Centre de Calcul de l'Institut National de Physique Nucléaire et de Physique des Particules

»

Informatique au CC-IN2P3

Journées LCG France décembre 2015
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Figure | - Worked FTE & # of people evolutions
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Ressources humaines au 9 décembre

88 agents : 29 % CDD
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Organigramme : changements a venir
&
N CCIN2P3 .
» Retraite

» Services généraux

» Responsables

équipe Opération

et groupe

Exploitation

» courant 1er
trimestre 2016

entre de Calcul de I'IN2P3 / CNRS - 21 a e Pierre de Coubertin - CS70202 - 69627 VILLEURBANNE cedex - FRANCE 1er décembre 2015
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Resources : budget evolution

12000

9000

1
6000 I CEA
B TGIR LCG

M TGIR non LHC

Budget en k€

3000

S Budget more or less stable

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

» In 2015 : budget is constant over previous year : 7 100 k€

» Other incomes sources ( hosting, services, ...) at very high level due to exceptional incomes :
» 2014 remaining money

» EGEE-III final balance
» Hosting & services
» Generator disaster refund (legal procedure)
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Expenses

Allocation Total (k€) % 2014 Allocation Total % 2014
IT@ CC 4528 18% CPU 871 83 %
IT @ Labos IN2P3 985 -2% Storage 1816 23 %
Batiment 2116 8% Network 722 14%
RH 202 23% RH 292 -23% Maintenance Services 301 -31%
Colts fonct. 363 15% 18 % / NSGUos Maintenance 818 1%

Cout fonct. 363 15% plée %

Services
Labos IN2P3 325 0% Total 8284 s Total 4528

Allocation Total (k€) % 2014

LCG (except op.) 1800 -3%
Non LCG 3388 28%
Batiment 2116 8%

Storage

Total 8284

BLG (except op.)
22 % Non LCG

Allocation % 2014

Fluids Total (k€)

I @ IN2P3 lahs

46 % Fluids 869
- A HR .
R S <075 TEM : Maintenance (HVAC, 579 1%
A 4 26% Tertiary_ elec...)
/ _Se% Maintenance .Infrastructure 380 4%
improvements
Tertiary 288 197 %
Total 2116

» 46% of the budget allocated to maintain IT capacity
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Main buyings

» CPU

» 23 Dell C6000 with 92 C6200v2 : 41 783 HS06
» 6 Dell C6000 with 24 C6320: 12 500 HS06 (LCG 2016) [T ELEETI:
» 6 Dell C6000 with 24 C6320: 12 500 HS06 (2016)

5 years warranty

» 4 Dell C6000 with 16 C6320 : « HPC » 32 cores each

» Storage

» 40 Dell R730xd with 40 disk bays MD1400 (6 TB) : 4 800 TB
» 10 Dell R730xd with 10 disk bays MD1400 (6 TB) : 1 200 TB

5 years warranty
» 24 T10KD drives (12 for 2016)
» 10 PB of tapes (half is renewal)

6 PB Disk

10 PB MSS

Journées LCG France 14-11-2015 INE




2016 budget

» Positive points
= CNRS contribution announced to be constant at 6 200 k€
= CEA contribution 900 k€
- Some hardware renewal made in advance

» Expenses to maintain capacities are estimated at a first glance around 2.2 M€

» Experiments needs not known at this time
= except for LHC and Euclid

» Quite confident ... but both CEA and LCG-France agreements are
terminating next year

Journées LCG France 14-11-2015 INE




Network, capacities and usages
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Network : dedicated links to interconnect other IN2P3 sites

Last update on Tue Oct 21 10:03:00 2014 UTC
INTERNET

(‘h’%Nl

IP TRANSIT N TRANSIT PAN-! OPE| PO, D'ECHANGE
D \
LNCH
CNE
E [8%]
m N _ s '
ORS "RD ‘ |'

SFINX

Cost is beared by CC

100 Mb/s link between Lyon and LSM : ~72 k€ /year

‘,
(e - Investment this year (Amplivia and Renater) :
il . .: % p— - upgrade to 10 Gbits/s
m - _ -, o - annual maintenance fee : 5 k€
off12 IPNL j‘
= l-\\/ ‘-" - 220 k€
‘ " =
w‘-m [Lon JiL2
(50 m"m
20 = 100 Mb/s Link between CPPM and Antarés : ~ 35 k€
‘ Participation to RMES network :
Fo . y - — upgrade to 10 Gbits/s
= - annual maintenance fee : 5 k€

- 130 k€

&
’\"%CEI\PP?}
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CPU & Storage capacities

CPU capacity
-
8 747 512 « HPC » Tapes
52 10760 624 HTC-CLOUD
768 233017 11856 HTC
884 252524 12992

Storage used on magnetic tape : 24,4
PB out of 340 PB nominal capacity

134 drives (LT04, T10K-B/C/D)

Disk storage capacity Backup (TSM)
| usage | # | PB__ | PB | Usage _
dCache . 8 83 10.8 a Stored volume : 1.1 PB out of 5.5 Po
xRootd 64 4,83 5,31 68 % 6 drives LT06
iRODS 15 0,87 0,93 62 %
gpfs 64 2,44 2 70 %
250 16,97 19,04

Journées LCG France 14-12-2015 ”\lE




Users : distribution and CPU consumption 2015 (11 months)

Number of groups by scientific domain and activity in 2015

not INIP) oy

mmnfm!y
JUN
Wdee

HEP » Mt

CPU (HS06.h)

Q : ] "0 13 x ) »
Number of rouse

® IN2P3 5
@ Non IN2P3 96 %

Journées LCG France

CPU (en HS06.h)
IN2P3 1381 637 933
Non IN2P3 63 980 981

CPU Non IN2P3 (HS06.h)
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CPU IN2P3 Usage

CPU IN2P3 (HS06.h)

&/o
13 0/0:3 / 20 0/0

2%

Top HEP + Hadron

® Astroparticles @ HEP © Labs ® Neutrino
® Nuclear ® Hadron @ Multidisciplinary @® Theory

HEP+Nuc. CPU Consumption by actity

1 Top 10 Astroparticle +
i s i Neutrino sharing
I
|

| IR Toecry

CPU Consurr pbon in melen HS0G b
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2015 disk usage (11 months)

Backup (incl. double
dCache GPFS iRods xRootd Tapes copy)

98 % 98 % 100 %
© IN2P3 @ Non IN2P3 ©® IN2P3 @ Non IN2P3 ® IN2P3 @ Non IN2P3 ® IN2P3 @ Non IN2P3 ® IN2P3 ® IN2P3
@® Non IN2P3 @® Non IN2P3
Backup
Cache GPFS iRods xRootd Tapes (incl. double
copy)
IN2P3 7 842.2 1232.7 233.7 3070.9 26 985.0 3 000.0
Non IN2P3 7.7 25.7 214.0 71.7 747.0

« Non IN2P3 » usage is very specific to a few technologies. It represents 0.85% of the
data storage (backup excluded)
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CC-IN2P3 within WLCG

2015 T1 Pledged CPU Capcacity 2015 T Pledged Disk Capacity 2015 T Pledged Tape Capacity

® canada @ France ® Germany @ Italy @ Netherlands @ Nordic ® Korea ® Russia ® Spain ® Taiwan @® UK @ USA

CPU coro gty - Faacsom LHC { Tole fom 2000 o X1

w0
" - & 1“0 . - 1..
e . g m."i".... ..“‘ “ = ..
pledges e e . e of CC capacity but ~64% of
French T1/ . ohef ! - "o .
> T1 11.17 11.18 AL O v its usage
- L
French v T1 Disk ""95 (y
T1+12s /> BEE:X:)Y 10.33 1071 ISK Usage 0
T1+T2s
"
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Electricity cost

B k€ HT M Cons. (en 10 GWh) kWh price (€ cents/kWh)

P 1400

i 1200

21000 Despite the average kWh price (7.7 €
b 200 cents/kWh) that increases, the global
600 bill is more or less constant.

: 400
: 200
0

Estimation

Price without VTA but includes all other taxes

O = N W H U1 O N

2003 2005 2007 2009 2011 2013  i2015}

01/01/2016 : electricity delivery market deregulation is mandatory -> french government has made a
tender for all its academic organisms.

We have been informed last friday of its result. EDF will be our electricity provider and the prices will
be of 39, 13 €/ MWH HTT for 2016 and 39,74 € / MWH HTT for 201, i.e. :

2016 price : ~7,69 €cents/kWh — 2017 price : ~7,75 €cents/kWh

if other taxes are constants............
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Journées LCG France

» A agreement was signed on March 5th for the
camera and the computing
» half of the processing will be made at Lyon, the
other half at NCSA

LSS eraﬁong nd DatagEloWs m
T N
: &_‘ e o Y )
B

Archive Site
NCSA Archive Center
Alert Production

Data Release Production (50%)
rastructure

HQ Site

eeeeeeee perations

Data Acquisition
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EUCLID

» An agreement was signed between IN2P3 and
CNES

» CC-IN2P3 will provide the hardware to store and
process 30% of the first data release of this

telescope

» CNES will finance up to 3 contracts : one dedicated ::"E;f"i:;;f”J
support, one system administrator and one storage =
administrator

» It will represent a estimated cost of about 220 k€/
year

110 €68 convers et arrité ce qul st ;

Journées LCG France 1 J10 |
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Centres de calcul intensif en 2014

Centres HPC nationaux ;
Tiers O et 1

Puissance totale ~5.2 PFlop  Stockage total ~50 Po j
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Réseau des mesocentres (Tier-2)
03 1 G%ﬁ | e
. % trasbourg %

Moins simple...

Q <5 TFlops

@ 5-10 TFlops o

@ 10-20 TFlops Fa, ot
‘ > 20 TFlops - - \ )

() 145 TFlops 4 Nice P “

Yamhi
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Puissance totale ~1 PFlop  Stockage total ~15 Po 1-12-2015 INZ2




Le reseau de communication RENATER
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Non academic datacenter
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Un graphe...
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L'approche du CNRS

» COCIN created in 2010
» Comité d’Orientation du Calcul Intensif
» Each of the 10 CNRS institutes is represented
» Produced a white paper in Sept. 2012
http://www.cnrs.fr/ins2i/IMG/pdf/Livre_blanc_-_derniere_version.pdf

» Proposition of a strategy about computing for CNRS (Feb 2013) :
» around 2 « evident » poles : Plateau de Saclay autour de I'IDRIS - Lyon autour du CC-IN2P3
» Mission letter from A. Fuchs to COCIN in Apr. 2013 :
» « COCIN must put this strategy in place, in particular the coordination and the rationalisation of investments in this
domain »
» July 2014 : report about datacenters cost evolution
» needs are increasing dramatically
» more and more uncoordinated (so-called) « datacenters » at regional or local levels

» 2015
» mandate is given to D. Veynante to make proposition on the governance of CNRS computing means
» this proposition is accepted : the « Mission Calcul et Données » entity will be created in next january
» it will pilot the ressources of IDRIS, Maison de la Simulation, and a subset of CC-IN2P3 (for non IN2P3 activities).
» coherence , coordination ,rationalization...

Assemblée générale 11-12-2015 INZ



Celle du Ministere

» Ministry of Research :

v It is a requirement to rationalize the investments, to better structure e-infrastructures :

mutualisation of datacenters, of skills
v French research infrastructure roadmap update is foreseen for 2016
v a committee is setup to make some propositions about digital infrastructure organization

» still waiting for the official release of the report but its mainlines should be :

v need to rely on 4 national datacenters : CC-IN2P3 is no more seen as a mono-thematic
datacenter but as a national one

v create a light structure (umbrella) that englobes e-infrastructures to ensure sufficient
weight against other research infrastructures and more coherence

Seems CNRS is in phase with that...
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