Status of WLCG FCPPL
project
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Last year activities on one page

> Participation of Chinese colleagues to > ATLAS computing workshop in
monthly ATLAS and technical Beijing, May 2013
computing French meetings + vidyo/
Skype/...

- Exchanges between Chinese,
French & Japanese collaborators

- Sharing of expertise and tools (grid
middleware and experiment

specific) > Arc-CE (grid interface from Nordugrid)

testing of at Beijing Tier-2

- Network monitoring » Start up of ATLAS@home project
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- Multi-core processing

- WU Wenijing ({1 3 &%) spent 2

months in Europe
- Deployment of WebDAYV interface P

to storage (http access) Towards LHC Run-2
The grid works and physics analyses use it

Eric Lancon
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Beljing Tier-2 - status

+«— > 1kGCores

Cpu Cores: 1088;
— (Intel E5430: 896 cores; X5650: 192 cores) Xiaofei YAN (51E£ %)

HepSpec06 : 11889
Storage:

~ Atlas(DPM):  80TB g Storage

— CMS(dCache): 300TB
Configration Module: Puppet + Forman

Zhang Xiaomei (3 /) #5)

* Monitoring: http://ganglia.ihep.ac.cn/mon/

g
g
T
g
§
8
2,_
p
:
é%
8
g
=

2013-2014 BEJING-LCG2 Site Reliability
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PU consumption at Beljing Tier-2

BEIJING-LCG2 Total elapsed time by SITE and DATE
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2013-2014 Total elapsed time per VO Cpu Efficiency Per VO
B atlas ®cms Others 2012 ®2013

Others 91.2%

80.1%

82.2% 1.7%
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International link to
Beljing

» New 10Gbps link between EU and
China operational in 2013

» Bandwidth x 4 and better stability

» Monitoring at both ends by French &
Chinese patterns, perfSonar
machines at Beijing (Fazhi QI/5F:% )

- Work done in cooperation with
French sites within the WLCG
networking group

- Identical configuration files for
French and Chinese perfsonar
iInstances
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CMS transfers

* Total throughout volume is 758TB. The

imported volume is about 291TB

CMS PhEDEXx - Cumulative Transfer Volume
52 Weeks from Week 47 of 2012 to Week 46 of 2013
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Dec 2012 Jan 2013 Feb 2013 Mar 2013 Apr 2013 May 2013 Jun 2013 Jul 2013 Aug 2013 Sep 2013 Oct2013 Nov 2013
Time

I‘I]RU_JINRDktTZCNBJg T1_IT_CNAF_Buffer T2CNBJg 121 T1_DE_KIT_Buffer to T2_CN_Beijing

B T1_UK RAL Buffer T2CNng ] T1_CH_CERN_Buffer TZCNB]Q B T1_FR_CCIN2P3_Buffer tTZCNng
£ T1_IT_CNAF_Disk to T2_CN_Beijing lTlUKRALDktTZCNB ing T1_TW_ASGC_Buffer to T2_CN_Beijing
1 T1_DE KIT _Disk to ncnsjg 1 T1_ES_PIC_Buffer T2CNBJg I T2_RUJINR to TZCNng

W T2_ES_CIEMAT to T2_CN_Beijing B T2_US_Nebraska to T2_CN Beijing B T1_US_FNAL Buffer to T2_CN_Beijing
T2_UK _London_IC t TZCNB]g [ T2_KR_KNU to T2_CN_Beijing B T2 BR_SPRACE to ncna,g

£ T2_IT_Rome to ncna,g B T2Fi_HIP to T2_CN_Beijing [ T2_PT_NCG _Lisbon to T2_CN_Beijing
B 127US Florida to 72_CN_Beijing T2_US_MIT to T2_CN_Beijing [ T2_TW_Taiwan to T2_CN Beijing

1 T2_UK_SGrid_RALPP to T2_CN_Beijing | T2_BE_UCL to TZCNB;g M T2IT_Bari to T2_CN_Beijing

B T2_CH_CSCS to T2_CN_Beijing B 12 HU_ Budapest UCNBJQ . plus 20 more

Total: 291. 62TB Average Rate: 0.00 TB/s



Seeking extra CPU
resources

» LHC experiments need and use more CPU
than pledged resources

ATLAS resource needs at T1s & T2s

» LHC Run-2 : CPU needs x 2
o CPU M Disk

1'500 200

» Every possible options are investigated to get
extra resources

9 1 150
® 1000
- Cloud computing § | 400
@)
(Q\]
_ . K 500
- HPC (High Performance Computing) - 50

centres
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2009 2011 2013 2015 2017

- Volunteer computing

o Our collaboration is active in these 3 areas
Irtu
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PRACE, the Partnership for Advanced Computing in Europe

HPC (High-Performance
Computing) resources

» Large investments in many countries :

from Peta to Exa scales initiatives!! 155,000 Sandy Bridge cores 2.8M HS06

N WLCG 2013 T0/1/2 pledges ~2.0M HS06
» Latest competitive supercomputers are

familiar Linux clusters

Number of facilities in

» Large number of spare CPU cycles TopS00 per country

are available at HPCs which are not used
by ‘standard’ HPC applications
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@ United States
_ ® China
» China host some of the largest HPC © Japan
faciliti Idwid © United Kingdom
acilities worldwide ® FErance
® Germany
» Difficulties to use HPC centres for I/0 intensive applications & @ India
out-bound connectivity is an issue ® Canada
© Others
irfu
CSOF
Eric Lancon

saclay [1] : http://www.eesi-project.eu/pages/menu/eesi-1/publications/investigation-of-hpc-initiatives.php



http://www.prace-ri.eu/
http://www.eesi-project.eu/pages/menu/eesi-1/publications/investigation-of-hpc-initiatives.php

Use of HPC it o

wstititeot Software-chigese Acaremy of SCic¢

» Arc-CE (grid interface from Nordugrid)
iInstalled and tested at Beljing Tier-2 site

- To acquire expertise

- Arc-CE used in Europe to run ATLAS
production at several HPC centres

Grid/Cloud environment

China Scientific Computing Grid (CSCGrid) is consist of head center, eight
regional centers, seventeen campus-level centers and eleven GPU centers, which
is a three-tier grid environment. Now it integrated 300Teraflops CPU and 3,000
Teraflops GPU computing power. The environment provides services about 20
million CPU hours, and the CSCGrid users are almost 200.

» Visits and meetings at CAS HPC center
to explain the use case and discuss
Implementation
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» Contacts also establish with other HPC
centres in China
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SETI RS HOME

Volunteer computing

Scientists
» Use of personal computer spare | Have a large amount

cycles (when computer sleeps) to of data to process EE

run jobs for a community

L o Y
» Initial project SETI (Search for / %
Extra-Terrestrial Intelligence) ' \ /S
launched in 1999 o SO s &

» Standard interfaces provided by
BOINC project (Berkeley Open
Infrastructure for Network

Computing) @'ﬁn_c
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» Pioneer project in Asia : i."
CAS@home -!
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On the client side

» Desktop Resources are virtualised into

volunteer clouds
Volunteers

» A volunteer installs (in 2 clicks) : ‘CAS@H
ome |

- Virtualbox hypervisor: to run the Virtual

sor. SETI@Home
Image of the application

> ‘WCG |
- BOINC client : get a payload from
BOINC sever and pass it to Virtualbox

LEinstein@Home |

- And joins a project : SETI@home,
CAS@home, ...
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» BUT how to connect the volunteer to the
LHC grid ?
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ATLAS@home

» BOINC server integrated to Arc-CE

Wenjing WU ({& &)

- Communicate with PanDA the [ aCT | — =
ATLAS production system .M

Session Directory:
Input files & job
scripts

- Submit regular BOINC job to client,
credential (proxy) are not used

9
Architecture of
ATLAS@home

——

Control
Directory: Job
Status files

Session
Directory: Job
output files

- Check outputs, register them on
the grid and update PanDA

Shared Directory
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» It works !

BOINC Client

- Very light architecture

ry The client (you!) knows
4 ancor nothing about the grid!
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Future of ATLAS@home

» From prototype to production by summer

- Presentation at GDB (Grid Deployment Board) Spring 2014

» Will be used for ATLAS outreach activities

- Web portal currently designed by professional

» Can also be used by local batch clusters (Tier-3) to participate to ATLAS production

- No need to install the full (heavy) grid middleware

- No need of local storage

Eric Lancon
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Activities on cloud computing

» One CSC student LI Sha/Z=3% will spend one year at LPSC (Grenoble) starting
May-2014 to work on cloud computing with Catherine BISCARAT

- Integration of cloud infrastructureS to LHC workflow

- Optimisation of Virtual Machine size (in connexion with ATLAS@home project)

- Storage issues related to cloud computing

Eric Lancon
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Summary & Outlook

» A very healthy collaboration !
» With visible contributions
» Prospects for the forthcoming year
- ATLAS@home : from prototype to mature project
- HPC : from contacts to prototype
(2 - Cloud computing : optimisation for LHC usage

- Many changes to come on WLCG with updated computing models
from LHC experiments in view of Run-2 e
1 o
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