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Computing Model

● More than 10 PB of raw data per year 
 distributed computing model→

>10 PB of raw data per year
 → Distributed computing model

    Share per fraction of PhDs
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MC Campaigns

● Item

Computing system based on DIRAC
 → Many possibilities to contribute

Meeting with Takanori Hara tomorrow



Journèe Belle II @ LAL 2017-03-22Thomas Kuhr Page 4

Migration svn  git→

● Belle II decided last year to migrate collaborative services
from KEK to DESY

➢ We used that opportunity to switch from svn to git
➔ Adjustment of

procedures and
tools required
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Software Framework

➢ Dynamic loading of modules
➢ Data exchange via DataStore
➢ Relations
➢ Conditions data interface
➢ Root I/O
➢ Belle data input (b2bii)

➢ Parallel processing
on event level

➢ Steering via python  meta-frameworks→
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Conditions Database

➢ Conditions data stored in objects in root files (payloads)
 Provided via CVMFS or downloaded from server→

➢ Global tag: Assignments of intervals of validity (IoV) 
to payloads  Database→

➢ Distribution, redundancy
➢ Online integration
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Tracking

➔ Cluster information 
in track finding

➔ GenFit for track fitting,
ACTS as alternative?
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inputMdst(...)

# create "mu+:loose" ParticleList (and c.c.)
stdLooseMu()

# create Ks > pi+ pi list from V0
# keep only candidates with 0.4 < M(pipi) < 0.6 GeV
fillParticleList('K_S0:pipi', '0.4 < M < 0.6')

# reconstruct J/psi > mu+ mu decay
# keep only candidates with 3.0 < M(mumu) < 3.2 GeV
reconstructDecay('J/psi:mumu > mu+:loose mu:loose', '3.0 < M < 3.2')

# reconstruct B0 > J/psi Ks decay
# keep only candidates with 5.2 < M(J/PsiKs) < 5.4 GeV
reconstructDecay('B0:jspiks > J/psi:mumu K_S0:pipi', '5.2 < M < 5.4')

# perform B0 kinematic vertex fit using only the mu+ mu
# keep candidates only passing C.L. value of the fit > 0.0 (no cut)
vertexRave('B0:jspiks', 0.0, 'B0 > [J/psi > ^mu+ ^mu] K_S0')

# build the rest of the event associated to the B0
buildRestOfEvent('B0:jspiks')

# perform MC matching (MC truth asociation)
matchMCTruth('B0:jspiks')

# calculate the Tag Vertex and Delta t (in ps)
# breco: type of MC association.
TagV('B0:jspiks', 'breco')

# create and fill flat Ntuple with MCTruth, kinematic information and D0 FlightInfo
toolsDST = ['EventMetaData', '^B0']
toolsDST += ['MCTruth', '^B0 > [^J/psi > ^mu+ ^mu] [^K_S0 > ^pi+ ^pi]']
toolsDST += ['Vertex', '^B0 > [^J/psi > mu+ mu] [^K_S0 > pi+ pi]']
toolsDST += ['DeltaT', '^B0']
toolsDST += ['MCDeltaT', '^B0']

# write out the flat ntuples
ntupleFile('B2A410TagVertex.root')
ntupleTree('B0tree', 'B0:jspiks', toolsDST)

Modular Analysis

➢ Analysis on steering 
file level using
decay strings

✔ Particle reconstruction 
and selection

✔ MC matching
✔ Vertex fits
✔ Flavor tagging
✔ Continuum suppression
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Event Display

➢ Virtual reality: 
https://vimeo.com/
185549878

https://vimeo.com/
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Roadmap

➔ Many exciting opportunities to contribute now!
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Institutional Commitments
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Workshop @ Elba May 15-19 2017

➔ https://agenda.infn.it/conferenceDisplay.py?confId=1262

https://agenda.infn.it/conferenceDisplay.py?confId=1262
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Backup
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Software Development at Belle II

Aim:
➢ Reliable, sophisticated, and easy-to-use software for acquisition, 

simulation, reconstruction, and analysis of Belle II data

Challenge:
➢ Regional distribution, different (cultural) backgrounds

and skills of developers

✔ State-of-the-art tools

✔ Commonly accepted rules 
and guidelines

✔ Well defined procedures

✔ Efficient communication channels
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Software Group Structure

● Software package librarians
● Detector contacts
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Software Quality Control

Automated checks:
➢ code style
➢ gcc/clang/icc
➢ cppcheck,

clang static analyzer
➢ unit/execution tests
➢ Doxygen
➢ geometry overlaps
➢ valgrind memcheck
➢ execution time and

output size monitoring
➢ high level validation plots 

using simulated samples
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Software Quality Shifts

● Monitoring of quality indicators
● Interaction with developers and librarians
● Detailed instructions on confluence
● One week duty
● Reports in weekly developers meeting
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Simulation

➢ Detector geometry 
implemented in Geant4

➢ Parameters obtained
from xml file/database

➢ Energy deposits stored
as SimHits

➢ Digitization
in modules

➢ Background
mixing

➢ Back-
ground
overlay

➢ Fast simulation?
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Charged Particle Identification

➢ Neyman Pearson lemma
➢ Likelihood for each detector:

L(detector response|part. type)
➢ Combination: 

product of likelihoods
➢ Probability can be calculated

with analysis dependent priors
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Full Event Interpretation

● Huge number
of B meson
decay modes

➔ Hierarchical
reconstruction

➔ Multivariate
classifiers

➔ Tools for analysis specific
training of classifiers
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