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Computing Summary 
•  Status of Belle II Computing (FB) 
– MC Campaign 
– Belle II computing model 
– Resorce estimate 
– Computing and activities in Italy 

 
•  Networking ( S. Pardi) 

•  Collaborative tools (M. Maggiora) 
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MC Campaign 
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1st

2nd
3rd

17  countries/region
Australia, Austria, Canada,  China,
Czech  Republic, Germany, India,  Italy, Japan, 
Korea, Mexico,  Poland, Russia, Slovenia, Taiwan, 
Turkey,  USA 

4th

~25k concurrent  jobs  (one-day  average)

2012

However,  still  a  factor  of  x ~6  below
requirements  for  full  Belle II  luminosity

2013 2014 2015

5th

20112010

Belle II LHCb

Need  to  check  the  performance
under  the  condition  with  different  type  of  jobs
 (MC  prod / DST prod / User  Analysis  in  parallel )

Need  raw  data  format  from  all  the  detector
(DST  format)

Operation  at  larger  scale
8



2015 MC Campaign (1) 
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2015 MC Campaign (2) 
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Belle II Computing Model (1)	  
•  Outline of central production: 

–  Raw data permanently stored on tape 
–  Calibrated and processed to produce mDST 
–  MC events processed in the same way 
–  Detector and MC data skimmed to create subset of events (skims)  
–  Skim number and skim technology still unclear 
–  Data challenges to test the system before the data taking 

•  Tiered structure: 
–  Raw Data Centers (KEK, PNNL, GridKa, CNAF, KISTI, etc.): where 

the raw data are stored and processed. “Raw Data Centers” also 
serve as "Regional Data Centers" and "MC Production Sites". 

–  Regional Data Centers (DESY, INFN Tier2 Federation, etc.): large 
computing centers where a (partial) copy of the mDST data is 
stored. "Regional Data Centers" also serves as "MC Production 
Sites". 

–  MC Production Sites: where MC production/reconstruction and 
physics analysis is performed  
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Belle II Computing Model (2) 
•  Two copies of raw data 

–  First copy at KEK 
–  Second copy distributed: 30% PNNL, 20% each Italy 

and Germany, 10% each Canada, India and Korea 

•  3 copies of mDST for Data  
•  3 copy of mDST for MC 

•  Processing: 60% at KEK, 40% distributed  
•  Reprocessing: were second copy of raw data is. 

–  Until 2019 included, second copy and reprocessing only 
at PNNL 

•  MC Production & Analysis: everywhere according to 
PhD fraction 
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Analysis Data Model 
BaBar vs Belle II 
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BaBar	   Belle	  II	  

Input	  Analisi	   Micro-‐DST	   Mini-‐DST	  

Skimmed	  Events	   Micro-‐DST	  +	  User	  Data	   MiniDST	  +	  User	  Data	  =	  	  
Micro-‐DST	  

Output	  Analysis	   N-‐tuple	   N-‐tuple	  

Analysis	  Data	  (BelleII)	  =	  Skims	  +	  user	  n-‐tuples	  



Analysis Model 
•  Currently MC data are copied to KEK and accessed 

without using grid technologies 

•  Analysis model is still largely undefined: 
–  Skims will be index files or deep copy files ? 
–  Half a dozen skim a la Belle or 0(200) skims a la 

BaBar ? 

•  No much discussion so far 
–  Separate tracks for Physics, Software and Computing 

at the B2GM do not help 
–  Need a common forum to push forward this discussion 
–  People is starting to be aware of this issue 
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Resource Estimate 
•  Work in progress 

•  Main uncertainties: 
–  Luminosity profile 
–  Analysis Model 
–  Size of one event in different format 
–  CPU power to process (generate +  process) one event 

•  Current values are 4 times the values measured in 
release 5 of the software 
–  Will use the values measured in release 6 (licensed last 

week) times an agreed safety factor.  
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Stima Risorse	  
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Total	  amount	  of	  resources	  

Year	   2016	   2017	   2018	   2019	   2020	   2021	   2022	   2023	   2024	  

Tape for Raw Data (PB) 0.00	   0.96	   2.21	   13.76	   39.56	   81.57	   132.49	   183.42	   234.34	  
Tape for MC (before data taking) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for Data Challenges (PB) 0.80	   2.39	   1.59	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for Cosmic Run (PB) 0.22	   0.22	   0.44	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for unbiased (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Total tape (PB) 1.01	   3.57	   4.24	   13.76	   39.56	   81.57	   132.49	   183.42	   234.34	  

Disk for Data Processing Buffer (PB) 0.00	   0.03	   0.16	   0.35	   1.01	   2.08	   3.39	   4.70	   6.00	  
Disk for data DST (PB) 0.00	   0.01	   0.02	   0.14	   0.27	   0.48	   0.60	   0.73	   0.86	  
Disk for data mDST (PB) 0.00	   0.30	   0.69	   4.28	   10.55	   16.15	   28.54	   42.12	   55.70	  
Disk for MC mDST [PB] 0.00	   1.43	   3.29	   20.55	   34.13	   40.85	   55.72	   72.01	   88.31	  
Disk for analysis (PB) 0.00	   0.22	   0.50	   3.12	   7.59	   13.75	   21.22	   28.68	   36.15	  
Disk for MC before Data Taking (PB) 3.94	   7.39	   5.58	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for Data Challenges (PB) 0.00	   0.53	   0.85	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for Cosmic (PB) 0.06	   0.06	   0.13	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for unbiased (PB) 0.00	   0.00	   0.39	   0.16	   0.08	   0.08	   0.08	   0.08	   0.08	  
Total Disk (PB) 4.01	   9.97	   11.61	   28.59	   53.62	   73.39	   109.55	   148.32	   187.09	  

CPU for data processing (kHEPSpec) 0.00	   7.51	   19.59	   55.78	   124.57	   202.79	   245.82	   245.82	   245.82	  
CPU for data reprocessing (kHEPSpec) 0.00	   7.51	   49.64	   50.10	   43.18	   62.07	   62.07	   207.88	   207.88	  
CPU for MC production [kHEPSpec] 0.00	   95.10	   219.09	   546.53	   529.50	   473.31	   517.57	   748.25	   748.25	  
CPU for analysis (kHEPSpec) 0.00	   7.20	   18.21	   55.84	   108.11	   167.14	   238.69	   310.23	   381.78	  
CPU for MC before Data Taking (kHEPSpec) 206.35	   231.10	   151.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for Data Challenges (kHEPSpec) 6.00	   24.40	   98.52	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for Cosmic (kHEPSpec) 14.00	   14.00	   28.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for unbiased processing (kHEPSpec) 

Total CPU (kHEPSpec) 226.35	   386.82	   584.05	   708.25	   805.36	   905.31	   1064.15	   1512.19	   1583.74	  



Risorse in Italia 

2015/12/21	   F.	  Bianchi	   12	  

Resources	  in	  Italy	  

Year	   2016	   2017	   2018	   2019	   2020	   2021	   2022	   2023	   2024	  

PhD	  frac8on	  in	  Italy	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	  
Override	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	  
Frac8on	  of	  mDST,	  MC,	  Analysis	  in	  Italy	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	   0.12	  

Tape for Raw Data (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   4.20	   9.29	   14.39	   19.48	  
Tape for MC (before data taking) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for Data Challenges (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for Cosmic Run (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Tape for unbiased (PB) 
Total tape (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   4.20	   9.29	   14.39	   19.48	  

Disk for Data Processing Buffer (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.06	   0.14	   0.22	   0.30	  
Disk for data DST (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for data mDST (PB) 0.00	   0.03	   0.08	   0.50	   1.23	   1.88	   3.32	   4.90	   6.48	  
Disk for MC mDST [PB] 0.00	   0.17	   0.38	   2.39	   3.97	   4.75	   6.48	   8.37	   10.27	  
Disk for analysis (PB) 0.00	   0.03	   0.06	   0.36	   0.88	   1.60	   2.47	   3.34	   4.20	  
Disk for MC before Data Taking (PB) 0.46	   0.86	   0.65	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for Data Challenges (PB) 0.00	   0.00	   0.05	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for Cosmic (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Disk for unbiased (PB) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
Total Disk (PB) 0.46	   1.09	   1.22	   3.25	   6.08	   8.29	   12.41	   16.83	   21.25	  

CPU for data processing (kHEPSpec) 0.00	   0.00	   0.00	   0.00	   0.00	   16.22	   19.67	   19.67	   19.67	  
CPU for data reprocessing (kHEPSpec) 0.00	   0.00	   0.00	   0.00	   0.00	   12.41	   12.41	   41.58	   41.58	  
CPU for MC production [kHEPSpec] 0.00	   11.06	   25.48	   63.55	   61.57	   55.04	   60.18	   87.01	   87.01	  
CPU for analysis (kHEPSpec) 0.00	   0.84	   2.12	   6.49	   12.57	   19.43	   27.75	   36.07	   44.39	  

CPU for MC before Data Taking (kHEPSpec) 23.99	   26.87	   17.56	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for Data Challenges (kHEPSpec) 0.00	   0.00	   9.19	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for Cosmic (kHEPSpec) 0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	   0.00	  
CPU for unbiased processing (kHEPSpec) 
Total CPU (kHEPSpec) 23.99	   38.77	   54.34	   70.04	   74.14	   103.11	   120.02	   184.32	   192.64	  



Proposed Belle II Computing 
Infrastructure in Italy  

•  Our request: resources at CNAF and in a Tier2 Federation 
(Napoli - ReCaS, Pisa and Torino) 

•  Roles according to Belle II computing model: 
–  Raw Data Center: CNAF 
–  Regional Data Center: CNAF + Tier2 Federation 
–  MC Production Sites: CNAF + Tier2 Federation + opportunistic use 

of available resources 
 

•  At CNAF:  
–  40% of resources for MC production and analysis  
–  Starting in 2020: INFN share of raw data (including CPU to process 

them) 

•  In the Tier2 Federation:  
–  60% of resources for MC production and analysis shared between 

Napoli, Pisa and Torino 
–  Resources allocate to Belle II in different Tier2 sites should be 

comparable 

–  Add resources only in a site each year and rotate among sites. 
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What We Have Done So Far 
•  Web site: https://web2.infn.it/Belle-II/ 
–  Little material into it, mostly over one year old. 
–  Do we want it ? If yes more contents are needed 
–  Proposal: identify one person per system that has 

the responsibility of providing contents 

•  Belle VO active at CNAF, Cosenza, Frascati, 
Legnaro-Padova, Napoli, Pisa, Roma3, Torino. 

•  Contributing to the MC production and to 
network bandwidth test (S. Pardi, Napoli) 
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Outlook 
•  BelleII computing model is still evolving 

•  Additional manpower on computing tools 
is much needed 

•  Increase the Italian participation to 
software quality shifts and to MC 
production shift 
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