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A bit of history...
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Files lost per million
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~ Back in 2010-2013 for disk-only files the \ \

majority of issues was caused by’faulty \
hardware controller, impacting mostly HW |
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RAID Setup (RAID-1) | 1 ap e
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Thanks to EOS replication over multiple
storage nodes (RAIN) we optimise our
systems to only use JBODS and effectively
changed our operational mode and our
storage purchase strategy

RAIN
RAID-1 -




The new storage “Building B.I(/)/él(/” / ‘

QUAD + SAS Arrays
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QUAD + SAS Arrays




The new storage “Building Block” | } | \ \

Over the years we commissioned and operate multiple solutlons
. Server + 2x 24- -bay SAS Arrays K ) (& 3‘-’
e Server + 4x 24-bay SAS Arrays
 Server + 8x 24-bay SAS Arrays

Storage Server in 2014: 200 TB
Storage Server in 2023: 1700 TB
Storage Server in 2024: 2300 TB ‘

Networking Evolution In the last 10Y
1Gb = 10Gb = 25 Gb = 40Gb = 100Gb
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HDD Size Evolution

60
HDD size [TB] HDD Size Evolution

Conventionall Magnetic Recording
not Shingled Magnetic Recording
(*10% more capacity for SMR HDDs)

Seagate announcements

We buy at the
sweet-spot $/TB

HDD market release date
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HDD CERN deployment date
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Storage Enclosures
| . N
Traditionally we operate 24x SAS/S-ATA drives )

- .Connection via SAS12~4 s - § 8373 n

» 12x SFF-8644 cables at 48Gbps ;

Lately we are looking into high-density enclosures
60 drives
108 drives
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In the future with SAS24 and PCle we expect up to 63 GB/s per enclosure
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Ultrastar™..
Data Cent%r Hard Drive
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' 1/4 of the EOSALICEO? cluster |
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Shingled Magnetic §
Recording (SMR) A —

Conventional
Magnetic

Recording (CMR) -
:
Heated Assisted " ~
Magnetic Recording ~

(HAMR)
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“Toshiba projects that the cost-per-gigabyte of R
solid-state drives will get lower than that of low- IEES—“"

SSD vs HDD S per TB

Se25/Te speed (7200rpm), large-capacity nearline hard =
 disk drives (3.5”) in about 2025." —
& Kitguru.net, quoting Yasuo Naruke, Executive Vice President Toshiba .
\., S 4 S i ~ “‘ p—

Toshiba exec claims hard drives are 7X
cheaper than SSDs and will continually
evolve for large datacenters -

' m By Aaron Klotz published December 21, 2023

His statement directly counters predictions that hard drives will die -,
in five years




Thanks for the attention!

Luca Mascetti
CERN IT Department

Storage and Data Management




