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Agenda

= Tier-1 Operations

= New members of the Tier-1
* Procurements and deployment plans
* Planning for HL-LHC

= Future Vision
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Tier-1 Network
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Echo Usage

Last 2 month Usage
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Tape Usage at RAL for 2025 (1)

Archived data per month

- iy, alllha

2024-07 2024-12 2025-05 2025-10
= CMS Total: 26.8 PE == ATLAS Total: 66.4 PE == LHCb Total: 30.8 PB
ALICE Total: 3.45 PB

Tape Number of Write Read Write Read Other (e.g.
drives (users) (users) (Repack) | (Repack) | broken)

LTO-9 37.9% 21.8% 12.9% 1.0% 23.1% 3.4%
1S1160 20 58.2% 14.8% 10.7% 0.9% 12.1% 3.4%
TS1170 8 15.0% 0.5% 6.9% 63.7% 1.8% 12.2%
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Tape Usage at 2025 : 2

= Plot shows the percentage ‘ |
utilization of tape drives for the
Tier-1 at RAL over the last year.

= Newer drives (TS1170) spent a
lot of time repacking

» Usage reaches 100% for periods
of a few days at a time and we
need to accommodate peaks

Green = Free

Yellow = Write (User)

Purple = Retrieval (User)

Blue = Write (Repack)

Dark Purple = Retrieval (Repack)
Red/Orange = Down
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Batch Farm

» Batch farm has had very stable operations being effectively full.
= Drops in usage show rolling updates.

CMS, LHCb
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Quiet Successes

* Moved all LHC pilot jobs to LHCOPN/LHCONE and are fully IPv6
compliant. For LHC jobs we no longer have a differentiation between
an older network and the new Tier-1 network

* Turned off BDII (Top and Site) at the end of February. Same as KIT
» Migrated a significant amount of virtual infrastructure to Proxmox.

» Commissioned HTCondor AdStash for more granular monitoring for
the Batch Farm

» Commissioned a GPU queue as well as refactor the Coyote script to
build GPU resources in the STFC openstack.

» Separate out S3 and xrootd gateways to allow further optimisations
between the two services.
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https://indico.cern.ch/event/1598655/contributions/7001763/attachments/3258574/5817430/20260420_HEPiX_GridKaReport.pdf

Procurement in the Al Era

» \Vendors had been warning us of

Increasing memory prices since August
2025.

“Before Covid, assume a stick of memory was normally £5. During Covid, it raised at its peak, to £6.50.
Now take that same stick of memory that cost £5. During this current crisis it now costs £35.50.”

It is still rising.

That is the magnitude of change the industry is dealing with.

= On December 2" we got confirmation of
£3million funding for Tier-1.

* Due to unprecedented marked
conditions we used direct awards.
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Costs

= For Echo, the final order was for 57,344TB raw at a cost of
£1,672,392.96 inc VAT.

» £29.16 per TB or an increase of 38% compared to the £21.10 from the last
order in February 2025.

= For CPU, the final order was for 26 x Dual AMD 9845 with 11,034
HS23 each.

= Total of 286,884 HS23 for £1,035,234.72 inc VAT.

= £3.61 per HS23 or an increase of 48% compared to the £2.44 from the last
order in January 2024.

* The memory / core on the new nodes is the 2.4GB / slot compared to 4GB /
slot in the previous generation.

» For Tape the cost for the capacity and drives was £742,607.03 inc
VAT which was close to the £700k estimate.
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Disk procurement

» Servers are almost identical to what was purchased last year.

= 32TB HDD rather than 24TB HDD.

12

__ Istorage _|XRootDGateway

Number 64 4

Chassis Dell PowerEdge R760xd2 Dell PowerEdge R6615

CPU 1 X Intel® Xeon® Silver 4514Y 1 x AMD EPYC 9354P (32C/64T)
(16C/32T)

Memory 8 x 32GB DIMMs 12 x 16GB DIMMs

OS Disk 1 x 480GB SSD 2 x 480GB (RAID 1) SSD

Capacity 28 x 32TB HDD 1 x 3.84TB Read Intensive NVMe — for

logging
Network Nvidia 25GB/s NIC Nvidia 100GB/s NIC
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Tape Upgrades

» Majority of Tape service hardware was purchased in 2019 / 2020.
= Some hardware was replaced last FY, we purchased the rest this year.

* Tier-1 purchased:
= 8 x TS1170 drives
» 55PB media — (IRIS purchased a further 30PB)

* New Oracle Database
» 30 new Tape Servers with associated Fibre Channel equipment.

» Replacement CPUs for the EOS nodes were purchased last year.
= Old EOS nodes will be used in CMS AAA service.

= This will be covered in more detail in Tom Byrne’s talk on Friday.
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https://indico.cern.ch/event/1611549/contributions/7032149/
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Worker Nodes

» Originally 26 WN were purchased however with some end of
year underspend we were able to purchase 2 more.

= \We also purchased 2 GPU nodes
. Jcpu  JHybrid

Number
Chassis
CPU
GPU

Memory
OS Disk
Scratch

Network
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28 2
Dell PowerEdge R6725 Dell PowerEdge R7725
2 x AMD EPYC 9845 (160C/320T) 2 x AMD EPYC 9555 (64C/128T)
None 2 x NVIDIA RTX PRO 6000 Blackwell
Server Edition 96GB
24 x 64GB DIMMs 24 x 32GB DIMMs
1 x480GB SSD 1 x480GB SSD
8 x 3.2TB Mixed Use NVMe 2 x 3.2TB Mixed Use NVMe
Nvidia 100GB/s NIC Nvidia 100GB/s NIC
Alastair Dewhurst, 221 April 2026 2> Grid
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UPD teething problems

= New “Ultra High Power” Data Centre Room has been built at RAL.

* New WN are first hardware to be installed in there.
» Plan to relocate older WN generations to this room.

: Recentllyq/ leaks in cooling and problems with fire suppression have
meant that the hardware has been left unplugged.

= These should be resolved this week.
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400Gb/s UPD Network
D
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SuperSpine

4x 400G to
sspsw[01,05,09,13]
or

1x 100G to
sspsw[01-16]

Shared UPD Spine
(32 x 400/100G)
spsw[01-04].upd
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1006 Option 1: Shared UPD Room Spine

25G
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Assumes reuse
of existing 100G
ToR Switches

New ToR’s with
400G AoC to
UPD Spine
Possible
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HL-LHC data transfer developments

= \With the end of year underspend we were able to purchase a
400Gb/s XCache / data transfer node.
» 2 x AMD EPYC 9455 (48C/96T)
» 24 x 32GB memory
= 24 x 3.84TB NVMe
* Broadcom 57608 Dual Port 200G (Single Port 400GbE) QSFP112

= |nitially we will connect this at 2 x 100Gb/s until the 400Gb/s
networking is more widely deployed.
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UKRI Vision

THE VISION FOR THE UK
R&I COMPUTE LANDSCAPE

UK Research  |pepartment for
and Innovation |Science, innovation
& Technology

Cumrent
Structures

Current UKRI &
International Systems &
Users

PRACE, Dok

ARCHER2, DiIRAC

(‘tiers 0-2"), EPSRC Tier 2,
efc.

Current Institutional
Systems & Users
“Tier 3°

Al Research Resource
Systems & Users
Isambard-Al Dawn

New Users
Science and

Technology
Facilities Council

R

Transformation Programme & DSIT + UKRI Investments

2

Compute, Data Storage, and
Network Infrastructure

Data Curation & Management
(incl. TREs)

At least twentyfold
expansion of AIRR

New MNational
Supercomputer at
Edinburgh

Software & Tooling

People & Communities

National Supercomputing Centres (NSCs)

Compute Roadmap initiatives to bolster the UK public compute

ecosystem & dnve Al adoption
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Vision for the Future

Ecosystem

) EuroHPC & int'l partnerships International

MNational Supercomputing
Centres (NSCs)

UKR&I |

Al Research Resource (AIRR) Compute
Federation :
Institutional and specialist Local

disciplinary compute
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Tier-1 aspirations

* The Tier-1 (and other services) at RAL are NCR scale services.
= We want to try and make our services available to other users.

» We (GridPP) have leadership in large scale data management and
transfer.

» On Friday there will be several short talks on services:
= |dentity Management
» Software Distribution

= Data Transfer
= Accounting

* Al is the new HPC and is driving market direction.
= Ultra Ethernet
» Object Storage
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Ultra Ethernet

* The Ultra Ethernet Consortium (UEC) is developing an open, high-
performance networking standard designed specifically for Artificial
Intelligence (Al) and High-Performance Computing (HPC) workloads.

» [t aims to match the performance of specialized interconnects while
maintaining Ethernet's cost-effectiveness, scalability, and ease of

use. Ethernet Ethernet

Grid HPC

Storage Storage

Low Latency e.g. Infiband
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Ultra Ethernet

* The Ultra Ethernet Consortium (UEC) is developing an open, high-
performance networking standard designed specifically for Artificial
Intelligence (Al) and High-Performance Computing (HPC) workloads.

» [t aims to match the performance of specialized interconnects while
maintaining Ethernet's cost-effectiveness, scalability, and ease of

use. Ultra Ethernet Ultra Ethernet

Grid HPC

Storage Storage
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Object Storage

= Al workloads are increasingly relying on Object Storage
* They need the huge scalability
= Throughput rather than low latency is the data bottleneck.

* The new Al ready storage being deployed at RAL will provide
an S3 interface (on NVME).

= CERN recently announced at the CS? conference the
development of S3 (+ Glacier) interface to CTA.

S3 interface

Leo (NVMe) Echo (HDD) Antares (Tape)
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https://indico.cern.ch/event/1560960/contributions/6903891/attachments/3241285/5781601/Implementing%20S3-fronted%20cold%20storage%20at%20CERN%20-%20CS3%202026.pdf
https://indico.cern.ch/event/1560960/contributions/6903891/attachments/3241285/5781601/Implementing%20S3-fronted%20cold%20storage%20at%20CERN%20-%20CS3%202026.pdf
https://indico.cern.ch/event/1560960/contributions/6903891/attachments/3241285/5781601/Implementing%20S3-fronted%20cold%20storage%20at%20CERN%20-%20CS3%202026.pdf
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Consolidated services

Virtual Machine Service

Homogenous Compute and GPU

S3 interface

Leo (NVMe) Echo (HDD) Antares (Tape)
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