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RU-Protvino-IHEP site is the one of three biggest WLCG Tier-
2 centers in Russia. The computing infrastructure serves for
big four high energy physics experiments such as Atlas,
Alice, CMS, LHCb. After a few years of regular investments
into the center computing hardware, network
infrastructure, cooling and electrical infrastructure IHEP
becomes very powerful and reliable site. In 2013 new
computing resources were put into operation. The
computing power of the cluster was enlarged 2.8 times and
the total capacity of the disk space was increased by 2.3
times. In this presentation the evolution of the computing
center capacities and networking will be shown as well as
its contribution to the collaboration experiments.



Introduction

RU-Protvino-IHEP site participates in the Worldwide LHC
Computing Grid from very beginning since 2003.

In that time were installed and configured the first grid
infrastructure services like CE, SE, WNs, Ul on 16 two-core
Pentium Il 900MHz.

After increasing network bandwidth to 100Mb/s, then to
1Gb/s and in the end to 10Gb/s we became one of the
biggest Tier-2 site in Russia with 3k CPU (24000 HEP-
SPEC06) and 2PTB disks space.

In the present time our site serves for four LHC
experiments (Atlas, Alice, CMS, LHCb) and many small
experiments inside the Institute. We implement shared
CPU schema that allows achieving 24x7 CPU resource
usage.



U} 50t anniversary

1965 — MUHCK-2, MuHck-22, M-220, 63CM-4, BEENIS6H
WnHck-32, EC-1040, EC-1045 |
972 — IcL

1977 — DEC 10

11991 - mVAX-II

1993 ""In'_tern'

2003 — Gr?f

011 - 1OGb/'S

g S TR

2~ e

\

/

02.07.2014 Grid 2014




= |HEP resources evolution
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Structure of the RU-Protvino-IHEP
Linux PC farm
20140626

@  grid software EMI3
Bl Base OS SL6 64bit

Debian 6,7 amd64

User Interfaces

I (/0003
AN, /10004
., /10005

x86_64
SL6

CASTORZ2

tpsrv0

=}

site structure

Site BDII

Puppet
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SU-Protvino-IHEP site
servers

Internal cluster servers
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TS3200
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44 SLOT (+1 cleaning tape) —
castor; Xen I
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XEN
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20TB
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Storages overview

ATLAS 1185TB CMS 395TB ALICE 270718
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Storages overview?2
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HEP external network
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Bits per Second
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site networking

External networks
194.190.165.0/24
10.165.0.0/16

internal network
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@j site networking plans

internal network
192.168.160.0/20

External networks
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IHEP in Grid last year

Developed by CESGA 'EGI View': / normcpu / 2013:6-2014:12 / SITE-VO / [hc (x) / GRBAR-LIN / | 2014-0¢
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= Site resources and usage last year

VO fair share, %
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jobs

Sltes usage by ATLAS last year

- analysis - finished - year

48 k|
38 k |
36 k|
34 k|

o k| Atlas Tier2 NL cloud DATA on disks

3@ k|
28 k |

26 k| TR'lO' WEIZMANN- AM‘O4'
ULAKB”\/ LCG2 DD IL-TAU-HEP

| ITEP

TECHNION 0%
X EP

za k|

22 k|
20 k|
18 k|
16 k |
14 k |
12 k |

4 k
2k
a

Jul Aug Sep oct Hovw Dec Jan Feh Mar Apr Ma:
W ANALY_AM-04-YERPHI I ANALY_IHEP W ANALY_TIL-TAU-HEP-CREAM [ ANALY_JINR W ANALY_NI

W ANALY_NIKHEF-ELPROD_SHORT W ANALY_RRC-KI W ANALY_SARA [0 ANALY_SARA_bignode I ANALY_SAR RU'
] ANALY_SARA_hpc_cloud_rfio W ANALY_SARA_hpc_cloud_xrootd [ ANALY_TECHNIO
B ANALY_TR-10-ULAKBIM [ ANALY_WEIZMANN-CREAM OSCOW'
Range from Thu Jun 28 12:08 2013 to Fri Jun 20 12:00 2014 IAN'LCGZ
0%
Ll
IHEP has status of Tier-2D alpha
RU-PNPI
0%

site in ATLAS with availability
more than 95%
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T2 sites usage by LHCb last year

Jobs by Site
52 Weeks from Week 26 of 2013 to Week 26 of 2014

1 T T T

250 i

200
5
2 150
S
w
=]
i=3

100

) ' U “' ’
A - A
Jul 2013 Aug 2013 Sep 2013 Oct 2013 Nov 2013 Dec 2013 jan 2014 Feb 2014 Mar 2014 Apr 2014 May 2014 jun 2014
Max: 259, Average: 123
31%
o B LCG.IHEPsu 30.9% [ LCG.KIAE.ru 25.2% W LCG.INR.ru 3.8% [0 LCG.SINPru 2.6%
[0 LCG JINR.ru 29 4% 8’ 'ru 46% @ LCG.PNPlLru 3.4% @ LCG.SPBU.ru 0.1%
3 Oo/ Generated on 2014-06-20 13:12:29 UTC
o [ ] [ ] [ ] .
IHEP has status of Tier-2D site in LHCb! One from 10 World Wide
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T2 sites usage by Alice last year

Done jobs statistics

Troitsk: 3.6% |
SPhSLU: 1.9%

IIHEF': 22.3%

229
21%

PMPI: 5.7%
MEFPHI: 0.9% -

39%

® |[HEF @ ITEF ®]INR @ MEFH| ® PNP| ® RRC-Kl @ SFRLSU @ Troitsk
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T2 sites usage by CMS last year

Completed Jobs per site

T2_RU IHEP
T2.RU JINR
T2 RU_PNPI
T2 RU_TEP

T2 AU INR

T2 RU SINP

T2 RU_RRC KI Submitted jobs (Sum: 3,666,164)
T3.RU FIAN

1] 200000 400000 T2_RU_IHEP - 31.31%

[ completed @ aop-successful 0 app-failed

30%

T2_RU JINR - 30.01%

31%

January 2014

associated with CMS diffraction
group and respectively to store
CMS diffraction data at IHEP the
Forward and Small-x QCD PAG

02.07.2014 W T2_RU_IHEP - 31.31% (1,147,960} W T2_RU_JINR - 30.01% (1,100,267) [ T2_RU_ITEP - 9.38% (343,850)
B T2 RU PNPI - 9.36% (343,332) M T2 RU INR - 6.97% (255,385) W T2 RU SINP - 6.78% (248,388)
B T2 RU RRC Kl - 5.45% (199,650} B T3 RU FIAN - 0.75% (27,332)



T2 sites usage by IHEP users

Total

(All running and waiting jobs from ce0001 and ce0003)

O External users
O Internal users

E T E Running
alice B Wwaiting 5%
i
-  95%
295
atlas . 52
.
ems 1102 |
ihep-infinite 23 oy
ihepdong B9) (Running and waiting jobs of local users from ce0003)
) E Running
—
hep-medium ] ) B Waiting
ihep-short s5) rogalrn 29 I
a ihep-infinite
lheb a0 -
C : rogalrn 89
T T = hepong
rogalrn 14 I
ihep-medium
roger 95
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IHEP 24x7 cluster with high reliability
and availability and efficiency

PBS jobs
3000 4
2750 1
2500
2250 1
L, 2000 -
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2 1750 1
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= s
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4 an
500 - TR
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& % e om0 CMS  LAST: 84.8 CMS  AVER: 80.6 cMs  Max : 85,6 | 2 = 1 1
= = = = ! LHCB LAST: 98.4 LHCB AVER: 97.8 LHCB MAX @ le4.6 | & & = =
N ™ B Total LAST: 57.0 Total AVER: 91.9 Total MAX : 97.7 | & 2 ™ o
Moscow time
Average 90%
IHEP
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Thank you!

Any questions?
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