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SUMMARY 



BELLE II is an international collaboration that 

aims at develop a large scientific program on 

the Physics of flavor through a new e+e- 

collider  named SuperKEKB, in development 

at the Japanese laboratory KEK (Tsukuba).  

 

SuperKEKB , is an upgrade of KEKB, it plans 

to improve of a factor 50 the quantity of data 

to respect the previous facility. 

 

THE BELLE II COLLABORATION  



BELLE II  



THE BELLE II COLLABORATION  



BELLE II COMPUTING MODEL  

The BELLE II Computing model has to accomplish, in a 

geographically distributed environment, the following main 

tasks: 

 

• RAW data processing 

• Monte Carlo Production 

• Physics analysis  

• Data Storage and Data Archiving 

 

On going activities 

• Resource Estimation 

• Define strategy for analysis and data distribution  

• Individuating technologies 

 



STORAGE & TAPE 
Storage estimation 

•    RAW Data  

•    mDST (data set produced from the raw data with saving the reconstructed results.) 

o mDST after data taking 

o mDST during data reprocessing  

o mDST-Monte Carlo related the data 

o mDST-Monte Carlo related data reprocessing 

 

 

The current parameters for data estimation are 

Event Size x RAW Data: 300Kb 

Event Size x mDST :         40Kb 

 

 
X10^9 Year1 Year2 Year3 Yera4 Year5 Year6 Year7 

Event/year 1.2 3.1 29.6 70.7 87.8 89.3 93.5 

Integrated 1.2 4.3 33.9 104.6 192.4 281.7 375.2 



CPU NEEDS 
The needs of CPU in term of kHepSPEC, based on the 

currently available Belle II software.  

The CPU ratio for the MC and RAW data processing is 

extrapolate from the Belle experience. 

 

• RAW Data processing:    45HepSPEC*s/ev 

• Monte Carlo processing: 89HepSPEC*s/ev 

 

In current hypothesis is estimated an high data reprocessing 

activity in the first three years of data taking, and then one 

reprocessing every 2 years in the second phase. 

 
Year1 Year2 Year3 Year4 Year5 Year6 Year7 

#repro 4 4 2 0.5 0.5 0.5 0.5 



BELLE II RESOURCE ESTIMATION 

2° COPY 



2° COPY 

BELLE II RESOURCE ESTIMATION 



BELLE II COMPUTING SITES  



SITE CLASSITICATION 
The BELLE II Computing Sites are classified as follow: 

• Raw Data Center: Who store the RAW Data and made 

data processing and/or data reprocessing. 

 

• Regional Data Center: Large data center that stores 

mDST and participates at the Monte Carlo production 

 

• MC Production site: Data Center that produces and stores 

Monte Carlo simulations, that included: 

o Grid Site 

o Cloud Site 

o Computing Cluster Site 
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BELLE II COMPUTING MODEL DATA MOVEMENT UP TO 3° YEAR OF DATA TAKING 



NEW RAW DATA MOVEMENT  

Schema of the 2nd raw data copy distribution 

starting from the 4° year of data acquisition. 



NETWORK REQUIREMENTS 

Starting from the data distribution schema is possible to 

estimate the network requirements up to the maximum 

luminosity. 

 

The Main Issue are:  

• Individuate all the data flows 

• Deal with high latency infrastructure:  

o 200ms EU/USA 

o 450ms EU/JAPAN 
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Year 

RAW DATA KEK OUT-BAND 

RAW data produced at KEK and then replicate in other sites 

Event size= 300k,Month=11, Tollerance:50% 

   

KEK TO PNNL 

KEK TO ALL THE  

RAW DATA CENTER 

 

Network peak 

From 200Mbit/s 

Up to 15,48 

Gbit/s 

FY1 FY2 FY3 FY4 FY5 FY6 FY7

Event Rate 1,20E+09 3,08E+09 2,96E+10 7,07E+10 8,78E+10 8,93E+10 9,35E+10

RAW Data (PB) 0,33 0,84 8,06 19,28 23,94 24,35 25,52

Network Req+toll (Gbit/s) 0,20 0,51 4,89 11,70 14,53 14,78 15,48

RAW DATA 



mDST from data taking (60% produced at KEK  and 40% in other RAW Data Centers): 

Event size= 40k,Months=11, Tollerance:50% 

mDST from data reprocessing: 

Event size=40k, Months=12, Tollerance:50% 

mDST to distribute in Time scale: 

    

mDST from raw data 
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OutBand InBand

For the KEK Datacenter  

Network peak  

OutBand 

From 20Mbit/s Up to 1.78Gbit/s 

InBand 

From 50Mbit/s Up to 2.21 Gbit/s 

 

FY1 FY2 FY3 FY4 FY5 FY6 FY7

Event Rate 8,00E+08 2,05E+09 1,97E+10 4,71E+10 5,85E+10 5,95E+10 6,24E+10

MDST - Data (PB) 0,03 0,07 0,72 1,71 2,13 2,16 2,27

MDST-SUM 0,03 0,10 0,82 2,53 4,66 6,83 9,09

# Reprocessing 4 4 2 0,5 0,5 0,5 0,5

MDST-Repro.(PB) 0,12 0,41 1,64 1,27 2,33 3,41 4,55

Gbit/s REPRO 0,05 0,17 0,65 0,51 0,93 1,36 1,81

Gbit/s mDST 0,01 0,03 0,31 0,75 0,93 0,94 0,99



Two flows of mDST from MC production 

• mDST-MC produced during data taking 

• mDST-MC produced during data reprocessing 

 

All the produced mDST-MC are distributed in that way: 

 

Each MC Production Site sent the produced mDST-MC data to 2 
other sites. (The topology is not defined at this stage) 

 

Is a many-to-may network connection 

MONTECARLO 



mDST-MC - data taking: 

Event size= 40k,Months=11, Tollerance:50% 

mDST-MC - data reprocessing: 

Event size=40k, Months=12, Tollerance:50% 

MONTECARLO 

FY1 FY2 FY3 FY4 FY5 FY6 FY7

Event Rate 1,60E+08 4,10E+08 3,94E+09 9,42E+09 1,17E+10 1,19E+10 1,25E+10

MDST - Data (PB) 0,01 0,01 0,14 0,34 0,43 0,43 0,45

# Reprocessing 4 4 2 0,5 0,5 0,5 0,5

MC-Stream 20 20 10 5 5 5 5

MC-MDST(PB) Per Year 0,12 0,30 1,43 1,71 2,13 2,16 2,27

MC-MDST-TOT(PB) 0,12 0,41 1,85 3,56 5,69 7,85 10,12

MC-MDST-Reprocessing 0,47 1,66 3,70 1,78 2,84 3,93 5,06

MC-Ch(PB) 5,00 2,00 0,00 0,00 0,00 0,00 0,00

MC-MDST 0,58 1,96 5,13 3,49 4,97 6,09 7,33

BW MC Gbit/S 0,05 0,13 0,62 0,75 0,93 0,94 0,99

BW Repro Gbit/s 0,19 0,66 1,47 0,71 1,14 1,57 2,02

BW MC-Ch Gbit/s 1,62 0,55 0 0 0 0 0

Total 0,19 0,66 1,47 0,71 1,14 1,57 2,02



Peak of ~  12 Gbit/S for PNNL 

Peak of ~ 14 Gbit/s for KEK 
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Total In-Band 

KEK

PNNL

Korea

Germany

Italy
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Australia

Canada
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China
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TOTAL NETWORK 

UP TO THE 4° YEAR 



CURRENT NETWORK 
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TEST LINK ANA-100 

In june 2014 BELLE II tested the link ANA-100 

Belle II sites: INFN Napoli, CNAF, KIT, and PNNL 

 



EEX (ESNet Extension to Europe) 

2x100G New York – London 

 

100G Washington – Geneva 

 

40G Boston - Amsterdam 

 

 

10G Mumbai – GEANT 

 

 

GEANT is studying an additional link from Japan to Europe  

FUTURE UPGRADE 



PRODUCTION SYSTEM 



PRODUCTION SYSTEM 



PRODUCTION SYSTEM 



MC Campaign About 6 billion MC samples within roughly 2 months 

(April and May) in this using the DIRAC framework. 

MC Campaign 
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BACKUP 



CPU time for MC production 



MC Campaign 



SITE STATUS DURING THE MC Campaign 3.0 
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SITE STATUS DURING THE MC Campaign 3.0 


