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DCs recap
● Run-4 Models

○ Minimal (4.8 Tbps, hierarchical) and flexible (9.6 Tbps, full mesh)
■ Minimal is the lower boundary target absolute minimum we have to achieve

● DC21: 
○ 10% HL-LHC target; learn how to do a data challenge

● DC24: 
○ 25% HL-LHC scale, with minimal and flexible targets; first usage of tokens

● DC27: 
○ 50% HL-LHC target (if feasible given current hardware) 

■ HL-LHC needs to be discussed
● DC29: 

○ Planned for the year before the start of data-taking; sites and software ready for 
HL-LHC scale data movement
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DC24 in a nutshell
● Successful in cracking the limits of the system

○ Required continuous corrective actions to sustain the flexible 
target in the second week.

● Network backbone generally not considered a limitation.
● Highlighted bottlenecks 

○ FTS (File Transfer Service) software → FTS4 development
○ Sites configuration and middleware → optimization and 

development
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DC27 what is it about?
● Target rates 50%
● FTS4
● Tokens tests
● Tape tests
● File sizes effect
● Capabilities tests 

○ US led, better suited to mini-challenges
■ host tuning
■ SDN (rucio/SENSE)
■ ipv4  blackout
■ ….

● Monitoring
○ Fireflies
○ xrootd 
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Rates: review
● HL-LHC rates in planning document built around T0 export of raw data 

○ Multiplying factors to account for extra capacity and full mesh transfers
○ DCs strategy was flat transfers from everywhere to everywhere 

● Other numbers from transfer activities are being looked at 
○ Two approaches

■ CMS starting from event sizes, formats, activities, replicas needed 
■ ATLAS reviewing current activities transfer rates and calculating the 

multiplication factors to achieve those numbers and if the factors are 
realistic.

● An activity based approach is more realistic and likely to be lower 

Example of ATLAS factors using different calculations

https://indico.cern.ch/event/1604554/contributions/6761292/attachments/3163764/5621963/DC27-Coming%20to%20Network%20Rates-DOMA.pdf
https://indico.cern.ch/event/1666097/contributions/7004914/attachments/3250152/5800067/ATLAS%20Data%20Rates.pdf
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Rates: participation
● Additional participating experiments can affect the total 

rates and increase race conditions
○ Shared networks and shared sites

● non-LHC experiments may have still smaller rates but
○ We are adding more experiments and their rates increase

■ DC21 was only LHC experiments
■ DC24 LHC+Belle+Dune
■ DC27 LHC+Belle+Dune+Juno+SKA+?

○ DUNE and SKA have potential for high rates
● Early involvement can help with rates calculation
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FTS4
● FTS is The Core Service in a data challenge
● FTS4 is the new incarnartion of FTS

○ Scheduler rewritten
○ Tokens handling rewritten
○ Database interaction redeveloped to be scalable
○ Tape API moved to new REST API
○ Tape token access in development

● Hope is that there will not be the clear scalability problems that 
showed during DC24

● Set of requirements from the experiments 
presented last year (OTF #5) should be reviewed 
sooner rather than later

https://indico.cern.ch/event/1484669/contributions/6464758/attachments/3063140/5417179/WLCG_HSF_Workshop2025_FTS4.pdf
https://indico.cern.ch/event/1552799/#b-621403-fts-evolution-toward
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Tokens
● Use of tokens was one of the big limiting factors in DC24

○ Refresh tokens rates required brought down both FTS and IAM

● New policies on token lifetime and power  to reduce 
the load
○ ATLAS:

■ Read-only tokens will be longer lived
■ On the fly checksum to reduce modify tokens lifetime

○ CMS
■ Already has less powerful dataset based tokens

● 50% of transfers already use tokens  in production 
with FTS3

● DC27 should use only tokens with no x509 fallback
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File sizes handling
● DC24 carried out using uniform medium (4GB)  files sizes

○ Debate is how to do DC27

Larger files 

○ Pro: 
■ Fill much better the 

network 
○ Cons: 

■ Have a problem with 
timeouts on slow links

■ Probably don’t reflect 
real transfers

Mixed sizes

○ Pro:
■ More realistic we don’t 

transfer only huge files, 
we also have plenty of 
really small files

○ Cons: 
■ Create a load on the FTS 

scheduler 

● Will need testing on different days
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Tape tests
● Tapes are an important component of storage

○ T0 export tape to tape 
○ ATLAS data carousel is a large portion of transfers

■ Internal tape activities occasionally overwhelmed DC24 traffic
○ Last tape tests were during DC21 we skipped them in DC24

● DC27 should include tape testing, but many questions on what, when how much? 
○ Read tests

■ Easy to execute (Rucio) with disk as destination
■ Recall range of datasets

○ Write tests
■ More clean-up for the sites
■ How to do a write test that is easy to clean up but is 

realistic in write pattern (e.g. tape families)
○ Simultaneous read and write

■ Reports that some sites struggle
○ Concurrent experiment activities?
○ Simultaneous with disk transfers?
○ What rates can sites handle even in theory?
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Monitoring
● We are going to have similar problems we have had for the monitoring 

despite a lot of work done
○ FTS monitoring main reference but cannot replace network monitoring 
○ xrootd monitoring needs to be more widely deployed (see Katy’s talk)
○ Network monitoring was a bonus in DC24 but not deployed at every site
○ scitags monitoring not deployed everywhere though ← New entry!!

■ UK making a good effort to add sites
■ Numbers still need validation

WLCG: 7.88 Gbs

DDM: 4.35 Gbs (FTS)

Scitag: 2.75 Gbs

DC24: 4.35 Gbs (FTS)

Internal: 8.20 Gbs

https://monit-grafana.cern.ch/d/CIjJHKdGk/fts-transfers?orgId=20
https://monit-grafana.cern.ch/d/000000444/xrootd-transfers?orgId=20
https://indico.cern.ch/event/1611549/contributions/6791214/attachments/3261020/5822741/CMS_gridppMeeting_Apr2026.pdf
https://monit-grafana-open.cern.ch/d/MwuxgogIk/wlcg-site-network?orgId=16&from=now-12h&to=now&var-site=$__all&var-bin=5m&timezone=browser
https://dashboard.stardust.es.net/d/b6d7dc1e-dc56-4f39-abe0-a9e7199021f8/scitags-network-flows-v3?var-agg_bin=1d&orgId=2&from=now-30d&to=now&timezone=utc&var-src_site=UKI-LT2-IC-HEP&var-src_site=UKI-SOUTHGRID-RALPP&var-src_site=RAL-LCG2&var-src_site=UKI-NORTHGRID-LANCS-HEP&var-src_site=UKI-NORTHGRID-MAN-HEP&var-dst_site=$__all&var-src_net_site=$__all&var-dst_net_site=$__all&var-src_country=$__all&var-dst_country=$__all&var-src_tier=$__all&var-dst_tier=$__all&var-vo=atlas&var-activity=$__all&var-app=$__all&var-ip=$__all&var-group_by=cric.src.name.keyword&var-origin=&var-Filters=
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Dates

● Proposed dates for DC27 are 
○ 22nd Feb - 5th Mar 2027 (*)

■ No data-taking to worry about
■ Try to avoid the kids’ holidays

 (*) if FTS4 not ready there may be a postponement
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Questions


