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CERN IT Storage and Data Management — Physics Data Services

EOS Service for Physics

= Successful Storage Operations during 2024
= Smooth LHC proton-proton data-taking

= Very good stability of the software with increasing

challenging requirements

Amount Amount Amount Amount
Files Read | Bytes Read | Files Written | Bytes Written

20.5Bil 4.04EB 4.63 Bil 586 PB
21.6 Bil 533 EB 4.50Bil 678 PB

31.2Bil 5.83EB 5.25Bil 918 PB
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CentOS7 Migration to ALMAS9S

Storage Operating System Migration
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EOS Quality Assurance

= Two main software branches
= Stable
= Feature
= Additional peer-code review
= Dedicated testing instance (pilot)
= Continuous heavy access
= Dedicated RNTuple scale tests

Technology Evaluations

» Dedicated testing on future HDD technologies
= Performance test of SMR disk
= Planned for HAMR

= HDD Capacity roadmap aims at 50TB in 2030

= No major drive performance improvements

2024 is not yet a full year — Hl Run is coming up
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CERN IT - Operated Disk Storage Capacity
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Storage Migration Key-facts

= 1100 Storage nodes to migrate
= More than 15 different hardware models
= 3 main storage drivers

Driver Type| Years

C602 |2013-2014
Model C602

(12)

SAS2XXX 12013-2016
Model SAS2XXX / 1.2% SAS3XXX |2017-2020
(107) 4

10.4%

88.4%
Model SAS3XXX
(908)

EOS File System Check - FSCK

» FSCK improvements for Erasure Coded (EC) Files
= EC files are stored in blocks
= Each block has a checksum
= |n addition to local check-summing FSCK now:
= Handle over-replication
= Handle full file checksum
= Handle stripe validation
= Full combination between stripes

Outlook towards Hi-Luminosity LHC

= The EOS service is successfully co-evolving and
adapting to HL-LHC storage requirements

= The service had a well-defined R&D roadmap on
storage technologies

= Current HDD trend will provide the necessary
space, however not the necessary performance

= Actively investigating the role of SSDs
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