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The Spanish TIER-1 and TIER-2s for ATLAS

 From ATLAS’ point of view, Spain contributes with a

TIER-1 and a TIER-2 site:

- The TIER-1 site is located at PIC in Barcelona
and is co-located with IFAE. PIC also takes part

in CMS and LHCDb. PIC is a collaboration

between CIEMAT and IFAE.

- The TIER-2 is actually federated across 3

locations.

* All sites are integrated in the WLCG project and

adhere to its computing model.

Site % of TIER-2 Location
IFIC 60 Valencia
IFAE 25 Barcelona
UAM 15 Madrid

UA'M
Universidad Auténoma
de Madrid
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Pledges and resources

T1-ES 2023 2024 2025 2026
CPU [kHS23] 57.2 60.64 73.575 94.013
Disk [PB] 5.44 6.520 8.369 10.229
Tape [PB] 14.120 18.08 05.045 32.258
% of ATLAS 3 4 4.5 5
T2-ES 2023 2024 2025 2026
CPU [kHS23] 69.9 73.4 99.0 126.5
Disk [PB] 6.7 7.9 10.2 12.5
% of ATLAS 3 4 4.5 5
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CPU Consumption: Successful jobs in Seconds

HPCs in numbers
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https://monit-grafana.cern.ch/d/000000696/job-accounting-historical-data?orgId=17&var-bin=1h&var-groupby=resource_type&var-country=Spain&var-federation=All&var-resources=All&var-tier=All&var-cloud=All&var-site=All&var-computingsite=All&var-nucleus=All&var-cores=All&var-eventservice=All&var-groups=All&var-inputdatatypes=All&var-inputprojects=All&var-outputproject=All&var-gshare=All&var-resourcesreporting=All&var-processingtype=All&var-jobtype=All&var-prodsourcelabel=All&var-jobstatus=All&var-error_category=All&var-container_name=All&var-job_resource_type=All&var-generator=All&var-cpu_architecture=All&var-cpu_type=All&var-es_division_factor=1&var-pledges=CPU&from=now/y&to=now
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https://monit-grafana.cern.ch/d/000000696/job-accounting-historical-data?orgId=17&var-bin=1d&var-groupby=dst_experiment_site&var-country=Spain&var-federation=All&var-resources=hpc&var-tier=All&var-cloud=All&var-site=All&var-computingsite=All&var-nucleus=All&var-cores=All&var-eventservice=All&var-groups=All&var-inputdatatypes=All&var-inputprojects=All&var-outputproject=All&var-gshare=All&var-resourcesreporting=All&var-processingtype=All&var-jobtype=All&var-prodsourcelabel=All&var-jobstatus=All&var-error_category=All&var-container_name=All&var-job_resource_type=All&var-generator=All&var-cpu_architecture=All&var-cpu_type=All&var-es_division_factor=24&var-pledges=none&from=1704067200000&to=1726153043452&viewPanel=155

Jobs, slots and job efficien

Completed jobs Cumulative
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Transfer throughputs and data volume

ES-CLOUD as Source
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Network infrastructure

GEANT

The GEANT network interconnects Europe's NRENs and provides onward connectivity
to regional networks worldwide. Enabling the most important scientific discoveries, it
is essential to Europe’s research and education communities.
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A traffic snapshot

WLCG Site Network Input/Output
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IN: pic - ES-PIC

IN: ifae - ES-IFAE

IN: UAM-LCG2 - ES-UAM
IN: IFIC-LCG2 - ES-IFIC
OUT: pic - ES-PIC

OUT: ifae - ES-IFAE

Mean: 20.6 Gb/s|Max: 102 Gb/s
Mean: 20.6 Gb/s] Max: 101 Gb/s

Mean: 1.47 Gb/s

Mean: 3.60 Gb/s
Mean: 13.7 Gb/s
Mean: 13.7 Gb/s

OUT: UAM-LCG2 - ES-UAM Mean: 119 Gb/s
OUT: IFIC-LCG2 - ES-IFIC Mean: 2.97 Gb/s

IN: Total
OUT: Total

Max: 9.41 Gb/s
Max: 18.1 Gb/s
Max: 110 Gb/s
Max: 110 Gb/s
ax: 9.34 Gb/s
ax: 26.2 Gb/s

Mean: 45.9 Gb/s |[Max: 223 Gb/s

Mean: 31.4 Gb/s |[Max: 239 Gb/s

At UAM developed a Go-
based implementation
for monitoring that can

be found here.



https://monit-grafana-open.cern.ch/d/MwuxgogIk/wlcg-site-network?orgId=16&from=now/y&to=now&var-site=IFIC-LCG2&var-site=UAM-LCG2&var-site=ifae&var-site=pic&var-bin=1d&theme=light&viewPanel=2
https://gitlab.cern.ch/wlcg-doma/site-network-information/-/tree/master/WLCG-site-snmp/go

Current data rates and outlook

PIC/IFAE IFIC UAM
Current Data Rate 2 x 100 Gbps 2 x 100 Gbps 10 Gbps
Infrastructure 2 X Redundant 100 Gbps files 2 X Redunfcijsenrt; 00 Gbps 1 x LHCONE fiber
Outlook Update to 500 Gbps by 2026 Nothing foreseen Upgrefnen’:ic?]:r(])t(}bps

HL-LHC REDIRIS is rolling out 400 Gbps technology beginning in 2024
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R&D at IFIC: The ATLAS Event Index

. : Data File Rucio, T80,
* |IFIC is responsible PanDA
for the . ;
and the i Production
Data Extractor || symmary . Supervisor | L-oader summary
(TO + GRID Jobs) (ActiveMQ) (HDFS)
l \\‘ 5 Launch I q
*«. YARN App
* |n numbers...
| | ~~.,| Phoenix Loader
- ‘lProductlon Validation |« Apps
- +1306 billion

events . / / 6
processed. 7

5 Object Store
- +614K datasets A ’

DSType TrigMenu Dataset Canonical Events

- +48 million files : ' _ _
EOS Fallback EventIndex i1n HBase/Phoenix

In a single
HBase Table!
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R&D at IFIC: The ATLAS Event Index

 Eventlndex: Catalogue of real and  Data production, collection, final
simulated events. backend and applications.
* Use cases: * Data collection:
- Event picking 1. Extract metadata from events.
- Counts or selections 2. Validate the metadata.
- Overlaps... 3. Load metadata into Eventlndex.
» Of triggers in a dataset » Tech stack: PHYENIX
> Of events in derivations - HBase + Phoenix !scal a
- Production checks - Scala, Spark and RDD API. Spai(\z
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R&D, OSS and operation slurm

workload manager

o

At UAM we developed a Telegraf input plugin for SLURM: S

- Added on Telegraf 1.32 through PR #15/00.

 UAM hosts an AlmaLinux mirror at htips://mirrors.ft.uam.es/almalinux.

 Deployment of analysis facilities at various TIER-2s.

 Participation in the operation and coordination of distributed computing.
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https://github.com/influxdata/telegraf/pull/15700
https://mirrors.ft.uam.es/almalinux
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* Key idea: minimise the time-to-insight: s
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- With 10x data we don’t want to wait 10x more too! 2G50 2022 2004 3025 2026 5030 2032 2084
Year

- Well designed analysis facilities (AFs) aid physicists’ in their task.

* Key features:
1. Local access to data: DAOD_PHYSLITE stored on-site for iterations.
2. Wealth (and quality) of resources: CPUs, GPUs, RAM, SSDs...
3. Efficient and elastic infrastructure: LRMSs, peak absorption on HPC/Cloud.

4. Modernisation: SW ecosystems, Uls, expert on-call, analysis logic reuse...
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https://iopscience.iop.org/article/10.1088/1742-6596/1690/1/012166/pdf
https://dx.doi.org/10.1088/1742-6596/1690/1/012166

Working on the AFs jupyter

* The previous features translate into: ' &

A

CPU resources ‘pooled’ on priority-configured LRMSs (i.e. HTCondor).

1. Dedicated (i.e. 100s of TBs) local storage for the AF.

Gradual transition from CVMFS to containers: already done on HPC! PIC's already

working on the
EULake Prototype

Fast network backbone for LAN and WAN (DatalLake) data access. —__ j

o k~ W b

Modernised Uls: Jupyter Notebooks and the new Jupyter Lab:

KORE

- We can use Dask, HTCondor, RDataFrames, coffea... even Spark!

- We can homogenise resources behind a friendly interface: IFIC’s Artemisa.

- We follow in the footsteps of CERN’s SWAN, already deployed at IFAE & IFIC.
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https://artemisa.ific.uv.es/web/
https://upload.wikimedia.org/wikipedia/commons/3/38/Jupyter_logo.svg
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Closing thoughts

 ATLAS’ Spanish TIER-1 and TIER-2s offer 4% of all resources and strive to reach 5%.
* The efficiency for all sites is above 90%; the federated TIER-2 is a Nucleus-T2.

* PIC, IFIC and UAM are leveraging HPC resources for simulation jobs.

* |FAE is co-located with PIC: optimised and dynamic resource sharing.

« UAM is operating the site whilst making contributions to WLCG and OSS SW.

* |FIC designs, develops and maintains key parts of ATLAS’ Eventindex.

* [he national network operator is working on enhancing the network backbone.

 Work ongoing to deploy and operate Analysis Facilities in preparation for the HL-LHC.
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Thanks to our national research projects

PIC's TIER-1 project PID2022-1426040B-C21/C22 of the MICINN
IFIC's TIER-2 project PID2022-1363230B-C21 of the MICINN
IFAE's TIER-2 project PID2022-1426040B-C22 of the MICINN
UAM'’s TIER-2 project PID2022-1363230B-C22 of the MICINN
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https://external-content.duckduckgo.com/iu/?u=http://www2.ual.es/apoyoinv/wp-content/uploads/AgenciaEstatalInvestigacion-1024x784.jpg&f=1&nofb=1&ipt=b6b75aa844548ec79cdd24125b3219aacf7e6911f8a7da2c60af9fb6d2a09b38&ipo=images
https://upload.wikimedia.org/wikipedia/commons/2/26/Logotipo_del_Ministerio_de_Ciencia_e_Innovaci%C3%B3n.svg
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Any questions?



