RU-SPbSU cluster of St. Petersburg
University today and ALICE data processing in the

Russian GRID segment.

A. Zarochentsev SPbSU, LUHEP




WLCG beginning - 2002 year

http://home.cern/about/computing

* Approximately 600 million times per second, particles
collide within the Large Hadron Collider (LHC) ~ 30PB per

ye ar.

® Solution - The Worldwide LHC Computing Grid (WLCG) —
a distributed computing infrastructure arranged in tiers —
gives a community of over 8000 physicists near real-time
access to LHC data.



http://home.cern/about/computing

WLCG structure

http://wicg-public.web.cern.ch/tier-centres

Tier-2 sites Tier-0 — the CERN Data Centre, in

(about 160)

Geneva and the Wigner Research
e Centre for Physics in Budapest with two
10 Gl ks i dedicated 100 Gbit/s data links. 20% of
X the total compute capacity. Store raw
data (first copy), first pass
reconstruction.
Tier-1 — 13 Computer centers in
different countries. Store replica of raw
data and reconstructed data fromT1 and
T2. Large-scale reprocessing data.
Tier-2 — about 160 centers on all world
— typically universities and other
scientific institutes. Store reconstructed

data and reprocessing data.

/



http://wlcg-public.web.cern.ch/tier-centres

Russia in WLCG

e 2003 - to create RDIG (Russian Data Intensive GRID) ,
participation in EGEE(Enabling Grids for E-sciensE): KI,
ITEP, IHEP, JINR, PNPI, SIMP MSU, IMPB RAS, KIAM
RAS,

e 2007-2010 — EGEE-II — resources for Russian sites.
® 2012 —Tier-1 in JINR (cms) and KIAE (atlas,alice,lhcb)




SPbSU in WLCG

2002 - 1-st grid experiments (EDG, GLOBUS)
2003 — installation AliEn (Alice Environment) with Pablo

Saiz.

2004 — installation LCG with ALICE support by [atchezar
Betev help

2007 — include to RDIG, get resource from RDIG
2008 — technical coordination of Alice Russian grid sites

2013 — coordination of Alice Russian grid sites

2013-2016 — development cloud infrastructure ALICE and
WLCG




RDIG T-2 resources

https://wilcg-rebus.cern.ch/apps/topology/federation/253
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https://wlcg-rebus.cern.ch/apps/topology/federation/253
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\_ ® 2016 — resources from SPbSU

e 2004 - 4 Pentium 600 (2 core, 1GB RAM), 1TB SE
® 2007-2010 — Supermicro servers from EGEE-RDIG
e 2011 —Virtual machines from CC SPbSU

——CPU
-=-SE(TB)




SPbSU and RDIG T-2 in ALICE last year

http://alimonitor.cern.ch/display
Total wall time kSI12K hours for ALICE jobs

™~

@ |HEF @ [TEP @ |INR. @ MEFHI ® FINP| ® RRC-Kl © SPbSU @ Troitsk



http://alimonitor.cern.ch/display

e
SPbSU and RDIG T-2 in ALICE last 2 days

http://alimonitor.cern.ch/display
Total wall time kSI12K hours for ALICE jobs

|. IHEP @ ITEP @ ]INR @ MEPHI @ PMNPI @ RRC-KI © SPbSU @ Troitsk



http://alimonitor.cern.ch/display

SE SPbSU for ALICE

http://alimonitor.cern.ch/stats

MonALISA Repository for ALICE

My jobs | Myhomedir | Catalogue browser | LEGO Trains & |  Administration Section | ALICE Reports | Alert XML Feed | Firefox Toolbar

MonalLisa GUI

SPbSU

SE Name

2. 5PbSU - S5E
Total

Alternate wiews: Cument status | Usage history | Tests history | History chart

Disk storage elements

AliEn SE Statistics Xrootd info Functional tests

What is thiz

Lastday tests Dem

AliEn name Size Used Free Usage HNo. of files Type  Size Used Free Usage WVersion EOS Version Last OK test Successful Failed fat

1. SPbSU - EOS | ALICE::SPbSU::EOS| 90 T8  227.3 GB| 89.78 T |JSlEdasg 7,891 FILE 50 TB o soTB -_-- 23.02.2016 22:25 [ INEE ol
o

123.1TE 19.26TE 108.8TB 309,866 128.1TE 19.12TE 109TE

ALICE::SPbSUISE 38.14 TB 19.14TE 19 7B 50.18% 391,975 FILE 38.14 TB 19.12TB 19.02 TB 50.12%| wh2.2 P 25022016 22:20 [ EE



http://alimonitor.cern.ch/stats?filter_1_12=&filter_1_13=&filter_1_10=&filter_1_11=&filter_1_18=&filter_1_16=&filter_1_17=&filter_1_14=&filter_1_15=&filter_1_7=&filter_1_8=&filter_1_5=&filter_1_6=&filter_1_9=&filter_0_10=&filter_0_12=&filter_0_11=&filter_0_18=&filter_0_17=&filter_1=&filter_1_0=&filter_0=SPbSU&filter_0_14=&filter_1_3=&filter_0_13=&filter_1_4=&filter_0_16=&filter_1_1=&filter_0_15=&filter_1_2=&page=SE/table&filter_0_8=&filter_0_9=&filter_0_6=&filter_0_7=&filter_0_0=&filter_0_1=&filter_0_4=&filter_0_5=&filter_0_2=&filter_0_3=

4 ™
Network for T-1 - T-2 sites

https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF

http://lhcone.web.cern.ch

Site AS number Announce v4 AnnouNOC Access VRE Access Point Bandwidth Active AUP ack
nce v6

JINR 2875 159.93.228.0/22 (T1) noc(@jinrSPA RU-VRF M9, Moscow 2x10G Y Y
159.93.39.0/24 (T2) ’
159.93.224.0/22 (T2) MNOT.ru (RU)

RRC-KI 59624 Ao S A 2 L) noc(@computiRU-VRF M9, Moscow 2x10G Y Y
144.206.236.0/24 (T1) *
144.206.237.0/24 (T2) ngSPAMNOT. (RU)

kiae.ru
RU-VRF (RU) 57484 noc(@computingS CERNlight, Active

PAMNOT kiae.ru NORDUnet,
ESnet, Internet2

- /



https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=5;table=2;up=0#sorted_table
http://lhcone.web.cern.ch/
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=0;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=1;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=2;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=3;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=4;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=5;table=2;up=1#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=6;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=7;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=8;table=2;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=9;table=2;up=0#sorted_table
mailto:noc@jinrSPAMNOT.ru
mailto:noc@computingSPAMNOT.kiae.ru
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=0;table=1;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=1;table=1;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=2;table=1;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=3;table=1;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=4;table=1;up=0#sorted_table
https://twiki.cern.ch/twiki/bin/view/LHCONE/LhcOneVRF?sortcol=5;table=1;up=0#sorted_table
mailto:noc@computingSPAMNOT.kiae.ru

/LHCONE: A global infrastructure for the LHC Tierl Data Center — Tier 2 Analysis Center\
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LHCONE VPN domain

End sites — LHC Tier 2 or 3 unless indicated as Tier 1

Regional R&E communication nexus
Data communication links, 10, 20, and 30 Gb/s
See for details.
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http://lhcone.net/

Cloud experiments in SPbSU

* SPbSU+BITP — prototype of cloud site for Tier-3

* “Integration of XRootD into the cloud infrastructure for ALICE data
analysis” , M.Kompaniets ,O. Shadura, P.Svirin, V. Yurchenko,
A.Zarochentsev, Journal of Physics: Conference Series, 2015.

® “Scalable cloud without dedicated storage” , D.Batkovich,M.Kompaniets ,
A.Zarochentsev, Journal of Physics: Conference Series, 2015.

® “LHC experiment’s job submission on cloud sites within EGI Federated
Cloud”, M.Kompaniets ,O. Shadura, P.Svirin, V. Yurchenko, A.Zarochentsey,
ACAT 2016

* KIAE+SPbSU+PNPI (+]INR +SINP MSU+ ITEP) — Federative Storage

° “Evaluating Federated Data Infrastructure in Russian Academic Cloud for
LHC experiments and Data Intensive Science”,

D.Krasnopevtsev,P. Hrisov, A.Klimentov, A.Kiryanov,A.Zarochentsev , ACAT
2016
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e
Network

http://Ihcopn.web.cern.ch/lhcopn/

LHCOPN

202.169.168.0/22

2G ASnet
TW-ASGC ES-PIC CA-TRIUMF US-T1-BNL US-FNAL-CMS
gz-ﬁs? !5431 15 !;aeam AS 3152
P 117.103.96.0:20 193.109.172.0/24 206.12.1.0/24 130.199.185.0/24 131.2252 024

140.109.96.0/24 2001:67c:1148:200::/64 206.12.9.0/29 130.199.48.0/23 131.225.160.0/24
140.109.102.0/24 2001:67c:1148:201::/64 206.12.9.64/28 130.199.54.0024 131.225.184.0/22
202.140.160.0/19 2001:67c:1148:202::/64 ~ 192.12.15.0/24 131.225.188.0/22

131.225.204.0/22

KR-KISTI RRC-KI-T1
SENTATE &524
134.75.125.0/24 144 206 224 W24
144 206.236.0/24
JINR-T1
NDGF
] ] AS2875
193.93.228.0v/22
109.105.124.0/22
2001:948:40: /42
UK-T1-RAL IT-INFN-CNAF FR-CCIN2P3
AS 43475 !5!37 uag
130.246.176.0422 131.154.128.0017 193.48.90.0/24
130.246.152.240/28 145.100.17.0v28 192.108.46.0/23 2001:660:5009:9: /64
AS1104 2a00:1396:104:/48
194.171.96.128/25
106G N ordunet-Sarfret I
Zux1G bocal interconmecfion 105G RUNMet

— T0-T1 and T1-T1 wrafbc B = Asice ] =Atlas

— T 1-T1 traffic only B=CMms = LHChb

= = e Notdeployed yet

e (thick) >=10Gbps P2p prefoc 192, 16.166.0/24 - 2001:1458:302:4 8
— (thin) <10Gbps edoar do martelicem.ch 20 150515

-



http://lhcopn.web.cern.ch/lhcopn/
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Network

http://Ihcone.web.cern.ch/

LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle ll) data management
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Also see http://Ihcone.net for details
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Torino

Distributed site

Pending LHCONE
nnection

Sites connected

at 40G-100G

Broadcast VLAN

CNAF-T1 LHC Tier 1 ALTAS and CMS yalionepertine
O LHCONE VRF domain/aggregrator UChi  LHC Tier 2/3 ALTAS and CMS i
Network provider / exchange point router KEK  Belle Il Tier 1/2 LHC+Belle I
@  Crossborder router PRl LHC AUCE or LHCD ey
gy Fesonal kR communication nexus BRI Sites that are standaione VRES
w/ switch providing VLAN connections
Communication links: 1/10, 20/30/40, and 100Gb/s



http://lhcone.web.cern.ch/

