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Belle 11 Data Production

* Primary Goal:

- Smooth, timely production of data and MC samples for physics analysis and other studies

o Tasks:

- Calibration and alignment (https://confluence.desy.de/display/Bl/Data+Production+Calibration)

- RAW data (re)processing (https://confluence.desy.de/display/Bl/Phase+3+data)

-  MC production (https://confluence.desy.de/display/Bl/Data+Production+MC12)

- Analysis skimming (https://confluence.desy.de/display/Bl/Skimming+Homepage)



https://confluence.desy.de/display/BI/Data+Production+Calibration
https://confluence.desy.de/display/BI/Phase+3+data
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Data Confluence page

Data Production WebHome

Qs

Space Shortcuts & ~ / Belle Il ~ / Belle Il Internal ~ / Data Production WebHome ~
Create Space Shortcuts Page @ Data PrOd UCtiO N WebHO me # Edit 4 Create
Last modified by Andreas Gellrich on 2024/09/16 11:40
Recently Visited
Belle Il Internal Welcome to the Data production confluence page.
Belle Il Here you will find all the official information about the available Data and MC samples.
Belle Il
. Data Production Status=
v belle
> B2TiP

¢ Belle || Authorship
> Belle Il Collaborative Services and Tools
> Belle Il Group Pages . ) ) .
« Belle Il Internal MC main page Data main page Skim main page
> Archive WebHome
> Computing Steering Group
> Computing WebHome
v Data Production WebHome
> Collection summary ) ) . ) ) . )
> Data main page Luminosity main page Validation page Calibration page
> Data Production Analysis
Validation_Draft
> Data Production Calibration main page
¢ Data Production Operation WebPage
¢ Data Production service Task list
> Data production status DP repository= Special Processing page Operation
¢ Data Production Validation Page
> Data production WebHome - OLD
® HLT skim expert page - NEW DRAFT

> MC main page Service tasks

Help Data Production in limited and well defined task to earn you authorship in Belle II.

« Data Production service Task list

> Offline Luminosity Page

¢ Public Datasets Task Force

* Review of /dataprod disk at KEKCC
L > Skim main page

<[>

o Bellel

)
~
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/

Data Confluence page

Data Production WebHome

Contact details
* Guidelines on Belle Il Talks and fOI' DP leaderShip

Posters
® |ife WebHome

> Main WebHome

> Operations WebHome Who's who and contacts Data production liaisons

2@l e R BT (responsibilities of the data production liaisons can be found here)

> Physics Performance Webhome Coordinators: @Stefano Lacaprara @gdujany (deputy) - Former: @tamponi @jbennett
> Physics WebHome Skim manager: (@scavino' (@vberta: (@shdelamo LD HE b
> Publications WebHome Calibration manager: (@Renu Garg) , @tamponi (deputy) Semileptonic and Missing Energy Decays @Tommy Martinov  @charris
> Social WebHome
> Software Validation manager: (D G Radiative & Electroweak Penguin @iprudiev
e Sustainability Data processing manager: ' @pgironel '@watanuki (deputy), Time Dependent CP Violation @Noah Brenny
> Belle Il Membership Management MC processing manager:, @Giovanni Gaudino @Gaurav Sharma (deputy)
System MC signal: ({@hanx | @liwenzhe Hadronic B decays @Xiaodong Shi
P l2el Sl E e Operation manager: - @gdujany Quarkonium @liyang71  @zhulin

> Belle Il Public i

> Belle Il Registration and Account FAQ DP leadership responsibilities are listed here. (To be updated) Charm @Jaeyoung Kim :)hy81CS Worklng group
*Belle Il S t Contact : - . i - 1141
S o e e Meetings and Mailing list o R — liaisons (collect MC

* Bellell Masterclass exercises
Mailing list: dataprod@belle2.org7

o DESY Intranet Access Dark-sector and low multiplicity @Gaurav Sharma \ C)I'O ductlon reque StS,

® DESY Multi-Factor Authentication Meetings: meetings page.

* DESY Requirements for Account Minutes: https:/hackmd.io/0oKpJkveRhWdJ5uQ6y3__gZ Performance ©lekalyao Derform Valldatlon
Names and Passwords (2023) https//hackmd.io/vGeJNbMqSV6F01cY3bVZOow 2 Upgrade @benni tasks etc )

* Grid User Certificates and VO (2022) https:/hackmd.io/dbskL9vDQjeQ1PXuu-Zzog 7 ’
membership

® Group meeting slides

> How-to articles Shift Manuals

® |nitialization of loading the collector « Standard DP shift manual
firmware o DC Expert shift manual

> Meeting notes
* VO Membership

Technical pages of the DP sub-groups Other resources

Here you can find information relevant for DP members. Nothing needed by analysis should end up here Check this page for the description of the data formats (RAW, mDST, cDST, uDST) and their usage

<o

o Belle I ‘
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/

Data format

In general, Belle II output is stored in ROOT files containing various subsets of dataobjects, dbobjects, nTuples, etc

RAW: un-processed, un-calibrated output of the detector

hRAW: same as RAW, but only for events passing a given HLT filter or skim

Data Summary Table

DST All available dataobjects are included (not generally used as 1t contains everything)

calibration Data Summary Table

cDST:
- ¢DST contain RAW data and additional data-objects useful for calibration

min1 Data Summary Table

- Controlled version of a DST.

mDST: - only a subset of available processed data-objects are included

- Flagged skim approach!

- Use for most analysis (see below)
user Data Summary Table

- mDST objects plus analysis objects (e.g. particleLists)

uDST:
- produced from skims - reduce time needed to run analysis jobs

- Samples created only for FEI based analysis!!

14




Data Flow

hlt hadron

hlt mumu
hlt bhabha all

Nature

Register
hRAW to the
GRID

l

hRAW copied
Condiiton DB Calibration Loop to calibration
center (BNL)




Calibration Loop

The goal of the calibration 1s to provide Calibration results as
data usable f()r thSlCS anaIYSIS KEKCC Any center payloads for data processing
Full calibration loop divided into 5 steps: ©
. | ea)|  Deriveloca TN
* Local calibration: derived from local Local it N
runs or DQM (e.g TOP laser _ . : wmDST
calibration, SVD noise calibration) | CDC tracking cal. \(gi)/
© PXD masking f
fraction of e ARICH masking | ,Download/ Upload—
=k 1 —
u/mdst
" L SVD:oG , — : [prodrﬂc:on] .
Read;-—)r[ Alignment ]NF—J : TOP post-tracking : Read
( 3 \ : ECL )| L
——Read—>» [ cDST production ] <« > ! ARICH : [ Final validation ]—\
- " / L KLM J T
© r IP position j ’{[ Beam energy ]J
e ——Read < Raw data
\ J ] 579
@ « Read Delete—
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Loop

The goal of the calibration 1s to provide

Any center

data usable for physics analysis KEKCC
Full calibration loop divided into 5 steps: ©
» Local calibration: derived from local ocal [

runs or DQM (e.g TOP laser
calibration, SVD noise calibration)

* Raw data based calibration: must
run on raw collision data (e.g channel
masking, CDC tracking calibration) s

fraction of
calibration HLT
Kims (RAW)/

Calibration skims (hRAW)
Adaptive pre-scaling to 12fb-!

Calibration page

Derive local
calibrations

CDC tracking cal.

PXD masking

ARICH masking

SVD CoG

N~ L
[
j ‘ \ Read,~—»
.

[ Alignment J

(

\——Read—>

.

[ cDST production ]

-
Write

fraction of
calibration HLT

© ~~Read~—

skims (cDST)

Calibration results as

o
~—

u/mDST
(grid)
Upload v
Upload
,DownloadJ )
/, \ u/mdst
dE/dx production
N I o
TOP post-trackin
F’J ~ g -
J ECL
.
e’ > ARICH l Final validation ]—\
‘ KLM T
IP position ’[[ Beam energy ]]
Read j
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Loop

The goal of the calibration 1s to provide Calibration results as
data usable for physics analysis KEKCC Any cener payloads for data processing
Full calibration loop divided into 5 steps: ©
. . . —Read De'.’ive Ipcal /’\
* LLocal calibration: derived from local Local callbrations —
runs or DQM (e.g TOP laser _ , ‘ WmDST
SIRSP . o . (grid)
calibration, SVD noise calibration) | ODCtrackngcal. i . ./
» Raw data based calibration: must ©_Read | PXOmaskng ]| ~Uploaa” | TR o !
run on raw collision data (e.g channel _action of _ | ARICH masking P°W"'°a°’/ \j
masking, CDC tracking calibration) \Hims (RAW)) , , [ umdst ]
) . o dE/dx production <
o Alignment: requires raw collision , —
data and both local and the other raw moad O postiracking Read
data based calibrations — L T
\reag #[[ ST oroduction ]}4—) S| amcH [ Final validation ]—\
I KLM T
Write - -
© | IPposiion | ’[[ Beam energy ]]
e ——Read > Raw data
. J ] g
@ < nead Delete—
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Loop

The goal of the calibration 1s to provide
data usable for physics analysis

Full calibration loop divided into 5 steps:

* Local calibration: derived from local
runs or DQM (e.g TOP laser
calibration, SVD noise calibration)

* Raw data based calibration: must
run on raw collision data (e.g channel
masking, CDC tracking calibration)

o Alignment: requires raw collision
data and both local and the other raw
data based calibrations

e ¢DST production

Calibration page

runs

fraction of
calibration HLT

Read

;Read

KEKCC Any center
: Derive local
—Read . .
Local calibrations

CDC tracking cal.

PXD masking

ARICH masking

Upload

(—Upload)

Write

© ~~Read~—

fraction of
calibration HLT

,DownloadJ
dE/dx
TOP post-tracking

ECL

ARICH

>
KLM
IP position

Read

skims (cDST)

.

Calibration results as

(grid)

a
~—

u/mDST

N
?

u/mdst
productio

nl

[ Final validation ]—\

I

==

J

Delete—
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Loop

The goal of the calibration 1s to provide Calibration results as
data usable for physics analysis KEKCC Any center payloads for data processing
Full calibration loop divided into 5 steps: o
o . . —Read Defive Ipcal /’\
* LLocal calibration: derived from local Local callorations —
runs or DQM (e.g TOP laser v : . WimDST
calibration, SVD noise calibration) © | CopCtrackingcal. \‘9;’/
« Raw data based calibration: must reago] Lo | § ~udoas” | TP |
run on raw collision data (e.g channel raction of _ | ARICHmasking | | | Pownload .
masking, CDC tracking calibration) \Hims (RAW)) ( R uimdst
. ] o | dE/dx | production D
* Alignment: requires raw collision : —
data and both local and the other raw Rea (DT postre ) e
data based calibrations e 1 T
 ¢DST production \—Read o[ amon | Finalvasdaon |~
. | KLM I T
I’unn’e Write - < |
good tracks, run on centrally produced © | Pposion *[[ Beam energy ]}
cDST files (e.g CDC dE/dx) waonor | I ) JA e data
calibration HLT
@ < read Delete—
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Loop

The goal of the calibration 1s to provide

data usable for physics analysis

Full calibration loop divided into 5 steps:

LLocal calibration: derived from local
runs or DQM (e.g TOP laser
calibration, SVD noise calibration)

Raw data based calibration: must
run on raw collision data (e.g channel
masking, CDC tracking calibration)

Alignment: requires raw collision
data and both local and the other raw
data based calibrations

¢DST production

require
good tracks, run on centrally produced
cDST files (e.g CDC dE/dx)

Analysis based calibration: rely on
high quality data (e.g ECMS
calibration)

Calibration page

fraction of
calibration HLT

Read

LRead

KEKCC Any center
© Derive local
—Read - -
Local calibrations
runs
CDC tracking cal.
© PXD masking

ARICH masking

Upload
(—Upload)

,DownloadJ
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Calibration Example

Run gain 1s calculated as fit mean of dE/dx distribution from each run (bhabha tracks)
 Run gain changes because instabilities of CDC

» Gas composition (incl. water vapor)
» Temperature

» Pressure :
1.150 - Run Galn (e+e')
11251  « .
2 - : N *2" *
| W . Py * * * +
ﬂ 1.100 | > **.:** ** L e m: « o * A *** . -+ *
c ’&* - 1;* ” ﬂ% N *‘:%# - ** *** N - * ** * o« ol *
J‘B * * - oAk o : ol e * . . * x W o >
w 1.075 x| T ® s . o Sl Bk - * *“* . ‘* * x .
g * W *“* kAR 98 * * a* . x| * *’«l’w *"‘; M"{‘.
O *.* | ** ‘f*:: *.* > * % **‘_': M:
©1.050 - £ e S A
X *{r * X N
2 .
1.025 o
dE/dx resolution for bhabha’s ~ 7%
1.000 - — . ]
Variation versus run gain ~ 7%

A OO DO ANONOMNONTOONODNNISIDNDAOOFTOMNMTE NN IO
March28.2024 © © © © © © R ~ e M R ® P00 BONSNSD DA TMMMMMI T TS S
— ™ :
S e NNNNNNNNNNNNNNNNAQRAmmMmmmmmmmmmonmmmmmm o o April30,2024
run range
2601 33 days 3508
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Calibration Confluence page

Calibration page

Space Shortcuts

@& v / Belle Il ¥ / Belle Il Internal ~ / Data Production WebHome ¥ / Data Production Calibration main page ~

Craste Space Shoriouis Page @ Data Production Calibration main page ZEdt | +Create | :

Last modified by Stefano Lacaprara on 2024/09/16 14:46
Recently Visited

Data Production Calibration main Important info
page o Calibration who's who

o B2Notes, documentation, papers

o Meetings, mailing lists, minutes, useful links
Belle || e General overview

o The Belle Il calibration strategy

o Prompt calibration and reprocessing calibration

v Belle Il o CAF and Airflow
> B2TiP e FOR EXPERTS ONLY
* Belle Il Authorship * ,
e Data size
> Belle 1l Collaborative Services and  Implementation of the calibration loop
Tools e Automatic calibration service
> Belle Il Group Pages o Validation and sign-off

e Calibration FAQ
e Prompt calibration planning available here
> Archive WebHome = proc 13 re-calibration planning available here
> Computing Steering Group = Older news:
proc 11 instructions available here
= proc 12 instructions available here

v Belle |l Internal

> Computing WebHome
v Data Production WebHome
> Collection summary
> Data main page
> Data Production Analysis
Validation_Draft

a Production Calibration main §

{ Important info
* Proc16 logbook 5 Calibration who's who Hot topics - What we have to work on :

* Prompt Calibration bucket ‘ g Manager: (@Renu Garg
planning | Deputy: @tamponi
1. Automate the calibration validation (CQM)

* Prompt calibration bucket . : i
| : I 24 expert: @Ma".(o lakahashi 2. Enable calibrations on GRID >
| ___planning (pre-LS1) _________| SVD expert: (@gdujany R I _ A <>

o Belle I .

16 %


https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20Production%20Calibration%20main%20page/?srid=kxTnoVUY

Global Tag

global tag
payload #1 revl || rev 2 | rev] |
payload #2 rev 1 rev 2 (
payload #3 rev 1 / | rev 3 |
IOV runs
. 1 1oVs
oV Interval of Validity s of f lues:
An experiment and run interval for which a payload 1s valid. - CONSISIS O1 TOUL values.
first exp, first run, final exp, final run
An atom of condition data (e.g CDCDedxRunGain) e.g: 30, 24, 30, 140
Payload Identified by name and revision number
ROOT format Special case:
Global tae  Collection of payloads and their IoVs - final _exp>=0 && final run<0:
© Hasa unique name and a description vahd3 goroalé (1)‘unls in final_exp
c.g. , U, . -

- fmal exp <0 && final run<O:
valid forever

T P - : - . - . e.g: 30,0, -1, -1
Correct global tags are automatically selected during processing W —

17




Global Tag

Condition database: https://cdbweb.sdcc.bnl.gov

Home

GlobalTag: 3194 items found

GlobalTag

Payload

Questions? Write to T1 CDB team

Types of Payload

Global Tag Comparison

Click on items for more details

ID:

Name (can be partial):

Status:

o Type: Al o

Modified by:

items per page: 25

Submit

Name <=

mcrd_prompt_rel08

mcrd_procl6

user_gaudino_mcrd_procl6

temp_gdujany_beam_parameters_procl6_chunkl

neutrals_2024

user_cwessel_ROISimulationParameters_update

AIRFLOW_operation_staging_procl16_chunk2

user_takaham_pxd_exp1004_5deadlL2modules

user_lacaprar_test3_software_trigger_cut

user_lacaprar_test2_software_trigger_cut

user_lacaprar_test_software_trigger_cut

ID =

3308

3307

3306

3305

3304

3303

3302

3301

3300

3299

3298

Default?

=

Description =

Globaltag that contains the
simulation payloads for MC16rd to
superseed the ones in
data_prompt_rel08 and online

Globaltag that contains the
simulation payloads for MC16rd to
superseed the ones in data_procl6
and online

staging MCrd GT for procl6
production

Beam parameters for procl6 chunkl

GT with photon energy bias
correction variation and photon
efficiency corrections obtained with
preLS1-data and MC15rd

Special ROISimulationParameters for
expl2 runs 1188 and 1189, c.f.
gitlab issue 10473.

staging Gt for chunk?2

user GT for PXD with
PXDDeadPixelPar including 5 L2
modules which have been OFF since
the beginning of Run2 physics run

A test GT to upload only
software_trigger_cut from online

A test GT to upload only
software_trigger_cut from online

A test GT to upload only
software_trigger_cut from online

Globaltag for storing payloads

18

Status

TESTING

TESTING

TESTING

OPEN

TESTING

OPEN

OPEN

TESTING

OPEN

OPEN

TESTING

Type =

DEV

DEV

DEV

DEV

DEV

DEV

DEV

DEV

DEV

DEV

DEV

Modified =

05/03/2024 10:12 a.m.

05/03/2024 8:28 a.m.

05/03/2024 8:02 a.m.

04/29/2024 1:55 p.m.

04/26/2024 10:14 a.m.

04/25/2024 7:55 a.m.

04/24/2024 2:37 p.m.

04/21/2024 12:27 p.m.

04/19/2024 3:24 p.m.

04/19/2024 3:23 p.m.

04/19/2024 3:11 p.m.

Mod. by

gdujany

gdujany

gaudino

gdujany

eganiev

cwessel

tamponi

takaham

lacaprar

lacaprar

lacaprar

Total Payloads

1622

1622

1566

21

108

108

Dist

43

43

108
14

108

D
4 <[>
Belle I
o)
o% :

N



https://cdbweb.sdcc.bnl.gov

(Re)Processing scheme

For any given data, two types of calibration and processing happens:

Prompt processing:

Calibration (@ BNL

Minimum luminosity: 12 {b-!

Uses hRAW as mput

All calibrations included

Terminology: bucketXX

~one bucket every 2 weeks of data taking

Ideally already final calibration

Run time

Prompt datase

Reprocessed dataset

19

Official reprocessing:

- Recalibration (@ KEKCC

- To update older data with the latest
reconstruction software

- Uses ¢DST as imput

- Only calibration with expected improvement

- Terminology: procXX

- ~once/year until 2025, every other year starting

from 2025

‘; .
!‘ k.
1} i
i 0
0

i

‘ S =

Single bucket > 12 fb-!




(Re)Processing scheme

For any given data, calibration and processing happens twice:

Prompt processing: Official reprocessing:
- Calibration (@ BNL o
- Minimum luminosity: 12 b ] I:ecahjbratlon @ KEK(.:C )
-~ om0 VAL X e 4N a1l IAA.'eS

- UseshRiCyrrent data campaign:
- All calit
- Terminc¢|Prompt processing: mprovement
. ~one bul - Bucket37-40: experiment 30, , 33

] L » .
_ Ideally : Integrated luminosity: 103.63 fb ler year starting

Official processing: Done
- Procl6: experiments 7-810; 12, 14, 16-18, 20-22, 24-26
- Integrated luminosity: 442.8 {b-! |

I S—— S——————— e, e ———————  — A —
B N

Single bucket > 12 fb-!

Prompt datase

Reprocessed dataset

20



Data Flow

hlt hadron

Level 1 trigger High level trigger

hit mumu
hlt bhabha all

Nature

Register
hRAW to the
GR

= <— hRAW copied
- Skimming to calibration
center (BNL)

erte

Write

copy ¢DST to
delete hRAW recalibration
center (KEKCC)
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Analysis Skim

SKkims are meant to provide analysis-oriented MC and data in reduced sizes

* Produced as uDST = mDST information + analysis-level
information ® ratice

- Particle objects: which links particle hypotheses with ©  Additional Info
tracks, neutral clusters, and particle identification @  VDST Object
information @ BASF2 Relation

- Vertex fit results

- Information from full B and D reconstruction, Continuum
suppression and other complex algorithms

e That means more information in smaller files!

» This allows for preprocessing that reduces the CPU
requirements for the analysis

* Your grid jobs on skimmed samples will finish
much more quickly!

Use uDST for FEI based analysis!!

https://confluence.desy.de/display/BI/Skimming+Homepage 22



https://confluence.desy.de/display/BI/Skimming+Homepage

Flagged skim approach

Starting with proc16 and MC16 campaign a Flagged skim approach will be used For more details:

slides, slides-1

 Merged different skims into groups
* Add a flag to each event according to the skim, to 1dentify the skim within the group
* Produce mDST output

* Why?
e Reduce the amount of work

* Exploit the large overlap between the skims

* Make submissions faster and lighter

ma.inputMdstLiskt( =inFile, =path)
e How to use? ma.applyEventCuts(

'‘eventExtralnfo(passes mySkim)==1',

=path)

 Need to add the flag selection when you make the ntuples

Use flagged mDST for your analysis, 1f not FEI based!!

23


https://indico.belle2.org/event/11828/contributions/77946/attachments/28897/42678/2024Jun4_B2GM.pdf
https://indico.belle2.org/event/10839/contributions/72090/attachments/26678/39407/presentatio_skim_B2GM47.pdf

Understanding of SKimming

Two primary sources for information:

Documentation Source code on gitlab

- Good for general information and tutorials - Full information and always up to date

) e — | - B S o - ]
1. Decay Files v = : : -‘a | Belle Il / @ Software / basf2 [
’ 12. The Belle Il Event Display )
| 31 |
l 13. Event Generators v 21 Sk. ( ‘;
14 Tools for Validation of the . Ims Y — 5 Merge branch 'feature/reskimming_and_flaggedSkim' into 'main’ [e«* ® | sas1isnr |
‘ ) ‘ 1 Belle Il Software authored 1 day ago \
SoftwareTrigger
The skim package is a collection of high-level analysis scripts that reduce the data set to a ;
‘ 15. KLM ( \(K_{L}*0\) and Muon v P . g ‘ ‘ 9 ‘ y ‘ P . ' ‘ Project
I Detector) manageable size by applying a simple selection. The input to a skim are Belle Il File Format files of | I N % main v | basf2 / skim / | 4 History || Findfile | Edit v
| 16. Belle Il File Format processed data. The output are so-called (Advanced) user mDST files (udst) files. These files actually I |
. . . 5 Pinned v
17. MVA package contain more information but fewer events. ’ Name Last commit Last update ;
| I
18. PXD v \ Issues 693 |
19. Reconstruction Tip Merge requests 18 B |
| |
20. Simulation v Analysts are recommended to use skimmed udst files as input to their analysis. For an | Repository graph B3 doc Fixed errors 3 months ago i
‘ |
21. Skims A introductory lesson, take a look at Section 3.4.12. - . . . . |
| 88 Manage > £3 scripts/skim Merge branch 'feature/10438-update-skim-bptoetapkstp' into 'main’ 4 days ago ~\
21.1. Systematics skims
21.2. Physics skims ( ‘ Plan > Eotests add further exceptions in unit tests for flagged skims 1 week ago |
Tip ,
21.3. Standard skim lists
i . . . ) . ) i < et ’ B3 tools GT fix 2 days ago |
21.4. Information for skim experts If you would like to know which skims are available, please browse the Physics skims section @ Build
. . . . . ul >
22.SVD v of the documentation. If you would like to know which cuts are made by a particular skim, " l £ validation Merge branch 'main' of gitlab.desy.de:belle2/software/basf2 into feature/7700-bii-783... 1 month ago l
[ 23. Tracking v then consult the source code by clicking the [source] button on that skim in Physics skims, ‘ | O secure > \
o4 TRG or by navigating to skim/scripts/skim/WGs/<your working group name>/ in the basf2 \ & Deploy , (5 .librarians Fix Bianca username 5 months ago l
25. Tools for Physics Validation of the repository. @ Operate 5
Software ‘
26. Fitting training v ‘ [l Monitor >
Changed in version release-06-00-00: The skim package was reorganised between releases
27. Software development v . . . . J Analyze >
5 and 6. If you need your skim steering files to work with both release 5 and release 6, then please \ |
28. How to document your code v he followi £ block: [ l‘\
with Sphinx use the following type of try-except block:
~ 29. Software publications - | _ . ot Lo aoditions o _ ___ ___|

It 1s important for analysts to understand the skim they are using to make sure that it 1s aligned with their analysis goals.

<O

Belle Il o
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)
0(‘ o
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https://software.belle2.org/release-08-01-03/sphinx/index.html
https://gitlab.desy.de/belle2/software/basf2/-/tree/main/skim?ref_type=heads

Finding your Skim

Three ways to find your skims:
1. Dataset searcher on DIRAC (web version)

* Provide a list of LFNs to use with gbasf2 analysis
» https://dirac.cc.kek.jp:8443/DIRAC/

« DIRAC apps —Dataset searcher

2. Dataset searcher via command line (gbasf2
environment)

* source /cvmis/belle.kek.jp/grid/gbasf2/pro/bashrc

 g¢b2 ds search dataset --data type data --
campaign procl3 --exp low 17 —exp high 17 --
general skim hadron

https://gbasf2.belle2.org/

Dataset Searcher [Untitled 1] %

De Dataset Searcher

Metadata Searcher Tree Browser

Data Type: @® MC (O Data
Background @ BGx1 () BGx0O () Other
level:
Campaigns: MC15rd_a
Beam Energies: 48 Skim Types:
Data Levels: Releases:
Global Tags: Experiment Low:
Experiment High: Run Low:
Run High: MC Event Types:
General Skim Names: productionld:
X Clear @ Search \, Help
LPN
/belle/MC/release-06-01-08/DB00002498/MC15rd_a/prod00027580/s00/e0024/4S/r00790/uubar/mdst
/belle/MC/release-06-01-08/DB00002498/MC 15rd_a/prod00027580/s00/e0024/4S/r00791/uubar/mdst
/belle/MC/release-06-01-08/DB00002498/MC 15rd_a/prod00027580/s00/e0024/4S/r00792/uubar/mdst
E Download .txt file
Default X

25

® (base) renu@cw0l:validation$ gb2_ds_search dataset ——-data_type data ——campaign procl3 ——exp_low 17 ——exp_high
17 ——general_skim hadron

142 matching datasets found:

/belle/Data/release-06—-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00102/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00103/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00104/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00105/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00106/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00107/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00108/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00112/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00116/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00117/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00118/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00119/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00121/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00125/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00132/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00145/hadron/mdst
/belle/Data/release-06-00-12/DB00002392/procl3/prod00026983/e0017/4S/r00146/hadron/mdst
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https://dirac.cc.kek.jp:8443/DIRAC/
http://belle.kek.jp/grid/gbasf2/pro/bashrc
https://gbasf2.belle2.org/

Finding your Skim

https://gbasf2.belle2.org/collectionSearcher.html
Collection Summary, Data collection, MC collection

3. Collections

* The easiest way to process data or MC as an analyst!
* (Contains the full list of LPNs for a given dataset
* Ensures you use the correct files and don’t miss any

* Available for skims (currently only by request...)

Create Space Shortcuts Page D ata m al n p ag e & Edit + Create
o
Last modified by Pere Gironella on 2024/09/26 18:08
Recently Visited
« Conference collections
Collection summary « Available production for each data taking period and experiment
MC main page » Details about all the available datasets
Data main page o Reprocessings
Skim Information for Analysts = proc16 (exp 7-26)
Skim main page = proc13 (2019-2021 data - exp 7-18)
= proc12 (2019-2020 data - exp 7-14) SUPERSEDED BY PROC13_chunk1 and chunk2
= proc11 (2019 data - exp 7-10 ~8.8/fb + 0.9/fb off-res): details on Processing 2019a-b-c
Belle | o Prompt Processing
vBele Conference collections
> B2TiP

For offline luminosity please refer to Offline Luminosity Page
e Belle Il Authorship

> Belle Il Collaborative Services

and Tools Dataset Type Beam Collections Composition Offline Notes
> Belle Il Group Pages description energy / Luminosity (/pb)
v Belle Il Internal h“.
skims
> Archive WebHome
> Computing Steering Group Moriond All 4S8 /belle/collection/Data/Moriond2022_all_4S_v1 proci2 189895.70+£13.15
> Computing WebHome 2022 (exp7,8,10,12)+
v Data Production WebHome dataset prompt (exp
14,16,17,18)
> Collection summary
v Data main page 4S_offres /belle/collection/Data/Moriond2022_all_4Soffres_v1 proc12 (exp8, 12) 17990.6 + 3.6
> Data processing expert + prompt (exp 18)  (offres)
page
> Data Production Analysis Hadron 4S /belle/collection/Data/Moriond2022_hadron_4S_v1 proci2 189273.70£13.15
L Validation_Draft (exp7,‘8,l 10,12)+ J

<O
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https://gbasf2.belle2.org/collectionSearcher.html
https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Skim%20main%20page/Skim%20Information%20for%20Analysts/
https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Data%20main%20page/
https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/MC%20main%20page/

Skim Confluence page

e ... *®-°

Space Shortcuts

Create Space Shortcuts Page @

Recently Visited

Data Production WebHome

Belle Il Internal

Belle Il

Data Production Calibration main

page

Belle Il

v Belle I
> B2TiP
* Belle Il Authorship
> Belle Il Collaborative Services and
Tools
> Belle Il Group Pages
v Belle Il Internal
> Archive WebHome
> Computing Steering Group
> Computing WebHome
v Data Production WebHome
> Collection summary
> Data main page
> Data Production Analysis
Validation_Draft
> Data Production Calibration main
page
® Data Production Operation
WebPage

\ ® Data Production service Task list

Skim page

@A v / Belle Il ¥/ Belle Il Internal ¥ / Data Production WebHome ¥ / Skim main page ~

Skim main page

Last modified by scavino on 2024/07/02 15:50

o Welcome to the Skimming Confluence Page!
= First things first. What are skims?
= Types of skims and data types
= More information

e Navigation of Skim Confluence Pages

o Skim Information for Analysts
o Skim Production Status

o Skim Expert Page

o Skim Meetings

e Mailing list

e Skimming Personnel

e Liaisons

Welcome to the Skimming Confluence Page!

First things first. What are skims?

At Belle Il, we collect a lot of data. As an analyst, when you run over this data, it is not feasible to use the
entire dataset as input. It would simply take too long and use too many resources. For this reason, we
must reduce the size of the dataset by applying a set of high-level cuts, keeping only events that are
relevant to your analysis. You can then run your analysis on this "skimmed" dataset, significantly improving
run times and resource consumption. This keeps you happy, and our friends at Distributed Computing
happy. Win-win.

Types of skims and data types

General skims: all and hadron. These are high level skims, where "all" represents unskimmed data and
"hadron" represents hlt_hadron skimmed data. Hadron is ~10% of all data, so it is preferred to use this.
These are produced in mdst file format.

Analysis skims: As the name implies, these are analysis level skims, for which there are many (~80) and
they are divided by working group. These are run on either all or hadron events, and can be tailored to suit
particular analysis needs. These are produced in udst file format, meaning particle lists are created and
saved in the output. It is strongly recommended for analysts to use these skims, and if there isn't one
available that fits your needs, to contact your WG skim liaison and create a new one or modify an existing
one.

Maoare infaormatinn

& Edit <+ Create :

Mailing list
Join this mailing list by clicking the link and hitting subscribe. It is intended for skim experts, not analysts.

All skim information relevant to analysts will be propagated by liaisons to their own WG mailing lists and at
WG meetings, or to the physics mailing list if it is a large announcement.

dataprod-skim@belle2.org £
You can also join the Data Production mailing list below for more general DP communications.

dataprod @belle2.orgr?

Skimming Personnel

Role Member
Coordination ' @scavino
Development ' @vberta

Operation @shdelamo (beginning
mid 2024)
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/Skim%20main%20page/

MC production

Two types of MC production:

e Signal MC:
e Specific to your own analysis

e Dec files: specify your own dec file according to the dec file naming
rules

e Contact the Data production liaison in your working group to get
started!

e Generic MC:
e Produced automatically at every MC production campaigns

e They are just the typical processes which we expect to see at Belle
II, such as:

ete™ - Y(4S) —» BTB™ (charged), BYB? (mixed)

ete™ — uii,dd, cc, ss
ete” - yy,eTe , utu", 7t (taupair)

ete™ - £CXX (eernr, eepp, etc.), hhISR (zxISR, KKISR, etc.)

e (Generated based on central decay file: DECAY BELLE2.DEC

28

Data production liaisons

(responsibilities of the data production liaisons can be found here)

Group Liaison
Semileptonic and Missing Energy Decays @Tommy Martinov @charris
Radiative & Electroweak Penguin @iprudiev
Time Dependent CP Violation @Noah Brenny
Hadronic B decays @ Xiaodong Shi
Quarkonium @liyang71 @zhulin
Charm @Jaeyoung Kim
Tau @naveen10 @Keniji Inami
Dark-sector and low multiplicity @Gaurav Sharma
Performance @lekaiyao
Upgrade @benni



https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/DECAY_BELLE2.DEC

MC production campaign

Two types of MC production campaign:

Run-independent (RI)

- Easier to produce

- Use simulated background and static detector
conditions

- Produced 1n predetermined luminosity

- Less accurate detector performance and beam
backgrounds.

- Terminology: MC16ri_ X

29

Run-dependent (RD)

Difficult to produce

Use random trigger events from data and real
conditions

Produced 1n streams (1 stream = luminosity of
corresponding data)

More accurate detector performance and beam
backgrounds

Terminology: MC16rd X




MC Contluence page

MC page

Space Shortcuts @ v / Belle Il ¥ / Belle Il Internal v / Data Production WebHome ¥ / MC main page ~

Create Space Shortcuts Page @ MC m al n p age & Edit + Create :

Last modified by gdujany on 2024/09/16 13:55
Recently Visited

Data Production WebHome
Skim main page
Belle Il Internal

=elizll , o , Unless you have specific use-case, it is strongly suggested to use collections to run on MC run-dependent and MC run-independent
Data Production Calibration main
page Searching for samples on your own, could easily lead to mistakes and, eventually, wrong physics results.
Belle Il
e Important Info
v Belle 1l e MC Campaign layout
> B2TiP e MC campaigns status

o Run-dependent MC

* Belle Il Authorshi
oo Tl Atorshp For the collections of MC16rd look at https://gitlab.desy.de/belle2/data-production/data/-/wikis/MC16rd-Generic-Status-Production#mc16rd-chunk1-collections

> Belle Il Collaborative Services and o MCrd signal production
Tools o Run-independent MC
> Belle Il Group Pages o MCri generic production for 5S_scan data
o MCri Signal production
Belle Il Internal o MCri mis-aligned signal production

> Archive WebHome

> Computing Steering Group

> Computing WebHome Important |nf0

Low multiplicity samples in MC run-dependent are accessible with dedicated flags (EventCode added as EventExtralnfo). Please check here for the details.
o We found a number of irregular LPNs in MC13ri/MC14ri: Check this page for more info
e cDST production: the "full" cDST format will not be anymore available starting from release-06 thus we will not accept anymore any cDST production using the full format. The new cDST foresees a format

v Data Production WebHome

> Collection summary

> Data main page with digits + tracking. Then you can either request:
> Data Production Analysis o enriched mDSTs: use add_mdst_output + additional dataobjects (exploiting the additionalBranches parameter)
Validation_Draft o digits + tracking cDSTs: use add_cdst_output + additional parameter mc=True
_ o _  IMPORTANT:
geaaiioctictioniCalratoiman o In order to reduce the number of jobs, you can try to use gbasf2 -n 2 UNLESS specified (eg because the collection contains mDST produced with different GT)
page o ltis always a good idea to to a gbasf2 ... --dry test to see if the file size allows this. In some cases this test has already be done and the results is added to the note column
* Data Production Operation = NB if you think that we should do for all collections, | fully agree: but you can do that too, and update the page with the results! that would benefit all! Thanks

h WahPano
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https://xwiki.desy.de/xwiki/bin/view/BI/Belle%20II%20Internal/Data%20Production%20WebHome/MC%20main%20page/

More great resources

* https://www.belle2.org/

» chat: https://chat.belle2.org

o questions: https://questions.belle2.org

« sympa (email lists): https://lists.belle2.org/sympa/home

« Mailing list: dataprod@belle2.org, dataprod-skim(@belle2.org, software-calibration@belle?.org

e Basf2 documentation (Sphinx): https://software.belle2.org/

o ghbasf2: https://confluence.desy.de/display/Bl/Computing+GBas{2
- https://confluence.desy.de/display/Bl/Instructions+for+gbasf2+analysis

« Data production: https://confluence.desy.de/display/Bl/Datat+production+WebHome

« Gitlab: https://gitlab.desy.de/belle2/

 Experiment Numbering: https://confluence.desy.de/display/Bl/Experiment+numbering

* Conditions Database: https://cdbweb.sdcc.bnl.gov/ (globaltag information)

 DIRAC (for dataset searcher): https://dirac.cc.kek.jp:8443/DIRAC/
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https://chat.belle2.org
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