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The Belle II Experiment
1180 members, 131 institutions, 27 countries
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Belle II Status and Plan
Around 2.8PB of RAW Data collected since 2019

A full copy of RAW Data is stored at KEK Tier0. Since April 2021 the secondary copy is distributed 
over the following RAW Data Centers. Nominal share:

○ BNL 30% 
○ CNAF 20%
○ DESY 10%
○ KIT 10%
○ IN2P3CC 15%
○ UVic 15%

Currently in long shutdown for upgrade. 
Data taking will restart after the replacement operations being performed at KEK.
Estimated restart for October 2023  
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Raw Data Distribution with Rucio since the 2021 
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Belle II Network
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100G Global Ring

via SINET
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Distributed Computing Infrastructure
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N.B. annual survey with sites is ongoing. In June 
will have the new fully update picture.
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From the latest Site Report
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Network #Sites

LHCONE 48%

GeneralIP 52%

83% of kHS06 Running on LHCONE
92% of Storage Space on LHCONE 

IPv6 deployment #Sites

Storage Dual Stack 34%

Worker Node Dual Stack 13%

11.3 PB reachable via IPv6 over of 15.5 PB
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Belle II Status 

8

More than 35kJobs Running

1.3M jobs per week

• Computing activities 
dominated by 
production jobs.

• User analysis 
continuously 
performed, increased 
to respect last year
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DAVS migration

Large effort for the extensive usage of DAVS as 

main protocol for data access and data transfer.

9

LAST MONTH 
DAVS 90.5% 
SRM less than 3%

DAVS usage increased in the last 12 months
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DAVS Third-Party-Copy
Test for DAVS third-party-copy constantly performed. Few exceptions are going to 
be fixed with storage upgrade.

Green: transfers successful. Yellow: at least a pull or push completed.  Red: all transfers failed.
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Token Based Authentication

● IAM service in pre-production available at KEK + 2 testing IAM services: one at KEK 
and one at CNAF

● Tested for job submission and storage operation with success with several 
endpoints.

● Upgrading the DIRAC infrastructure step-by-step to support Token Based Authentication as 
soons as possible.

● DDM based on RUCIO has the internal capability to work with Token.
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Rucio monitoring system 
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Peak greater than 1M transfers in 1 day
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Rucio monitoring system 

13

Traffic  per activities in the last 12 months
Av. 21TB/day
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Transfer Volume in the last 24 months
Steady increase even after the end of data taking
Traffic sustained by Production/Merge

END OF DATA TAKING



2023-04-18 LHCONE/LHCOPN Meeting 50# 18-19 April 2023

SINET - GEANT Peering - last 12 months
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Peak of 50Gb/s reached multiple times

https://public-brian.geant.org/d/ryLAgPInz/sinet?from=now-1y&t
o=now&viewPanel=1&orgId=5
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Belle II Data Challenge 2024

What should be exercised during DC24:

Technology that can be stressed: Network, DDM, FTS, Storages, Monitoring System, 

Protocols, IAM

Main goal: Emulate data transfer conditions in a Belle II high-lumi scenario

Our current estimation for such scenario is 40 TB per day.  

Transfers from KEK to raw data centers according to our distribution schema (30%BNL, 

20%CNAF, 15% IN2P3CC, 15%UVic, 10%DESY, 10%KIT)

Possible dates: We can be ready for March 2024. Let’s coordinate how much we want to 

overlap HL-LHC test with Belle II.
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Belle II ramp-up and constraint 

Timeline for ramp-up challenges during 2023:

September/October - Early Tests

To Do: Prepare data set, setup DDM, Prepare Monitoring  Tools
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Conclusion

Belle II activities are going smoothly through the LHCONE and General-IP network.

Davs is now extensively used in our infrastructure for both data access and data transfers

Effort Token based authentication in testing.

Rucio Monitoring system allow a fine grain analysis of data flow.

Steady increase of transfer volume in the last 2 years. An additional speed-up is expected 

after the restart of data taking.

Preparation for Network Data Challenge 2024 

18



2021-03-23 LHCONE/LHCOPN Meeting 23-24 March 2021

BACKUP
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Belle II Activities for packet marking
Activities used in rucio 

(some of them used for test)
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xx101000000x001000xx Bellell Data Consolidation

xx101000000x001001xx Bellell Data Rebalancing

xx101000000x001010xx Bellell Functional Test

xx101000000x001011xx Bellell Functional Test WebDAV

xx101000000x001100xx Bellell Recovery

xx101000000x001101xx Bellell Production Input

xx101000000x001110xx Bellell Production Output

xx101000000x001111xx Bellell Production Merge

xx101000000x010000xx Bellell Analysis Input

xx101000000x010001xx Bellell Analysis Output

xx101000000x010010xx Bellell Staging

xx101000000x010011xx Bellell Raw Export

xx101000000x010100xx Bellell Upload/Download (Job)

xx101000000x010101xx Bellell Upload/Download (User)

xx101000000x010110xx Bellell User Merge

xx101000000x010111xx Bellell User Transfers

xx101000000x011000xx Bellell User Subscription

xx101000000x011001xx Bellell T0 Tape

xx101000000x011010xx Bellell T0 Export

We are interested to 
participate at packet marking 
activities.

Preliminary set of activities 
collected in the Draft of 
packet marking.


