shape of plot) and
propagate to cumulative flags for shifter.

per sensor/pixel/strip — need higher statistics, can create also set of
histograms but just creation of flag should be enough.




Status summary and plans.

Observable variables for PXD and SVD (VXD) on basf2.
Missing, Done, For discussion, Related to SVD only

Pixel level:
input: pixel/strip: position, signal, timebin(SVD)
monitor:
1—triggerraternumberoftriggerspertimeunitbnreoutpsit
2. occupancy (humber of hits per xxx triggers) = PXD_%_Fired (per sensor)
a. per layer — shifter, hitmap, propagate histograms 2x 1D, 1x 2D, flag
b. per sensor — expert, propagate flag — PXD_%_PixelHitmap(,U,V)
c. per pixel/strip — expert, calibration, propagate flag for masking! ??? Do we need it
for shifter?
3. signal (number of signals per xxx triggers)
a. per layer — shifter, histogram, propagate histograms 1x 1D, flag
b. per sensor — expert, propagate flag — PXD_%_PixelCharge
c. per pixel/strip — expert, calibration, propagate flag For calibration! ??? Do we need it
for shifter?
4. timebin distribution (only SVD, timebins per xxx triggers)
a. per layer — shifter, histogram, propagate histograms 1x 2D, flag
b. per sensor — expert, propagate flag
c. per pixel/strip — expert, propagate flag




Status summary and plans.

Observable variables for PXD and SVD (VXD) on basf2.
Missing, Done, For discussion, Related to SVD only
Cluster level:

input: cluster: position, seed, signal, cluster size in u, v, u+v(PXD), shape (PXD),
time(SVD)
monitor:
1. occupancy (number of clusters per xxx triggers) — PXD_%_Clusters (per sensor)
a. per layer — shifter, hitmap, propagate histograms 2x 1D, 1x 2D, flag
b. per sensor — expert propagate flag PXD % HltmapCIst(,U V)

2. seed and signal (humber of signals per xxx triggers)
a. per layer — shifter, histogram, propagate histograms 1x 1D, flag ??? Do we need it? For
shifter?
b. per sensor — expert propagate flag PXD_% CIusterCharge/ Seed

3. time distribution (only SVD, time per xxx triggers)

a. per layer — shifter, histogram, propagate histograms 1x 1D, flag

b. per sensor — expert, propagate flag

c. per pixel/strip — expert, propagate flag Thank you for your attention.
4. correlations between layers

a. neighboar layers — shifter, hitmap, propagate histograms 2x 1D, 1x 2D, flag — done

b. non- neighboar layers — expert, hitmap, propagate histograms 2x 1D, 1x 2D, flag — done



