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Trabajo realizado en el IFIC

Personal Técnico de Apoyo (PTA 2016) : duracion 2018 a 2020 ' |

* Reconstruccion de superficies 3D en mecanizados para la deteccion de anomalias.
(J.J Hernandez Rey)

e Sabor y Origen de la Materia (SOM) / 2011-2020:
— Tareas: Administracion del cluster SOM, instalacion y configuracion de software cientifico, soporte IT a
los miembros del grupo SOM, administracion servidor web y disco (40TB).
2 Recursos SOM:
> Cluster SOM (5 nodos, 144c¢/288t, 2.1 TB RAM, 1gb/E, 1 x GPU v100 + 1 x GPU T4)

> Cluster Theory (48 nodos, 120c¢/240t, 307GB RAM)
* Total ~ CPU: 264c¢/528t + RAM: 2.4 TB + HD: 40 TB

* Neutrino Experiment with a Xenon TPC (NEXT) / 2015-2020:

- Tareas: Infraestructura computacional, almacenamiento y red del experimento NEXT. Administracion
clusters NEXT, instalacion software cientifico. Soporte IT a usuarios NEXT, compras de equipos de
supercomputacion, administracion servicios web y de control de versiones, etc.

2 Recursos NEXT:

> LSC: CPU: 55¢/110t - HD: 300TB - RAM: 450GB

> Cluster DEMO ++ : CPU: 76¢/152t - HD: 146TB - RAM: 172GB -

> Cluster neutrinos1: CPU: 64c¢/128t - HD: 83TB - RAM: 337GB ‘-.

> EqQuipos externos: CPU: 68c/200t - HD: 26TB - RAM: 1385GB L]

+ Total ~ CPU: 263c/590t + RAM: 2.3 TB + HD: 555 TB -
a L] ] .
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Produccidon de datos en el detector NEXT-White (5 kg 3¢Xe enriched)

NEXT-White ! AN NEXT-1200 NEXT-Ton
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|28/10/2016  20/02/2017  06/03/2018 , 28/05/2018 01/01/2019 10/03/2020 2021 ZAZS

PRODUCED DATA

- Total Events Produced Data
- 14.796.565 51 TB

67.939.259 421 TB
13.850.468 78 TB

485.500.724 1.403 TB

7175.467.577 1.886 TB

1.357.554.593 3.839 TB 19.667 h

Datos procesados, analizados y almacenados en disco y cinta:
225 TB : Almacenados y accesibles.

457 TB : Archivados.en cinta LTO7 (LTFS).
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Infraestructura NEXT—WhiteEr (;kg 136x2 enriched) en el LSC
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Infraestructura NEXT-100 (100kg 2sXe enriched) €N el LSC
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Experimento NEXT en el LSC




DAQ I: NEXT-White a NEXT-100

NEXT-White (5Kg enriched *Xe ) NEXT-100 (100Kg ***Xe enriched) &

e Calibracion: 140 MBIs e Calibracion: 280 MBIs
SIPM - 2.000 SiPM - 6.000
PMTs - 12 PMTs - 60
Data Links - 12 Data Links - 30
e Software DATE (CERN) - « Software DATE (CERN) vs RCDAQ
I (PHENIX) .

RUN V - Zero suppression +
compression hardware

- Reduccion 80% bytes/evento
— Mayor trigger hertz

— Mayor numero de eventos/s

DAQ Throughtput last year

* Automatizacion DAQ:
- Parada/reinicio automatico de DATE
- Registro automatico de eventos en
ELOG (CERN) y NEXT FileCatalog.
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DAQ II:

¥ B [
NEXT-NEW a NEXT-100 _* :

1Gb/E

ATCA

SiPM + PMTs

SiPM: 2000
PMTs: 12

NEXT-White:

12 enlaces datos — 140MB/s

10Gb/E

Global
Storage

Active Buffer

NEXT-100:

SIPM: 6000 (x3) =
PMTs: 60 (X5) «»
30 enlaces dag)s_! ZSQMBIS
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Analisis de datos en NEXT-White

Canfranc Underground Laboratory

Decoder / Encoder
HDF5

99 6%

t1: 184MB t1l: 595KB

84 8%
—> P

t2: 608KB

t1:

t2:

Desarrollo propio NEXT: Invisibles Cities (Python)

Monitorizacion online de la produccion de

datos.

Sistema de procesado automatico (batch).

Control de versiones: Github + Travis CI

, GIt-LFS, ¢

62KB

55KB

Monitoring online and automatic processing

89.5% ' E
—>

tl: 319KB :

90,9% .
B

{2: 46MB
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0297 frn tendinext
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dlnext

33632973 frnntendlnext
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shifter
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Computacion y Almacenamiento: NEXT-White a NEXT-100

e Sistema de computo: 4 nodos (55 cores/ 110 theads) + front-end
* Sistema de almacenamiento: GlusterFS (3 nodos, 300TB, 84 HD)
* Ancho de banda agregado: 683 MB/s.
* Dos volumenes de datos optimizados para ficheros medianos y pequenos.
* No hay tolerancia a fallos en el DFS (300TB) — backup de RWF en cinta.
 NEXT-100: 1 nodo de almacenamiento mas - redundancia a datos 1+0 -, tolerancia
a fallos -~ mayor disponibilidad
* NEXT-100: GlusterFS o Ceph

Storage System Throughtput last 6 months

frontend1 frontend2
! | | |
n@ n@ @ o
- - - -, @ E||E|-
storl stor2 stor3 stor4 analysisl
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200 TI_3 s B -
Analysis . -

Arquitectura de almacenamiento NEXT-100



Herramientas de monitorizacion remota, desarrollo de
software y sistema de informacién NEXT

* Monitorizacion y gestion remota: IPMI-IKVM, VNC, Nagios, Ganglia.
* Sistema de documentacion: docDB

* Desarrollo: Python, TensorFlow, PyTorch, Keras

* Control de versiones: GitHub y GitLab, Travis ClI, Git-LFS.
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Herramientas de registro y catalogacion de runes en NEXT

next-new-check-list | next-new-production | [T next-new-test | next-new-commissioning | next-new-troubles

" Reg|str0 de runes ELO NEXT-NEW ELOG CALIBRATION

K 49 > D LUist| New | Edit | Delete | Reply | Duplicate | Find | Config | Logout | Help

» Catalogacion de runes ytotSgtietia-tess

Author:

Typer
Run Type: 23 - Kr-83 + Double beta No Source

DETECTOR CONDITIONS - RUN 7911

Presure (banTemperature (°C)[Cathode Voitage (voits)[Gate Voitage (volts]]

JAVA CONDITIONS
GENERAL CONFIGURATION

Tiods o operaion [ Guese | Perger ] Ramberof Tiggers BT Bufer Size R Type Cods

TRIGGER CONFIGURATION
GLGBAL PAANETERS
TrggerWask | Tiggerreq | Auto Extemal rigger | Extemal Tgger | ouble Trgger | Wax T TigAlE | Events Trgh | EvenisTig | CWoize Trgh | CWaizeTrgB | Double Tigger | Wan Trme Trg A6 _| Events rgh | EvenisTrg | CWaizeTrgh | CWaizeTrg |

FEC DISCONNECTED CARD

next - NEXT FILE CATALOG logged in as: admin

Q, search OPTIONS

Show |25 ~|entries | Reload data Run number:

Run Number Source Start Date End Date Pressure (bar) Cath. Voltage (V) Gate. Voltage (V) Total Events Total Size (GB)
<] 7911 Kr-83 + Double beta No Source 10-03-2020 13:54:15 RUNNING 10,07 30.001,50 7.699,95 RUNNING RUNNING

BACKUP Archiving Location

i Tima Thr ns1 ‘Pulsa Valid Ext. nsy

TRG Auto External Trigger ON/OFF
Chl PMT FEC 2 PMTS TRG A Baseline dev. 1

Ch0 PMT FEC 2 PMTS TRG A Baseline dev. 1

Ch0 PMT FEC 2 PMTs TRG A Baseline dev.

Ch1 PMT FEC 2 PMTs TRG A Baseline dev.

FE general Baseline Ref

GEN Buffer Size

PMTFEC 2 Cho selected TRG

PMT FEC 2 Ch1 selected TRG

dNX0va | IANIHOHY Rpdb AR JelV 2] SISATVNY

PMT FEC 2 Ch10 selected TRG

PMTFEC 2 Chi1 selected TRG

PMT FEC 10 Ch12 selected TRG

| 7910 00-00-0000 00:00:00 10-03-2020 13:51:10 0,00 0,00 0,00 0,00
7909 Kr-83 + Double beta No Source 10-03-2020 13:36:39 100-00-0000 00:00:00 10,07 30.001,60 7.700,01 0,00
7908 Kr-83 + Double beta No Source 10-03-2020 13:12:52 100-00-0000 00:00:00 10,06 3,28 1.00 0,00
7907 Kr-83 + Double beta No Source 10-03-2020 13:03:56 10-03-2020 13:05:36 10,06 327 104 0,75
7905 Kr-83 + Double beta No Source 10-03-2020 13:00:24 10-03-2020 13:00:41 10,06 313 0,91 001
7904 Kr-83 + Double beta No Source 10-03-2020 12:57:12 100-00-0000 00:00:00 10,06 3,10 1,15 0,00
7903 Kr-83 + Double beta No Source 10-03-2020 12:54:54 100-00-0000 00:00:00 10,06 3,10 115 0,00
7902 Kr-83 + Double beta No Source 10-03-2020 12:41:56 00-00-0000 00:00:00 10,06 318 110 0,00
7901 Kr-83 + Double beta No Source 10-03-2020 12:38:48 00-00-0000 00:00:00 10,06 318 110 0,00
7900 Kr-83 + Double beta No Source 10-03-2020 12:35:27 100-00-0000 00:00:00 10,06 313 1,00 0,00

Run Number Source Start Date End Date Pressure (bar) Cath. Voltage (V) Gate. Voltage (V) Total Events: 2.002.417 Total Size: 5.999 GB

Showing 1 to 25 of 2,202 entries (filtered from 25 total entries) Previous | 1 | 2 3 4 .. 89  Next
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Recursos de computacion distribuidos en NEXT

3

T

=V P e

=TI

rj—

—
o

« Analisis de datos: Comportamiento de la electronica, busqueda de picos S1y S2 (centelleo
primario, centelleo secundario), energia, posicion, tiempo del evento, etc.

e Simulacion por modelizacion de Montecarlo: Calculo deposicion de energia,
simulacion de waveforms.

* Deep learning: Clasificacion y caracterizacion de eventos (sefial vs background).
https://arxiv.org/abs/1609.06202
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https://arxiv.org/abs/1609.06202
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