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Who are we?

* CETA-CIEMAT data center is joint iniciative with regional government
of Extremadura.

 Public institution, financed by Spanish budgets (PGE) & European
founds (FEDER).

* Mission: Consolidate and disseminate eScience and ITs, specially Grid
and elnfrastructures.

e Offer our resources: Grid, Cloud, and HPC (GPUs, clusters, ...).
* Contribute to the effective expansion of eScience.
* Facilitate usage of resources.
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Who are we?
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Our infrastructure

* Computing:
* For grid
e For CPU/GPGPU

* Storage:
* Lustre
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* Networks:
* Ethernet
* Infiniband
* Fibre channel

* Free cooling

* Redundancy
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16 Nodes
(* GPU TESLA sccalerators)

Our infrastructure ._%

* Computing HPC: -

* GPGPU:
17 nodes x 2 TESLA
e 32 nodes x 2 FERMI
* 8 nodes KEPLER

Monitoring & Admin
Network
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Our infrastructure

* Storage:
* +500TB (RAIDS5 + HotSpare)
» 2 Tape library for backups / HSM
e CEPH (in progress)

* Network

* 10 Gb Ethernet backbone

* Redlris Nova internet connection (10Gb/s) and
Regional wide-area network (10Gb/s)

* Infiniband connection in the cluster
* Lustre storage by fibre cannel and SAS
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Our infrastructure

EEE---J Partitions:

8 GPU Kepler Nodes | * normal: x86 architecture

normal .
- without acelerators only
17 Nodes -—I_I_ login-hpc CPU.

SLURM * gpu: x86 architecture

16 GPU TESLA Nod i . . qe
— partitions | with Nvidia CUDA

| [ ey acelerators: Tesla, Fermi,

Kepler
32 GPU FERMI Nodes . .

- * mic: x86 architecture

.- with Xeon PHI
2 Xeon Phi Nodes
acelerators.
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Our infrastructure

 *Configuration:

Version 16.05 (update soon)

2 slurmctl nodes
* Native active/passive mode

1 front-end login node
Munge encryption
Mysqgl, LDAP, Xdmod,...
Libraries by modules
Job priority multifactor
High qualify staff:
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Slurm deployment
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Deploying SLURM by
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Puppet. Do yo know about it?

* Puppet is designed to manage configurations.

* The user describes system resources and their state, using Puppet's
declarative language.

* This information is stored in files called "Puppet manifests".

* Puppet discovers the system information via a utility called Facter,
and compiles the Puppet manifests into a system-specific catalog
containing resources and resource dependency.

* Any actions taken by Puppet are then reported.

* The resource abstraction layer enables administrators to describe the
configuration in high-level terms, such packages without the need to
specify OS specific commands (such as rpm, yum, apt).
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Slurm deployment

every

f Puppet 1 30 minutes
'L server J‘

Puppet client

Installation { Download/add repo ]

r

Compile, config file,

Client/server configuration galEEEEEE

service  painiaiaiaiaiel Run/stop services

params

CENTRO E’XTREMEKIO DE
TECNOLOGIAS AVANZADAS

N\ s E@m o —
O E T A Ciremat oAtk ™

Y UNIVERSIDADES
¥ Tecncibgicas

"Una manera de hacer Europa™




Slurm deployment

* Puppet:

* Installation by puppet
* Login
e Slurm server
e Slurm nodes
* Installation libraries (different versions)
* Installation flavors of MPI (and versions)
* Installation Mysql (slurmdb)
* Installation Xdmod

* Parameters of installation on a YAML

* New “;‘unctional” cluster = 1-2 hours (depends cpu/network/hdd/puppet
server

(1 Login, 76 Nodes, 65 module libraries, 2 slurm HA, mysql)
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Accounting and stats about Slurm
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Accounting and stat

 Stats/Accounts:
* Based on Xdmod / SlurmDB / Tableau / Dclogs (“Data Center Logs”)

Slurm\DB
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Archivo Datos Hoja detrabajo

# € o RAQ GO

Dashboard Trazado

Vista previa del dispositivo
Tamaiio

Automatico

Hojas

[

Job facts

Job hourly calendar
Job stats - Wait hours
Job stats

Waiting factor hist
Job stats - Wall hours
Waiting factor evol

Objetos

00 Horizontal 4 Imagen

S vertical @ Paginaweb

A Texto D En blanco
Flotante

Mostrar titulo de dashboard

B Fuente de datos

45234 marcas 6462 filas por 7 columnas

Dashboard

B Accounting por nodos

Historia Analisis Mapa Formato Servidor Ventana Ayuda
[ - k- B3 & IF 2 - - {T. f | Ajustaranchura ~ gl- o7 o§ = Mostrarme
* | [Explorar periodo . . . . . sz
w n i) e s Historial de trabajos por Estado de finalizacion
Proyecto envio = FHinicio Estado fin. Proyecto’ Grupo de investigacion Particion Req Mem Req Cores Cores/n  Nodecount Timelimit Arival Wait Wall Norm. Node Timelimit  Waiting
(Todo) . hours hours hours hours hours accuracy factor
. 105/2018 0:03:00  27/05/2018 0:03:00 COMPLETED (Sin asignar) ~ Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c 1n 168 h 000h  2150h 2572h  2150h 0,128 0,000 A
i Ambito
27/05/2018 0:06:18  27/05/2018 0:06:18 COMPLETED (Sin asignar) ~ Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c 1in 168 h 0,06 h 000h  2404h 2875h  2404h 0,143 0,000
(Todo) T | 271052018 23:29:47 27/052018 23:29:48 COMPLETED (Sin asignar)  Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c 1in 168 h 2339h 000h  2412h  2885h  2412h 0,144 0,000
Centro o dpto. 27/05/2018 23:30:18 27/05/2018 23:30:19 NODE_FAIL  (Sin asignar) Grupo de Fisica Estadistica (U.. normal 23940Mn 1c 1c in 168 h 001h 0,00 h 0,00 h 0,00 h 0,00 h 0,000 0,097
(Todo) v || 2710512018 23:30:58 27/05/2018 23:30:58 COMPLETED (Sin asignar) ~ Grupo de Fisica Estadistica (U.. normal 31985Mn 1c 1c 1in 168 h 0,01h 000h  2644h  5923h  2644h 0,157 0,000
Filt 27/05/2018 23:35:30 27/05/2018 23:35:31 COMPLETED (Sin asignar) ~ Grupo de Fisica Estadistica (U.. normal 23940Mn 1c 1c 1in 168 h 0,08 h 000h  27,70n  3133h 27,70h 0,165 0,000
litrar grupos
grupo 28/05/2018 9:21:30  28/05/2018 9:21:31  CANCELLED  (Sin asignar)  Tecnologia de Fusion gpu 23939Mn 1c 1c 1in 336h 977h 0,00 h 228h 258h 228h 0,007 0,000
‘odo, v
{Todo) 28/05/2018 9:24:21  28/05/2018 9:2422  CANCELLED  (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c 1n 336h 0,05h 0,00h 001h 001h 001h 0,000 0,026
Filtrar usuarios 28/05/2018 9:25:13  28/05/2018 9:25:13  CANCELLED  (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c 1n 336h 0,01h 0,00 h 222h 251h 222h 0,007 0,000
(Todo) v || 28/05/2018 9:26:45 28/05/2018 9:26:46 CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c 1in 336h 0,03h 0,00h 219h 248h 219h 0,007 0,000
Filtrar pariticiones 28/05/2018 11:35:55 28/05/2018 11:35:55 FAILED (Sin asignar) ~ Aceleradores de Particulas normal 23939Mn 1c 1c 1n 336h 215h 0,00 h 032h 039h 032h 0,001 0,000
(Todo) 28/05/2018 11:39:44 28/05/2018 11:39:45 CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23939Mn 1c 1c 1in 336h 0,06 h 000h  2583h 2928h  2583h 0,077 0,000
odo, -
28/05/2018 11:40:48 28/05/2018 11:40:48 CANCELLED (Sin asignar) Tecnologia de Fusion gpu 23940Mn 1c 1c 1in 336h 0,02h 000h  2581h  2926h 2581h 0,077 0,000
Filtrar hardware 28/05/2018 11:41:38 28/05/2018 11:41:38 CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c in 336h 001h 0,00h 2580 h 2924h  2580h 0,077 0,000
(Todo) ¥ || 28/05/2018 11:54:53 28/05/2018 11:54:53 CANCELLED (Sin asignar) Instituto de Arqueologia de M.. gpu 64161Mn 1c 1c in 168 h 022h 0,00 h 001h 0,08h 001h 0,000 0,000
Filtrar por nombre 28/05/2018 11:57:30 28/05/2018 11:57:30 COMPLETED (Sin asignar)  Instituto de Arqueologia de M.. gpu 64161Mn 1c 1c 1in 168 h 004h 000h  1293h 7644h  1293h 0,077 0,000
(Todo) .|| 281052018 11:58:49 28/05/2018 11:58:50 COMPLETED (Sin asignar) ~Aceleradores de Particulas normal 23939Mn 1c 1c 1in 336h 0,02h 0,00 h 0,18h 021h 0,18h 0,001 0,002
28/05/2018 13:11:19  28/05/2018 13:11:27 TIMEOUT (Sin asignar) ~ Aceleradores de Particulas normal 23939Mn 1c 1c 1in 336h 121h 000h  33600h 40192h 33600h 1,000 0000
Filtrar por estado fin. ARIAFIAAAD 4% FALAR  ARIAFRAAN A8 FAAR  AARIAELL R e e e — AnAanR A a- A= A= Ans
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08:00 o S 50%
10:00 1o% 1 z Il TmEoUT
12:00 ! £
14:00 1 "
16:00 5 Iofy = COMPLETED
o
00 0% 240% 10,18% 1,21% 5.730 trabsjos
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b=} 7543%
2
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°
2
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05 : 41,31%
=3
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L)
; 21,54%
12,12% 10,59% 10,12% 8.25%
431% - 2,86% 969% 930 g 4,84%
COMPLETED
00 0% | mmm I L — e [ e 34,844 horas-nodo
P— iuli = = = o o o = = a a a 87%
mayo 2018 junio 2018 julio 2018 agosto 2018 = ® S @ s s = z = S S 2
v - h - s by ~ - -
= & - Py - & A
B Accounting individualizado B Utilizacién de recursos | BB Historial de trabajos LT_"_ EE"_ D’_"_
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Archivo Datos Hojadetrabajo Dashboard Historia Analisis Mapa Formato Servidor Ventana Ayuda

e S5 B G §-C - [~ o k- 8B F | 20 - # | Vistacompleta ~ gl - °J 9 = Mostrarme
Dashboard Trazado *  [periodo de estudio . . . . - S les
— Accounting por nodos y grupo de investigacion, ultimos tres meses
Vist addl d = ultimos tres meses v =
SIS 0 B Ly . . Max cores Ma N Duracion Tiempode Horas- Horascor Horas- Horas- Aceleraci
Origen de muestras u::a‘r’i‘:u ':;0‘:: N° de jobs :c:r:i :;d‘: g;g: r::( ':gdb: l::,’: ﬁ:dl:: joby duracion ne;’n::‘;ia media por espera core e normaliz gpu nodo Eta Cpu EtaGpu 6nvs. Eul v';;i:;‘:'
T 01/01/2017 nodo por job por job job por job servidas adas servidas  servidas er
Toral general 29 14.450 14.657 1.268 101 108 5 2 24 940 h 432h 38h 135h 431.228 1.208.334 43.657 51.158 0,700 0,794 2,8x 27,80%
A - -
tomatico T | ot por RACK BC 20 1136 1136 128 16 32 1 2 14 %1h  157h  121h 29h 65809 74697 2735 12999 0597 0,501 11 4471%
T 7| RACKBD 21 5344 5344 320 32 60 1 2 12 663h 155h 23h 26h 78649 92118 18725  10.350 0,628 0,961 1,2¢ 18,32%
Hojas Filtrar ambitos ... RACK BE " 114 114 24 2 0 1 0 12 940 h 15h 225h 13h 30.036 69.974 0 1.781 0,976 2,3x 55,06%
. (Todo) M RACK DA 22 7.180 7.180 576 40 16 1 2 24 597 h 432h 30h 242h 149.937 397.855 22197 20.305 0,429 0,920 2,7x 27,86%
[, Accounting HPC (gantt) § -
. Filtrar entidades ... RACK DB 15 676 883 220 1 0 & 0 20 669 h 349h 69h 85h 106.707 573.691 0 5723 0,872 5,4x 29,46%
[, Accounting HPC (tabla)
(Todo) A
— — idad:
Filtar grupos .. e = — ———}illi§ : : \dentidad:
- — —— - B Aceleradores de Particulas
(Todo) M L) —
- ~ — EEEEE A= ssersI= casaaTaEs — Astrofisica de Particulas
Filtrar usuarios .. ' = e )
— —— Bioinformatics and HPC (UCA..
(Todo) v — — | -
§ i T | Centro de Biologia Molecular (..
Filtrar racks ... = i v L ———————————
(Todo) - i T B I T T . CETA
RACKBD o - — H | Contaminacion Atmosferica
Filtrar nodos ... —] ——— i ) I Dept Ingenieria y Ciencia de .
Tod: — i i ] i
(Todo) v — ! ! Desalacion Solar
Valores de accounting — I Grupo de Fisica Estadistica (U.
% de explotacion ~ . o Grupo de Ingenieria de Medio..
Aceleracion vs. Euler 1 — n o ! Instituto de Arqueologia de M..
© - i i — i
Duracion media por job ————————— i = —— i ! H Inteligencia Artificial e Ingenie..
— i i
Eta Cpu v ! ' Il oncologia Molecular
:" Gpu . ——— | : ' RSTOR*
i ————— !
oras-core nom-|a zadas ] — T I sistemas de Concentracion S.
Horas-core servidas 1 —
' i o —— ' T ia de Fusion
Horas-gpu servidas RACKBE -
i Unidad de Eolica
Horas-nodo servidas RACK DA — oy ] - -t T
Max GPUs por job y nodo - 'y - =l HH- Unknown
H A
Max GPUs por nodo E E ! B
Max cores asignados por nodo 0 " vt " [ : :
: . 3 = = : :
Max cores por job y nodo i =1 n [
T 1 H
Max duracion por job — - E: B
Max jobs por nodo . . ii ii E
Mix nodos por job o i i
Max tiempo de espera por job q i Ei ii i
N° de GPUs B3t Do Y H
i i '
1" e cores i Bl ; :
e F i = : ;
Objetos e raes i i 5 1 :
N° de slots ] I ] 1 5 x
1 ] i i i ; T
00 Horizonta: 4 Imagen N de usuarios E i i i i i E
S vertical @ Paginaweb Tiempo de espera por job v | ~xexcos ! n 1 L i ; r '
A Texto D En blanco ig | :. i i
ke P
07 i |
g — . r . . .
Mostrar titulo de dashboard 7 de jun 17 de jun 27 de jun 7 de jul 17 de jul 27 de jul 6 de ago 16 de ago

B Fuente de datos HH Accounting por nodos | B Accounting individualizado BB Utilizacién de recursos  Historial de trabajos E.", E.j', [I'..
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Archivo Datos Hoja de trabajo
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[, Cumuled demand per day
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00 Horizontal 4 Imagen

S vertical @ Paginaweb

A Texto D En blanco
Flotante

Mostrar titulo de dashboard

B Fuente de datos

Dashboard  Historia

B Accounting por nodos

Andlisis Mapa Formato Servidor Ventana Ayuda
W@ - BelE | 20T
Periodo de estudio
ultimos tres meses v

Origen de muestras
01/01/2017

Mostrar potencial en espera junio

Bal- 7 g

Utilizacion de recursos por Grupo de investigacion, ultimos tres meses

N° diario de nodos en uso

julio agosto

= Mostrarme

Umbral saciedad

Falso v

Demanda acumulada
horas-nodo servidas v

Dimension de referencia

Grupo de investigacion v
Account
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(Todo) v
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Filtrar usuarios

Wﬂiiiiiuu"llilliiiuiiiiillmlllll“|IlII‘""hllI.m.gmm-;;h.

-
~ ~32,4 nodos eq. al dia

(Todo) v
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-1,9%
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- Oncologia Molecular

[/ RSTOR*

Distribucion mensual de horas-nodo servidas

M si de C

. Tecnologia de Fusion
I Unidad de Eolica

. Unknown

Solar

-
:
EEEEEEERER
S EENEEEREDN
S EEEEEERERN
E S EEENEEER

E
]
Y
| |
| ]
| ]

I EXTRA LIMITING
B uUNDERUSED

B Utilizacién de recursos | B Historial de trabajos

B Accounting individualizado LT.".

B o




Archivo Datos Hojadetrabajo Dashboard Historia Analisis Mapa Formato Servidor Ventana Ayuda

# | € >RGR-C- M-F#ME-|DIRIF L-0-T R - o o £ Mostrarme
Dashboard Trazado : -
Explorar periodo : . : . : 2z
I - Historial de trabajos por Estado de finalizacion
Vista previa del dispositivo
Proyecto FH envio = FHinicio Estado fin. Proyecto’ Grupo de invest'Zhcion Particion Req Mem Req Cores Cores/n Nodecount Timelimit Arrival Wait Wall Norm. Node Timelimit  Waiting
. - hours hours hours hours hours accuracy factor
Tamaiio (Todo) M
Automiti . 27/05/2018 0:03:00  27/05/2018 0:03:00 COMPLETED (Sin asignar)  Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c in 168 h 0.00h 2150h 2572h 2150h 0,128 0,000 ~
utomatico = Ambito
27/05/2018 0:06:18  27/05/2018 0:06:18 COMPLETED (Sin asignar)  Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c in 168 h 0,06 h 0,00 h 2404h 2875h 2404h 0,143 0,000
(Todo) T | 271052018 23:29:47 27/052018 23:29:48 COMPLETED (Sin asignar)  Grupo de Fisica Estadistica (U.. normal 23939Mn 1c 1c 1in 168 h 2339h 000h  2412h  2885h  2412h 0,144 0,000
Ho]as Centro o dpto. 27/05/2018 23:30:18 27/05/2018 23:30:19 NODE_FAIL  (Sin asignar) Grupo de Fisica Estadistica (U.. normal 23940Mn 1c 1c in 168 h 001h 0,00 h 0,00 h 0,00 h 0,00 h 0,000 0,097
[ Jobfacts (Todo) - 27/05/2018 23:30:58 27/05/2018 23:30:58 COMPLETED (Sin asignar)  Grupo de Fisica Estadistica (U.. normal 31985Mn 1c 1c in 168 h 001h 0,00h 2644h 5923 h 2644h 0,157 0,000
i
© } 27/05/2018 23:35:30 27/05/2018 23:35:31 COMPLETED (Sin asignar) ~ Grupo de Fisica Estadistica (U.. normal 23940Mn 1c 1c 1in 168 h 0,08 h 000h  27,70n  3133h 27,70h 0,165 0,000
iy, Job hourly calendar Filtrar grupos
7 Job stats - Wait hours 28/05/2018 9:21:30  28/05/2018 9:21:31  CANCELLED  (Sin asignar)  Tecnologia de Fusion gpu 23939Mn 1c 1c 1in 336h 977h 0,00 h 228h 258h 228h 0,007 0,000
il - ‘odo, -
||. yEEs (Todo) 28/05/2018 9:24:21  28/05/2018 9:24:22 CANCELLED (Sin asignar) Tecnologia de Fusion gpu 23940Mn 1c 1c in 336h 0,05h 0,00 h 0,01h 001h 0,01h 0,000 0,026
i
". Waiting factor hist Filtrar usuarios 28/05/2018 9:25:13  28/05/2018 9:25:13  CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c in 336h 001h 0,00h 222h 251h 222h 0,007 0,000
i
u. Job stats - Wall hours (Todo) v || 28/05/2018 9:26:45 28/05/2018 9:26:46 CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c 1in 336h 0,03h 0,00h 219h 248h 219h 0,007 0,000
i R
iy - . - 28/05/2018 11:35:55 28/05/2018 11:35:55 FAILED (Sin asignar) ~ Aceleradores de Particulas normal 23939Mn 1c 1c 1n 336h 215h 0,00 h 032h 039h 032h 0,001 0,000
g, Waiting factor evol Filtrar pariticiones
(Todo) 28/05/2018 11:39:44 28/05/2018 11:39:45 CANCELLED (Sin asignar) Tecnologia de Fusion gpu 23939Mn 1c 1c in 336h 0,06 h 0,00 h 2583 h 29.28h 2583h 0,077 0,000
odo, v
28/05/2018 11:40:48 28/05/2018 11:40:48 CANCELLED (Sin asignar) Tecnologia de Fusion gpu 23940Mn 1c 1c 1in 336h 0,02h 000h  2581h  2926h 2581h 0,077 0,000
Filtrar hardware 28/05/2018 11:41:38 28/05/2018 11:41:38 CANCELLED (Sin asignar)  Tecnologia de Fusion gpu 23940Mn 1c 1c in 336h 001h 0,00h 2580 h 2924h  2580h 0,077 0,000
(Todo) v 28/05/2018 11:54:53 28/05/2018 11:54:53 CANCELLED (Sin asignar) Instituto de Arqueologia de M.. gpu 64161Mn 1c 1c in 168 h 022h 0,00h 0,01h 0,08 h 001h 0,000 0,000
Filtrar por nombre 28/05/2018 11:57:30 28/05/2018 11:57:30 COMPLETED (Sin asignar) Instituto de Arqueologia de M.. gpu 64161Mn 1c 1c in 168 h 0,04 h 0,00 h 1293 h 76.44h 1293 h 0,077 0,000
(Todo) .|| 281052018 11:58:49 28/05/2018 11:58:50 COMPLETED (Sin asignar) ~Aceleradores de Particulas normal 23939Mn 1c 1c 1in 336h 0,02h 0,00 h 0,18h 021h 0,18h 0,001 0,002
28/05/2018 13:11:19  28/05/2018 13:11:27 TIMEOUT (Sin asignar) ~ Aceleradores de Particulas normal 23939Mn 1c 1c 1in 336h 121h 000h  33600h 40192h 33600h 1,000 0000
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Improving slurm
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Improving slurm

* Boosting SLURM (under development)

* hpcBoost (HPC-laaS3 - HPC laaS Supported System): System capable of
absorbing computational demand peaks by automatically deploying cloud
computing infrastructure when necessary (and destroying / turning off nodes
when they are not being used).

* Programable interface: compatible with Openstack, Amazon, Azure, ...
* Power on/off metrics: average waitting time, max waitting time, number of Jobs,...
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Improving slurm

* Energy efficiency

 ecoCloud (Efficiency for 1aaS): The Planner is focus on sustainable
exploitation of cloud infrastructures, taking into account energy efficiency

without penalizing the quality of service, optimizing machine movements,
nodes on/off via ACPI.

n OpenStaCk Balanceador
n openstack — {2l Sanceade

ecoCloud
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Improving slurm

* Integration with active directory and Ldap

l l DIRECTORY l
v SERVER rm
u_JDrkIDacl manager

W
'”d°wic§$%ﬁ£mry PLUGIN LDAP
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Any questions?



CETA-Ciemat thanks the contribution of the
European Regional Development Fund

FEDER

UNION EUROPEA
“Una manera de hacer Europa”



