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DC2021
● Network Challenges planned every two years with 

increasing bandwidth and different tests
● In 2021 the data challenge was split in two challenges 

run back to back
○ Network Data Challenge 4-8/10/2021
○ Tape Challenge 11-15/10/2021

● Network Data Challenge 2021 goals
○ Commission HTTP-TPC 
○ Demonstrate we can fill 10% the bandwidth that is requested 

at HL-LHC scale
● Tape Challenge goal 

○ Goal is to validate tape bandwidth on WLCG tape sites (Tier0, 
Tier1s and even Tier2 if available), at the Run3 scale, for all 
experiments
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Network Challenge targets

Network numbers from the HL-LHC document

Above global HL-LHC numbers for minimal and flexible models 
split by T1 and VO
Below the rates split by T1 for the minimal model for DC 
transfers this year the next years. 
● Numbers in this table are ½ of the target. 
● ingress/egress 50/50

https://docs.google.com/document/d/1lMG4dfiPo9bPf-tAO0bINDAuEUIloC45Y-vwu1E9_Xw/edit
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Network DC Models
● Two models very different

○ Minimal: hierarchical model T0-T1-T2 traffic 
○ Flexible: chaotic model currently more realistic 

● T0-T1 Data Taking rates only thing in common
● Challenge planned using chaotic realistic model

Example of standard atlas traffic per destination site
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Global Traffic
● Global traffic FTS + xrootd

○ xrootd Alice and part of CMS production traffic
● But DC injected using FTS

○ Most numbers for FTS only
● 20% of minimal model, 10% of flexible

Start of the 
challenge

1 Tb/s 960 Gb/s flexible

480 Gb/s minimal
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Matching with 
network traffic

● Matching FTS traffic with network traffic not straight 
forward
○ For example TC peak higher than DC but less data injected

Data Challenge
Tape challenge

● 3 Cases
○ T2
○ T1
○ T0
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Manchester T2
● Very simple case

○ single 10Gb/s pipe
○ Mostly incoming 

traffic from 
ATLAS Data 
Challenge

○ Same monitoring 
(grafana)

● Almost overlapping
○ Particularly the 

drop on the right 
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RAL T1
● More complicated network 
● Different monitoring

○ Internal
○ CERN LHCOPN

● IPv4/IPv6 traffic
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RAL T1
Internal RAL monitoring

FTS  monitoring
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IPv4/IPv6
Sum matches previous 
slide plots
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CERN T0
● What T0-T1 traffic?

○ T0-T1 FTS traffic ≠ LHCOPN T1-T0-T1
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CERN T0 

Shape for outgoing traffic matches 
not clear the rates do and incoming 
traffic different missing xrootd traffic 
might be a possibility…

Includes T2 traffic
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FTS T0-T1
● Couldn’t really fill the bandwidth during the DC 
● Tape Challenge doing better
● Maybe dedicated tests needed
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Conclusions
● Network DC was a success

○ Reached 10% of flexible model with chaotic rather than 
hierarchical traffic

● Consistency between DC monitoring and network 
monitoring

● Other sites should do similar matching work?
● Need to better understand T0-T1 case with another round 

of tests
○ Tape challenge with run3 rates filling bandwidth more 

consistently
■ There is no data deletion between injections and the traffic is 

more sustained 180 Gb/s over an expected 240 Gb/s
○ Could be done again with larger amount of data
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Backup
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Links
● HL-LHC network needs and data transfer challenges
● Tape Challenge Planning doc 
● https://its.cern.ch/jira/projects/DOMATPC
● https://gitlab.cern.ch/wlcg-doma
● doma-data-challenges-development@cern.ch
● https://mattermost.web.cern.ch/wlcg-gdb/channels/wlcg-

data-challenges
● Tape Challenge Slack channel
● DOMA indico category for meetings

https://docs.google.com/document/d/1lMG4dfiPo9bPf-tAO0bINDAuEUIloC45Y-vwu1E9_Xw/edit?usp=sharing
https://docs.google.com/document/d/1rUhHdhlSgpU_Doam3Muox9XxnPQJEmqaf5_ZtzWsI5E/edit#
https://docs.google.com/document/d/1lMG4dfiPo9bPf-tAO0bINDAuEUIloC45Y-vwu1E9_Xw/edit?usp=sharing
https://its.cern.ch/jira/projects/DOMATPC
https://gitlab.cern.ch/wlcg-doma
mailto:doma-data-challenges-development@cern.ch
https://mattermost.web.cern.ch/wlcg-gdb/channels/wlcg-data-challenges
https://mattermost.web.cern.ch/wlcg-gdb/channels/wlcg-data-challenges
https://join.slack.com/t/tapetest/shared_invite/zt-vgks2f78-zmRThnJfb7U3cYPOthsknA
https://indico.cern.ch/category/10360/

