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The Belle Il Experiment: Physics motivation

* B-Factories legacy, complementarity to the LHCb

— The stage for the physics of Belle Il:

» Stress-testing the SM and sensitively probing new physics via, e.g.,
» Precision CKM measurements: CP violation, meson mixing, decay rates;
» Rare processes, e.g., flavour-changing neutral currents;
» SM-forbidden processes, e.g., lepton-flavour non-universality,
Lepton number/flavour violation;

« Direct searches for light new states; Dark sector. Better precision requires a
lot of data (of good quality)!

Precision of CKM unitarity triangle:
; Belle Il 50 ab! projection, all constraints
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The SuperKEKB Collider
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Belle Il Collaboration
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Belle Il Detector
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Data processing; data model

« A huge amount of data has to be managed, and made available to
the scientific community spread worldwide.

e Large computing power is needed to reconstruct physics events in
large detectors, with millions of readout channels.

Simplified data model

Reconstruction

Analysis User
Skimming Job
mDST + Common
Reconstruction
Digitisation
Detector Response

Particle Objects
Event Generation

MC Production
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Belle Il data model — in more detail
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RAW data processing/reprocessing

Raw Data Centers

H

KEK BNL

RAW data process 60% 40%
RAW data reprocess 0% 100%
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Running jobs by Site
52 Weeks from Week 52 of 2018 to Week 52 of 2019

RAW data processing jobs on GRID
2,500 jobs
BNL
:a L500
KEK

0 T T T T T
Jon 2015 Feb 2015Mar 2015 Apr 2013 May 2019 jun 2019 il 2019 Aug 2019 Sep 2019 Oct 2019 Now 2019 Dec 2014

Max: 2,624, Average: 128
831% W LCCKEKjp

W OS5 EML us 11.8%

Generated on 2015-10-27 00:30:34 LWTC

We artificially throttled RAW data (re)process jobs at KEK
to confirm if RAW data reprocess jobs can run at BNL
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Distributed Components

Human Production Manager Data Manager End User

Web Portal

Client Tools

Belle Il

Software Monitoring

Interfaces

o B Production Management B2Raw Data Distributed Data
Management Management

Rt Fnw INRAL Fabrication

ODlRAC VMDIRAC | wms pms| |Rms

THE INTER'NARE

Grid Services AMGA CVMFS I FTS | LFC

@ Cluster
Sites, Computing VOVELE DIRAC CE SE o

Elements, and Slave Local /O
Storage Elements Cloud I/F or SE Transfers
e, Remote /O
Cluster
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Main Distributed Components

BelleRawDIRAC
- DIRAC extension

- Performs first upload to grid storage and metadata setting

BelleDIRAC

- DIRAC extension
- Production System, DDM, client tools

gbasf2

- Command line tool to easily submit basf2 steering files to the grid
- Part of BelleDIRAC repository

Catalogues
- LFC (files)
- AMGA (metadata about datasets+files)

M. Bracko, Jennifer2 CompWS, CERN, 2019/12/12
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Belle |l Distributed Com )] OV: 1 -
and services in use

‘pepeeRRRERR OO O

services maintained by Belle |1

DIRAC servers for certificate/test/development purpose
. alsorunning at BNL (USA
AMGA @ KEK (Metadata) + 5 LFC@KEK (Replica) othersewg:at semil sltis
hardware maintained by KEK CRC hardware / services maintained by KEK CRC
services maintained by Belle Il

DB @ BNL KEK will have slave DB

hardware maintained by KEK CRC
services malntalned by Belle Il

VOMS @ KEK  (+ @DESY)

il ol

e e Belle Il Distributed Computing utilizes
many existing utilities / services / software
FTS3@KEK (+ @BNL) as Core Services
hardware / services maintained by KEK CRC
CarrM cvmfs [cvmfs/belle.cern.ch/{releases, externals} is used for software distribution
il stratumO @ KEK (under configuration)  stratum1 @ KEK, BNL, DESY
File system

DIRAC client installation via evmfs

| 10 Grafana + QDIRAC
ticketing system

on-LCG slte : JIRA @ DESY network monitoring

GGUS /4
to get downtime information

PerfSONAR. mesh s also used
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Distributed Com ge/performance

MC / Skim productions, RAW data process and User analyses are running on Distributed Computing
Computing sites in the world provide CPU and Storage for Belle Il

Normalized CPU usage by Site Total Space by usage Running jobs by User
52 Weeks from Week 52 of 2018 to Week 52 of 2019 (41 Weeks from Week 00 of 2019 to Week 41 of 2019) 17 Weeks from Week 24 of 2019 to Week 42 of 2019
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In 2019 only ~25% CPU usage of 2018,

and also not used continuously We expect much better
(Luminosity lower than expectations; SAU RS Mo el
SW improvements/new features take time)
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Summary/Conclusions

« Data taking with the full Belle Il detector started successfully

« Computing is utilized to make this process efficient
improvements/automation will free some human resources...

» Tools and gathered experiences are important and can be shared
within this project to achieve some synergy
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