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Outline

• NORDUnet

• NorduGrid collaboration and ARC middleware

• ARC-related projects

– NDGF

– NGIn

– KnowARC

• Use of ARC in the ATLAS experiment
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• Collaboration between 
the Nordic national 
networks for research 
and education.

• NORDUnet interconnects 
these networks and 
connects them to the 
worldwide network for 
research and education 
and to the general 
purpose Internet.
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ARC Middleware

• ”Advanced Resource Connector”

– Connect existing computing and storage resources

• First generation ARC was product of NorduGrid 
collaboration – www.nordugrid.org

– Motivated by need for grid infrastructure for Nordic 
participation in the LHC experiments at CERN (HEP)

– Funded by NORDUnet

• Wide user base today (e.g. ~1/3 of Swegrid users 
are HEP)
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ARC Architecture
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•Support and develop ARC 
•Support for gLite and ARC+gLite sites



New in 2008: Associated 
site IJS in Slovenia
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(~1.1 PB 10.08)
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NGIn

• ”Innovative Tools and Services for NorduGrid” -
www.nordugrid.org/ngin/

• Funded by Nordic Nordunet3 programme
– Internet research program of the Joint Committee of the Nordic 

Natural Science Research Councils (NOS-N), NordForsk, the 
Nordic Council of Ministers, and NORDUnet A/S

• 2006-2010
• 5 PhD positions (1 unfilled)

– Data management (x2) 
– Distributed data analysis
– Fine-grained delegation of rights

• Grid schools (at annual NorduGrid Conferences)
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KnowARC

• EU FP6 project – www.knowarc.eu

• 2006-2009

• Partners from NorduGrid collaboration and beyond
– Medicine, bioinformatics, industry

– Germany, Hungary, Switzerland

• Improve and extend ARC middleware
– Open standards

– WS interfaces to services

– New services (workflows, application repositories,..)

– New platforms (Mac OS X, Solaris, Windows)
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Summary of projects

• ARC is the the middleware product

• NGIn, NDGF, KnowARC all contribute to 
further development of ARC

• NorduGrid is a MoU-based collaboration

– Umbrella organization for the projects

– Will insure long-term home-base and support for 
ARC
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ATLAS Distributed Computing
The Tiers of ATLAS 
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The NDGF Cloud

LFC
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Performance
Jan-Sep 2008

Effective use of (less than 10%) computing resources

Fast response

High eff.

2007

10/12/2008 14CGW 2008, Krakow - Alex Read UiO



Under the hood

• ”Single” SRM-dCache site in the cloud
– Easier to maintain (don’t need SE for every CE)

– Smaller (but focussed) operations team

• No middleware on the worker nodes
– ARC Grid-manager handles data-transfer and controls 

number of transfers per site

– File registration done in the job-manager (Dulcinea) 
limits load on file catalog service (e.g. LFC)

• Input/Output of jobs straight from/to primary 
storage independent of Tier-1/2/3 status of CE
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Conclusion

• First-generation ARC middleware with Nordic, high-
energy physics origins in production since years

• NDGF project with deployment, operational, 
middleware development activities appears to be 
working well

• Second-generation ARC with partners across Europe 
reaching out to other fields than academic physical 
science
– In recent breakthrough ARC included in list of 3 major 

European middlewares considered as a basis for the future 
FP7 European Grid Initiative (EGI). 
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