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The Belle II experiment

• e+e− collider, with
√
s = 10.58 GeV.

•The full physics run will start at the end of 2018.

•Target integrated luminosity: 50 ab−1.

•The ammount of data expected is 50 times larger
than the produced by previous B-factories (Belle and
BaBar).

The Belle II detector.

Overview of the required

resources

To translate the collisions inside the Belle II experiment
into physics results, the information obtained by each
component of the detector should be stored and pro-
cessed. Belle II is expected to produce tens of peta-bytes
of real and simulated data per year.
In order to achieve the physics goals of the experiment,
raw data must be processed without any delay to the
experiment data acquisition. At the same time, simu-
lated events for physics and detector performance stud-
ies must be produced. Based on these requirements, the
hardware resources required are estimated.
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Estimation of CPU and Disk required.

Computing model

The computing system plays a key
role for the success of the exper-
iment, managing the data of the
events to be easily access and an-
alyzed by the researchers.
In order to process these large-
scale data and provide the physics
results in a timely fashion, we
adopt existing distributed comput-
ing technologies such as ”GRID”and
”Cloud”, connecting the computing
resources of collaborating institutes
in the world via high speed net-
works. KEK will host the main cen-
ter that is responsible for raw data
processing / archiving.

Each Grid site allows users to produce ntuples from skimmed datasets and takes care of the MC production, comple-
mented by cloud computing facilities. Finally, users analyze ntuples on local resources.

reprocess

Data
DAQ  unit

DAQ  unit
DAQ  unit

Online  disk

Offline  storage

(Sequential  root)

(Sequential  root
       J  raw  data  in  root : merge)

first  process
mDST

Raw  data  center
outside  KEK

mDST

Belle II
Detector

Event  generation

Detector  simulation

Digitization

Reconstruction

mDST

BG  effect
(sim)

(data)

~100kB / event

~10kB / event
~10kB / event

MCprocessed @  
“raw  data  center”

produced  on  the  world-wide
distributed  computing

distributed  to  each  region

No  intermediate  stage
is  saved

“coordinated”  group  skimming

group  official  skim : mDST,  mDST,  index
mDST : reconstruction  level  info.,  
mDST : mDST + particle  level  info,  
index : collection  of  pointers  to  events

User  distributed  analysis
index User  job

mDST

Ntuple
First  2-3  years (”baseline”)

less  disk  requirement
User  job

m(m)DST

Ntuple
more disk  requirements

~1
 s

ec
/e

ve
nt

@
 K

EK
CC

~2
 s

ec
/e

ve
nt

@
 K

EK
CC

access  locally  or  streaming  with  xrootd/http

investigate  another  possibility

more  chaotic  network  accessless  network  requirement

~300kB / event

Performance and reliability of
WebDav protocol is being evaluated

https://indico.cern.ch/event/
     505613/contributions/2230950/

Data Federation is being
 tested, too

https://indico.cern.ch/event/
     505613/contributions/2230951/
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Diagram of the data flow in the Belle II computing model.

MC Campaigns

The MC campaigns take advantage of a grid created by 47 high-performance sites around the world. An average of
20,000 running processes continue for a few months to provide valuable samples of simulated events.
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High-performance computing sites and high-speed connections make up the Belle II grid system. To the date, eight MC campaigns have been processed on the grid.
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