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- 2 lineas de fibra optica unen el LSC'y el-edifi
- Conexion con internet por radio-link (1 0 2 MB/s) y Fi
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- Temperatura estable dentro del LSC 22°-23°,
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Infraestructura de computacion NEXT en LSC
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Tipologia de Eventos y Adquisicion (DAQ)

0

 Dos fases en la toma de datos:

- Calibracion: Mayor niumero de eventos en el menor tiempo:
0 * Picos bit rate: 2 GDCs x 70 MB/s = 140 MB/s.

- Produccion: Trigger rate cae pero el buffer por evehto.:f”s-.u-béu -'-E'Stimacién RUN < 1MB/s.

> ] dateuser@ldclnext
Archivo Editar Ver Buscar Terminal Ayuda
Starting DATEDAQ_TEST DAQ Domain

[1] 38205 DATEDAQ_TEST_DAQ::DAQ_TEST_CONTROL X
DOMAIN DATEDAQ_TEST DAQ not ready.. Wait " "
Starting DATEDAQ TEST DAQ::DAQ_TEST CONTROL runControl Eile View Options Windows
Carpeta personal de (2] 3

dateuser DATEDAQ_TEST DAQ: :DAQ_TEST CONTROL not yet ready.. Wait DAQ_TEST
ALLDETECTORS n( 3 t

== Starting DATEALLDETECTORS DAQ Domain X DAQ Run Control

| T [1] 38316 HI running on ldcinext with PID 38391
DOMAIN DATEALLDETECTORS DAQ not yet ready.. Wait RC running on ldcinext with PID 38222 C \C O a

Papelera Starting DATEALLDETECTORS DAQ: :ALLDETECTORS CONTROL runControl 3 16419385 05 374859 62

[2] 33 Disconnected | Connected Ready to start Data Taking
Run Parameters

DATEALLDETECTORS DAQ: :ALLDETECTORS_CONTROL not yet ready.. Wait (Configuration
done.

stop

36264 724 896430 8939
NetBeans IDE 8,02 OTHOTR 55 s6t o Japt/din ' ‘ [EEC-00 | rassop 715830 #2574 970 43

ODIR set to linux LDC: Local Recording OFF . |
Variable 0S is set to Linux

Variable SMIDIR set to /opt/sm: GDC: NO Recording o
Variable DIMDIR 1s st to /opt/din B 53 256541 6950 7 4018

e _ : 5385 Run Control Status : RUNNING } 16419385 @5 374856 62

LDC name 1dc2next ldcinext 1dc3next
host 192.168.102.2 192.168.102.1 192.168.102.3
Current Trigger rate 15.000 15.000 15.000

Average Trigger rate 14.815 14.827 14.815 ey Ry UG e D
Message

Number of sub-events 18697 18697 18697
stefreadout/Linux/readout_UDP" (2016-4 ~
Sub-event rate 15 15 15 Bigger
Sub-events recorded 18698 18698 18698 xt/files/perDetector/SOR.commands Smaller
Sub-event recorded rate |15 14 15
g file after 1 retries: giving up
Bytes injected 75314806832 39154210528 60372164432 ste/readout/Linux/readout_UDP" (2016-04-13 15:50:32.659356871
Byte injected rate 60.422 MB/s 31.412 MB/s 48.434 MB/s
Bytes recorded 75312213148 39154088028 60370867308
Byte recorded rate 60.471 MB/s 31.387 MB/s 48.413 MB/s > with 5385

database
}5

Nb. evts w/o HLT decision [0 ° °
il y Detector Partition  Run  ErCode Message
GDC name gdcinext gdc2next
host 192.168.102.4 192.168.102.5
ber of sub-event 28050 28046
S Messages: Clean now | Auto
Sub-event rate 22 22
Events recorded 9354 9348
Event recorded rate 7 7
Bytes recorded 87416663808 87416662848

Byte recorded rate 71.070 MB/s 69.200 MB/s

File count 1 1
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Automatizacion: DAQ Almacenamlento y Computo
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) ey
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260 1
6950 7:49]8 | |44 4 96
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37 BE . - | 17 g

808 |8201 / ’ 08 :
448 109408201 J 4 g
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LDC 2

57418 1 64
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2008 0a12cs IV CECOREE 715630

050 754918 | |4:9609 999 2495801 269 19 70 53 256541
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Resumen recursos NEXT-NEW en el LSC.

0

(7)next

CPUs: i el
- 150 threads para trabajos de decodificacion + analisis.

4 57418 1 6419385 05 374859 62 5257
26 058 686264 724 896430 8939 37 o7
8186 44 26441517385 715830 12574 970 43 808 820129

Red de almacenamlento A% computOﬂ SB91 200 19 70 53 256541 6950 74918

3190 461 94 98104 57418 1 6419385 05 374859 62 52534 637936 931¢

2 Red de CaICUIO y almagemﬁmlghg 14419;,;5%3&]%7;:0 T:?fog,i 3493 8178 ::Ra 13 95 04 98¢

« Utilizacion re_al picos.globales de 7:8.Gb/s Gﬁi;iﬁ?érilace

i 724 896430 8939 37 978 13 95 04 986334408 26 058 686264 724 806430 8930 37 978 13 95 04 98633440
715830 12574 970 43 808 82012098 041498186 44 26441517385 715830 #2574 970 43 808 820129
256541 6850 7.4918 4:9609 999 2405891 269 19 70 53 256541 6950 7 4818 4 9609

Sistema dé Almacer)?fmﬂ@gn&fqgﬁ tloliterepies 0 e o

"26 058 686264 724 896430 8939 37 978 13 05 04 0863344(

15830 12574 970.43 808 82017@ |04'|498f6 44 ﬁg? (8 ’ 12QUANT 808 87082008 04140
- 3 nodos de almacenamiento GlusterkS, (84.discos). ...
}385 05 374859 62 52534 637936 93190 461 94 08104 57418 1 6419385 @5 374859 62 52534 6379 0319

- 300 TB almacenarhreﬂta@ peﬁmgacn@n’[ 26 058 696264 724 896430 8930 37 07 13 o

74 970 43 808 82012098 041468186 44 26441517385 715830 12574 070 43 808 82012

- Archivado en Ilbrerla de‘*crrf’fas t:T.7 2§1_‘|'7F8)>41 T

3190 461 94 98104 57418 1 6419385 05 374859 62 52534

- Archivado suplementario en DISCO % 32 (1[@‘3 C ‘}’(ternos (8TB) de
archivado. e o e o



Diagrama de Flujo de Datos.

Example RUN 4840 / Source: Kr + Th

26919 70°53 256541 6950 704918

Sefial Eléctrica Rayv Data RWF " PMAPS KDST/HDST

)78 13 95 04 086334408 26 058 686264 724 896430 8939 37 ¢
041498186 44 715830 12 13 808 8201299

999 2495891 — R 49609

03190 461 04 (Rl 1 6419385 05 52534 637936

. 14324X500 MB 7,162 219 MB | '7.162X8MB = 1x53MB

715830 12574 970 43 808 82012998 041458186 44 26441517385 715830 12574 070 43 808 82012998 ”J4lf—m15=.:' L

9809 2405 256541
2534 63 8104 574 859 6

686264 724 896430 8939 37 978 13 95 04 986334408 26 058 686264 724 BD6A30 BI3Y 37 978 13 95 04 9863408 26 058 6RE
17385 715830 12574 970 43 808 82012008 041498186 44 26441517385 715830 K2574 070 43 808 82012008 041498186 44 2644151736
053 86541 609Q)70dps 4 ce0e o osl oYy 260 10 70 53 2@ Offo 7 408 4 @O Voo 24055
57418 1 R419385 05 374850 62 8234 637036 93130 461 94 OBIOA STAIS 1 6410385 S /RN 62 52534 637936 9319
G5 cacosh 10 830430 D36 37 O7B 13 05 04 066334408 26 0S8 686264 724 89643lE30 37 678 1 95 O
715830 12574 970 43 808 S2CJENDS 041408186 44 264AREN3SS 715830
) 53 256541 6950 7 4918 4-06008l 990 2405891 269 70 53 256548 6950 7 4
4 57418 16419385 05 374850 62 52534 6 93100 461 04 9giofll7418 1 6419385 @5 37485
806430 8030 37 o76@AS 04 986334408 248 686264 724 896430
15830 12574 070 43 808 SpEuaagg 041408186 44 264

‘ Detector 1 0 01 0

05 374859 hc 525

264 724 8964
715830 12574 070 43 808 82012998

aab3 256541 6950

(P)next



Herramientas de Registro, Catalogacion y

Monitorizacion remota.

Registro de runnes: ELOG (CERN)

D 195.77.159.50
Apps B NEXTIDRAC B NEXT Monitori M Genomics Data Center E> [3 https://www.h [ D Robinso & Estado delServic #» 74 casas deobr. [% GestionTrabajo [ PHP Multi Pag ) How to Paginat
ew-production | [EEIEIRCIEIIE N

Logged in as "next"

Run Conditions
Run Type: 83 run

DETECTOR CONDITIONS - RUN 4797

[oresire Gan[Temperature Co)[Cathod Vorage (vots)[Gate Voriage (vorts]

JAVA CONDITIONS:

Other bookmarks

GENERAL CONFIGURATION

Mode of operation Pretrigger Number of Triggers

TRIGGER CONFIGURATION

GLOBAL PARAMETERS INTERNAL TRIGGER

Trigger Mask ‘Auto External Trigger Double Trigger Events Trg A CWsizeTrg A

FEC DISCONNECTED CARD

CWsize TrgB

FEC 6 disconnected FEC 8 disconnected FEC 10 disconnected

PMT FE CONNECTED CARD

FEC 12 disconnected

PMT 16 PMT 17

PMT ZS CONFIGURATION

Filter Samples. Filter Samples

Int. Ev- Qmin 3 Max Time Thr (ns) Min Time Thr (ns) Mask Time Thr (ns)

PMT CHANNEL TRIGGER B CONFIGURATION

Pulse Valid Ext. (ns)

Trigger ONIOFF- Inv Polarity Trigger Q Max Amplitude Int. Ev. Qmin Int._ Ev. Qmax Max Time Thr (ns) Min Time Thr (ns) Mask Time Thr (ns)

PMT CHANNEL TRIGGER EXT CONFIGURATION

Pulse Valid Et. (ns)

Max Amplitude Int. Ev. Q1 Int. Ev. Qmax Amp. Thrl Max Time Thr (ns) WMin Time Thr (ns) Mask Time Thr (ns)

PMT CHANNEL BLR CONFIGURATION

Pulse Valid Ext. (ns)

Mau threshold Discharge line Discharge slope Dis coel H “Acum thr L ‘Acum thr H

2
5
5

next




Herramientas de Registro, Catalogacion y
Monitorizacion remota

Catalogo de ficheros de analisis: NEXT FileCatalog

U
NEXT FILE CATALOG

Q search All data next logout

Show |25 v entries Run number:

Data Type Source Pressure Nuf:;er Cath. Voltage Gate Voltage Total Events Start Date End Date eLog Comments

SISATVNY

DATA Kr-83 T 4734 -27.999,00 -7.000,00 2.687.872 07-10-2017 11:27:46 10-10-2017 10:37:57 =

RAWDATA DATE date-7.65-1 NEXT-NEW 2.687.872 14.746,30 5.752,74 ) 07-10-2017 11:27:46 10-10-2017 10:37:57

HDF5 shifter 2.687.690 4.301,95 1.678,25 J 07-10-2017 11:39:34 10-10-2017 10:54:23

KDST icuser 1.872.815 0,18 0,07 ) 14-11-2017 18:40:12 14-11-2017 22:12:42

PMAPS ‘ icuser l v0.9.1-20171107_prod ‘ 2.687.180 9,84 3,84 09-11-2017 16:06:26 ‘ 11-11-2017 04:03:21 l l

v0.9.3-20171109_prod

Kr-83 -27.999,00 -7.000,00 1.720.334 29-09-2017 20:26:17 01-10-2017 17:13:49
Kr-83 -27.999,00 -7.000,00 1.177:118 21-09-2017 13:08:30 22-09-2017 19:12:52
Kr-83 -27.999,00 -7.000,00 1.751.771 19-09-2017 14:39:51 21-09-2017 11:08:41
Kr-83 -27.999,00 -7.000,00 2.443.901 07-09-2017 20:44:21 11-09-2017 09:57:55
MC EnrichedXe BKG studies
MC DepletedXe Bi(MC)
MC Co-56 (Lat. port)
MC Na-22 (Lat. port)
mC Kr-83
DATA Kr-83 2991 -21.499,00 -6.500,00 821.998 17-11-2017 16:45:08 26-11-2016 22:59:50

DATA Kr-83 2990 -21.499,00 -6.500,00 80.245 17-11-2017 16:45:11 26-11-2016 12:02:02

DATA Kr-83 2989 -21.499,00 -6.500,00 43.172 17-11-2017 16:45:14 26-11-2016 10:48:50
DATA Kr-83 2987 -21.500,00 -6.500,00 85.047 17-11-2017 16:45:17 26-11-2016 09:16:05
DATA Kr-83 2986 -21.499,00 -6.500,00 145.595 17-11-2017 16:45:20 26-11-2016 08:07:09

DATA Kr-83 2985 -21.500,00 -6.500,00 174.956 17-11-2017 16:45:23 26-11-2016 06:07:46

DATA Kr-83 2984 -21.499,00 -6.500,00 336.804 17-11-2017 16:45:25 26-11-2016 03:46:35
DATA Kr-83 2982 -21.499,00 -6.500,00 4.682 17-11-2017 16:45:27 24-11-2016 14:29:23
DATA Kr-83 2981 0,00 0,00 1.379.533 23-11-2016 20:12:56 24-11-2016 14:19:34
DATA Kr-83 2980 0,00 0,00 381.992 23-11-2016 14:14:50 23-11-2016 19:31:53
DATA Kr-83 2977 0,00 0,00 10.400 23-11-2016 12:18:17 23-11-2016 12:42:43

DATA Kr-83 2976 0,00 0,00 12.069 23-11-2016 11:49:07 23-11-2016 12:15:01

DATA Kr-83 2983 -21.499,00 -6.500,00 2.526.034 17-11-2017 16:45:39 25-11-2016 23:25:21

Data Type Source Pressure Run Number. Voltage Cathode Voltage Gate Total Events Start Date End Date Comments




Herramientas de Registro, Catalogacion y
Monitorizacion y Administracion remota

Monitorizacion remota de los equipos: N

Current RUN Status:

Run Number 5375

Staus STARTED
Star Time 1210312018 18:28:06
End Time

Last Update Time 1200372018 18:29:07

Duration (seconds) 60

Current Trigger/Event Rate

Avg. Trigger Rate (H2) | 6,700

Total Events. 402

Current Storage Status

Bytes Recorded 37668

Recording Birate 64,21 MBIS
Recording Enabled  vES
Analysis Disk Used

Raw Data Disk Used

Max. Recording 19,14 days.

195.77.159.50:

Apps B NEXTIDRAC

Main | Search | Views

Aggregate Graphs

14% [87T free]
49% [102T free]

RUN Conditions:
Source
Buffer Size
Operation Mode

Preuigger
Hardware Cong

Temperature (C*)
Pressure (bar)
Voltage Cathode (volis)

Voliage Gate (volts)
Trigger Parameters:
Trigger Mask
Auto Extenal Trigger

External Trigger

Trigger Frequency (Hz)

REFRESH

NEXT Monitori

Compare Hosts

“default” at Sun, 11 Mar 2018 18:19:09 +0100

Last| hour = 2hr  4hr  8hr  day

D D @D s

default

temperature

Bytes/sec

|In
B out

Now:
Now

14.8M
15.2M

D =D G

sont

Bytes/sec

week month  3months

Genomics [ Data Center Ex

Events

6 months.

Automatic Rotation

year job

ldcInext Network last hour

7130
Min
Hin

40
1414 Avg
14.6M Avg

15.0n
15.4m

Max
Hax

1

5:00

15.8M
16.2M

gdc2next Network last hour

AR

[0] No physics.

2000
Test Mode

1000

4183
10,14

353

Live Dashboard

or from

ions (12/03/2018 18:28:06):

[ https://www.h M D Robinson

Mobile

ldc2next Network last hour

Bytes/sec

17120 17
Now: 27.6M
Now: 28.4M

|in
B out

Min: 27.0M Avg
Min: 27.9M Avg

28.6M

29.4M Max: 30.7M

D @D rorsronvens

storlnext Network last hour
sont

700
6o
son
s0m
300
201
10H

Bytes/sec

-Us

Current Network Status

Last Updated: Mon Mar 12 17:34:06 CET 2018
Updated every 90 seconds

Nagio: 5.1
b ey

13

v.nagios.org

History For all hosts
v Notifications For All Hosts
¥ Host Status De

Limit Results:
Host ¥
analysisinext

100
Service %
Current Load
PING
SSH
‘Space in Disk /data0
System Status
frontendinext Current Load
PING
RAID Disk
SSH
‘Space in Disk /data0
stem Status
gdctnext Current Load
NEXT services
PING
SSH
Space in Disk /data0
‘Space in Disk /datal
System Status
gdc2next Current Lo:

NEXT services

Up Down Unreachable Pending

Host Status Totals

] ]
All Problems Al Types
[ 13

) 7

Status ¥
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK
oK

1 ) 0
All Problems Al Types
1 76

)

Last Check ¥

03122018 17:27:06
03122018 17:30:47
03122018 17:32:28
03-12-2018 17:28:09
03122018 17:20:51
03122018 17:25:31
03122018 17:27:12
03122018 16:49:16
03122018 17:28:57
03122018 17:32:37
03122018 17:32:18
03122018 17:33:59
03122018 17:25:41
03122018 17:29:21
03122018 17:29:25
03122018 17:20:06
03122018 17:24:47
03122018 17:33:28
03122018 17:26:09
03-12-2018 17:25:49

Service Status Details For All Hosts

Duration %
321 17m 0s
3240 23m 195
324 1h 11m 385
13d 18h 45m 575
324 0h 19m 165
324 4h 28m 355,
324 4h 26m 545,
11d 15h 44m 505
32d4h 25m 95
324 4h 31m 295
324 4h 26m 48s.
3243 20m 75
13d 4h 18m 265
324 3h 54m 455
3243 54m 415
323 55m 0s
32430 19m 195
3243 25m 385,

Attempt ¥
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
32d3h 27m 575
13d 4h 18m 175

13
13

Status Information
- load average: 21.23, 22.39, 23.66
PING OK - Packet loss = 0%, RTA = 0.26 ms
SSH OK - OpenSSH_5.3 (protocol 2.0)
DISK OK - free space: / 16859 MB (15% inode=84%)
OK[31.0°C]
OK - load average: 0.5, 0.46, 0.39
PING OK - Packet oss = 0%, RTA = 0.28 ms
OK - Checked 4 arrays.
SSH OK - OpensSSH_5.3 (protocol 2.0)
DISK OK - free space: / 20285 MB (41% inode=949%)
oK [230°C]
- load average: 0.00, 0.00, 0.00
oK
PING OK - Packet loss = 0%, RTA = 0.20 ms.
SSH OK - OpenSSH_5.3 (protocol 2.0)
DISK OK - free space: /data0 1857506 MB (999% inode=99%).
DISK OK - free space: /data1 1857506 MB (999% inode=99%).
oK [220°C]
- load average: 0.00, 0.00, 0.00
oK
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Otros tipos analisis. Recursos IFIC/CERN

 Simulaciones del detector: Montecarlo.

1. GRID IFIC (100 cores)
» Calculo de la deposicion de energia.

» Simulacion de las Waveforms del detector. =~ = f?_i i i
86 44 26441517385 5830 12574 970 43 808 82
2. CERN (]_OOTB y 1000 Cores) 49609 99 2495891 19 70 53 256541 6950 74918 4 06C

1 6419385 0O 859 62 52

« Se afiade la informacion “True;_f:r Ruj d?f)gsjfngff ado + Shaping g{]emija@eh,aL de la electronica.
* Fase de analisis con el'software: NEXTInvisible Cities: 170 e o 00 s v

050 74918 , 4,9609 999 240589 56541 6950 74918 4 9609
Comportam|ent0 de la‘ eL%QtEP !9@3(@%Hf9 Di@M j:gpéh%% 05 374859 62 52534 63/
Busca de p|cos 81y S2:enwaveforms éﬁemellempmmaaﬂlosgyl@e@uwd&rlo)

E 715830 12574 970@ CS 8201209 041498186 44 26441517385 715830 #2574 970 43 808 82012998 04
nergla pOS|C|0n y memezqo € 4§¥9e 9'99 2405801 269 19 70 53 256541 6950 7 4918 4 9609 249¢
= EtC 1 57418 16419385 05 374859 62 52534 637936 93190 461 94 08104 57418 | 6419385 @5 374850 62 52534 637036 93190 461

64 724 896430 8939 37 978 13 95 04 986334408 26 O58 686264 724 BO6430 8930 37 G78 43 05 04 0863344(

3. Neutrinosl (55 TB 128 th’f%@@&l 808 82012998 041498185 44 26441517385 715830 12CAMNT UM 803 22012008 0414081
« Estudios flnaIeS'_de:-:d ﬁnnﬁiﬁé%ﬁoﬁ €entre Si %jﬁa?1 B&dkgréiﬁhdﬁ%o e

1385 05 374859 62 52534 637936 93190 461 04 98104 57418 1 6419385 @5 374859 62 52534 637936 G310
264 724 896430 8939 37 G678 13 95 04 986334408 26 058 686264 724 886430 8939 37 978 13 95 Of
12574 970 43 808 82012998 041488186 44 26441517385 30 12574 970 43 808 82012

 Deep Learning: CIaS|f|caC|or1“(s‘e‘i"‘raI_%v§ bac Pcﬂjh?dz W&farﬁct‘e‘”ﬁZamon de

160 461 94 G8Y04 57418 1 6419385 05 374858 62 52534

eventos. 13 078 13 05 04 0B6334408 26 058 686264 724 B9BA30 8O

- Servidor 4 GPUs: 2 x Geforce Titan X Pascal + 2 x Gré?force ;],OQOAT

(7next



NEXT-100

e A partir de 2019 instalacion en el LSC.

¢ Incremento del nimero de ‘sensores respecto a N_EXT NEW -
Incremento del volumen:de datos generad@s. 419385 05 374850 52 52534 6375

26 058 686264 724 896430 37 978 13 95
e GlusterFS ’? Lustre ’? CEPH ’? 008 zflf- B186 44 2CA4ISITI8S  7ISE30 12574 970 43 808 82012938 O
G99 24058491 } 19 70 53 256541 6950 7-4918 4 9609
2534 637936 461 94 098104 57418 1 6419385 05 374859 62 53
e Separar DAQ (LSC) de CQmI}U;EOA | almacenamienta.en. ediafICIQ externo. :
) 12574 970 43 808 82012998 041458186 44 26441517385 715830 12574 970 43 808 82012998 0414 i :
D 53 256541 6950 754918 4-9609 999 2405891 269 19 70 53 256541 6950 7 4918 4 9609 805 249

NEXT-NEW NEXT-100

ATCA: numero de links 12 30

ATCA: ancho de banda 140MB/s 480MB/s
Numero LDCs

Numero de GDCs

Almacenamiento: tamafio

Almacenamiento: nodos

Calculo: numero cores




Computing en NEXT

715830 12574 970 43
269 19 70 53 256541 6950 7:4918
36 93190 461 94 98104 57418 1 6418385 05 374858 62 52534 637036 ¢
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16 44 26441517385 715830 12574 O70 43 808 82012998 041498186 44 26441517385 715838 1AM 808 8202008 041498186 44 2644151738°
269 19 70 53 256541 6950 7:4018 449609 7 4 4 9609 999 2495891
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70 53 256541 6950 7:4018  4:9609 999 2495891 269 19 70 53 256541 6950 7 4918 4 9609
52534 637936 93190 461 94 98104 57418 16419385 05 374850 62 52534 5637936 03100 4

37 978 13 95 04 986334408 26 058 686264 724 896430 8930 37 978 13 95 04
3 808 82012998 041498186 44 26441517385 715830 12574 070 43 808 820!
999 2495891 269 19 70 53 256541 6950 704918

98104 57418 1 6419385 05 374859 62
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26 058 686264 724 896430 8939
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