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NorduGrid and ARC

« The Advanced Resource Connector (ARC) is
Grid middleware connecting distributed
resources

* NorduGrid is a collaboration of many
Institutes and projects involved in
developing/maintaining ARC and it’s
applications
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NorduGrid Projects

Several projects operate under the NorduGrid umbrella

« NDGF manages the WLCG Tier 1 site
(including distributed storage) and production
ARC release

« KnowARC is creating the next-generation
ARC middleware

____(_3'::“ * NGiN does research into leading-edge grid
/' NORDUGRID technologies
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ARC Design Principles

Simple Scandinavian design

— start with something simple that
works for users and add
functionality gradually

— non-intrusive on the server side

— Flexible & powerful on the client
side

User- and performance-driven
development

Strong connection to system
administrators and users

lllustrations:“Scandinavian Design beyond the Myth”

www.scandesign.org
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ARC Design

iIndexing
service

©

User

results

info

infosy:s | cluster

Real world
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Summary of ARC Components

Simple and lightweight
— no middleware on the worker node!
— no centralised resource broker

 Computing Element based on GridFTP server

* Information system based on Globus MDS (soon BDII)

» User client tools

» Interfaces to local batch systems and external data services

e Top 10 things about arc
— http://www.nordugrid.org/slides/sc2005-top10.pdf
— Available for 16 Linux OS (32 and 64-bit)
— An extremely easy to install and use user client
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User Client

e Grid should be simple to use!

e http://www.nordugrid.org/documents/ng-client-install.html
— Get a grid certificate
— Go to http://download.nordugrid.org

— Download the standalone client tarball (~4MB) for your
architecture

— tar xfz nordugrid-standalone....
— c¢d nordugrid-standalone...
— source setup.sh

— Go and use the grid!
— (this might help http://www.nordugrid.org/documents/ui.pdf)
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« The ARC client provides a set of command line tools for

— Job management: ngacl, ngclean, ngget, ngkill, ngrenew, ngresub,
ngresume, ngstat, ngsub, ngsync

— Data mangement: ngcp, ngls, ngrm, ngstage, ngtransfer
* And corresponding API in C++ and python
» Supported data access protocols

— file, ftp, http, https, gsiftp, srm (v1 and 2.2)

— rls, Ifc

S ngls -1L
1fc://atlaslfc.nordugrid.org//grid/atlas/dg2/user/user.alexread.production/NGExecWrapper9
/grid/atlas/dg2/user/user.alexread.production/NGExecWrapper9 file 13048 "Tue Jun 17 16:05:19
2008” * AD:87a74e01

srm://srm.ndgf .org/atlas/disk/users/AlexRead/NGExecWrapper9
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ATLAS and ARC

« The ATLAS MC production system in NorduGrid (Dulcinea)
uses the ARC python API to manage jobs

from arclib import * # import ARC API

clusters = GetClusterResources () # get list of clusters from infosys
queuelist = GetQueueInfo(clusters,..) # get queues on each cluster

xrsl = ‘&(executable=“/bin/sh”)..” # construct job description

X = Xrsl (xrsl)

targetlist = ConstructTargets (queuelist, X) # job submission targets
targetlist = PerformStandardBrokering (targetlist) # do brokering

submitter = JobSubmission (X, targetlist) # job submitter object
jobid = submitter.Submit () # submit job

jobinfos = GetJobInfo(jobids,..) # check status
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ATLAS ARC Usage

 ATLAS has been using ARC for MC production since 2002
« ATLAS is now running up to 3000 concurrent jobs on ARC

resources
12.5K
10K
7.5k
Ak
2.5k
....||..||....|..|||.... A 0 A et G e AR L g ! AN
IE”.‘EE 0410 Q627 0913

M failed finished
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ATLAS ARC Usage

 ARC resources ran 10% of ATLAS MC jobs in the last year,
with very high efficiency

) ) o efficiency
grid SUCCESS failure efficiency _
(walltime)
LCG 6365116 2407485 72.6% B0%
056G 3210720 724210 81.6% H24%
Mordugrid 9867606 81644 02.4% 96.9%
Mone 446568 528022 45.8% 83.6%

total 11009170 3741361 74.6% 82.4%



UNIVERSITY
OF OSLO

ATLAS Usage

« Ganga is the main end user analysis tool for ATLAS
— Jobs can be submitted to ARC through a back-end ARC plugin
— The ARC stand-alone client is packaged with Ganga

 The user only needs to change one parameter to change grids

b [screen 0: bash] =8
Eile Edit View Terminal Tabs Help

screen [screen O: bash]
NORDUGRID g
o #  id status name  subjobs application backend backend.
———— actualCE
Grid Solution for Wide Area # 177 completed isolana_31_trigl misall_csc11.005986.ZZ_Herwi 10 Athena NG
Computing and Data Handling # 179  completed isolana_31_trigl misall_mc12.005178.Zb_acer_p 8 Athena NG
¥ # 180 completed isolana_31 trigl misall mcl2.005500.AcerMC_Wt 20 Athena NG
# 181 completed isclana 31 trigl misall cscll.005987.WZ_Herwi 7 Athena NG
# 182 completed noisolana_31 trigl misall escll.005402.5U2_ji 18 Athena NG
# 183 completed noisolana_31_trigl misall_cscll_V1.005176.Ace 8 Athena NG
# 184 failed noisolana_31_trigl misall_cscll.005403.5U3_ji 46 Athena NG
# 185 completed noisolana 31 trigl misall cscll.005986.ZZ_Her 10 Athena NG
# 191 completed noisolana 31 trigl misall mcl2.005178.Zb_acer 8 Athena NG
# 192 completed noisolana_31 trigl misall escll.005987.WZ_Her 7 Athena NG
# 193 completed noisolana_31_trigl misall_mc12.005500.AcerMC_ 20 Athena NG
# 194  completed noisolana_31_trigl_misall_ecscll.005985.WN_Her 21 Athena NG
# 195 completed noisolana 31 trigl misall mcl2.005500.AcerMC_ 20 Athena NG
- Informaion for Katarima Pajciel = Grid Monitor | # 201 completed IsclRT ana_20_trigl misall mcl2.005200.T1 McA 40 Athena NG
F PR R R el R AR s s - o O |# 202 completed IsolRT_ana_20_trigl misall csc11.005402.SU2_j 18 Athena NG
o x:ﬁﬁ%g:ﬁtg tﬁ:ﬁm{;i::ﬁ’f‘;ﬂ sy ﬂjm oremlle 209 failed IsolRT_ana_20_trigl misall_cscll.005403.5U3_j 40 Athena NG
616 misall_mc12.005568 ttbar_Pythia.digit vl 2000701_Bd01 232411158 job INLRMS: @ NA griduiang gmem #2186 failed eff_faked?_trigl misall csc1l1.005403.SU3_jimm 46 Athena NG
BI7  misall_mc12.005568. ttbar_Pythia.digit w12000701_Bi012324._L1478 job INLRMS: Q@ N gnd.uano gmem \# 217  completed eff faked2 trigl misall cscll.005402.SU2_jimm 18 Athena NG
:i:? x:mgg::ﬁtg tﬁgﬂg;:—g;ﬂ ::ﬁ g x: ;‘jm o3em [f 218 completed eff faked2 trigl misall mel2.005200.T1 McAtNL 54 Athena NG
520 mimu:mmnmﬂum memw]}‘:lsgu']'ﬁ INLRMS: @ WA W“ﬂﬂﬂ smatme|® 220 completed noisolana_31_trigl misall cscll.005403.5U3_ji 46 Athena NG
621 misaL_me12 005568 nbar Pyt dgit vl MOTOL BA01 2324, 13344 job LRMS O NA gidiinso e ? 221 failed noisolana_31_trigl_misall_escll.005402.5U2_ji 18 Athena NG
622 misall_me12.005568 mhar Pythia digit w1 2000001_nd01 23, 13532 job INLRMS: O N grd.uano smalmes|(# 222 running noisolana_31_trigl misall_mc12.005200.T1_McAt 54 Athena NG
623 misall_mc12.005568 mhar_Pythia digit v12000001_nd012324. 137700k INLRMS: @ NA grd.ua.no smalime
624 noisclana_31_mngl_misall_mel2 005200 T1 McAthio_Jimany_recon 40D w12000604_kd00S037_31 INLRMS:R 22 sigrid lunarc lu se workg
EH nﬂscl:am_jl_lng]_msa]l_m(lECO‘EMTL_M[AIMnJIMrHmﬂDDvlzm,nﬂS]]Ejl INLRMS:R 24 Sgliil dunarc_lu se workg n [124] D
626  noisclana _31_mgl_misall_mel2 005200.T1_McAthio_jimany_recon 40D w12000604_nd00S037_36 INLRMS:R 22 sagrid lunarc lu se workg -
627  moisclana_31_mngl_misall_mel2 005200 T1_McAthio_Jimany_recon 40D w12000604_nd00S37_37 INLRMS:R 21 sigrid lunarc lu se workg 1
628  noisolana 31 mgl_misall_mcl2 005200 T1 McAtho_fimmy._recon AOD.v12000504_tid00S037_40 FINISHED 17 sigidunarc lu se workg 1
629 noisolana 31 mgl_misall_mcl2 005200 T1 McAtho_Jimmy._recon A0D.v12000504_id00S037_41 INLRMS:R 20 sigidunarc lu se workg 1
630 noisclana_ 31 mgl_misall_mcl2 005200 T1_McAtho_immy. recon A0D.v12000504_id00S037_43 INLRMS:R 21 sigidunarc lu se workg 1
631  misall_m« 12005568 1thar_Pythiadigit.v! ¥ FINISHED T hagnd.ituu se default 1
632 misall_mx 12005568 1mhar_Pythiadigit.v! FINISHED 670 hagndituu se default 1
§3 misall 12 005368 nhar Pyt gty MAMSR 665 hagidmmse e U mu n
634 misall_m« 12005568 mhar_Pythiadigit.v! INLRMS:R 665 hagndituu se default 1 —
635 misall_me12.005568. mbar Pythia.digit INLRMS:R 638 hagndituu se default 1
B st D i PrL ey RORN SaB 22 B A MRGE S ek dba 1N -l ]
e =
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ARC Deployment

- Individual sites
B ~oGrid

[ swegrid

MG

B ocsc

FFF] Eesti Grd

V7T Swiss ATLAS, Bio Grid

Sites:

@ Existing or tested
A Planned
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00 Grid Monitor =) Grid Monitor
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Conclusion

« ARC is a mature, reliable and efficient middleware
* It has been used in production for 6 years

 The ease of use and flexibility leads to smooth application
integration
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