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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 
applicationsapplications



NorduGrid Projects

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

Several projects operate under the NorduGrid umbrella

ARC release

• KnowARC is creating the next-generation 
ARC middleware

• NGiN does research into leading-edge grid 
technologies



ARC Design Principles

• Simple Scandinavian design
– start with something simple that 

works for users and add 
functionality gradually

– non-intrusive on the server side– non-intrusive on the server side
– Flexible & powerful on the client 

side

• User- and performance-driven 
development

• Strong connection to system 
administrators and users

Illustrations:“Scandinavian Design beyond the Myth” 

www.scandesign.org



ARC Design
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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• 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

• 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
– …



http://download.nordugrid.org/builds



User Client

• Grid should be simple to use!
• http://www.nordugrid.org/documents/ng-client-install.html

– Get a grid certificate
– Go to http://download.nordugrid.org– Go to http://download.nordugrid.org
– Download the standalone client tarball (~4MB) for your 

architecture
– tar xfz nordugrid-standalone….
– cd nordugrid-standalone…
– source setup.sh

– Go and use the grid!
– (this might help http://www.nordugrid.org/documents/ui.pdf)



CLI and API

• 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– 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, lfc

$ ngls -lL 
lfc://atlaslfc.nordugrid.org//grid/atlas/dq2/user/user.alexread.production/NGExecWrapper9
/grid/atlas/dq2/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



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 clusterqueuelist = 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



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
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ATLAS ARC Usage

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



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



ATLAS Results



Distributed NDGF T1



ARC Deployment



http://www.nordugrid.org/monitor



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 

integrationintegration


