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Although different computing resources are often available at universities, meeting all requirements to deploy a valid Tier 3 able to run CMS
workflows on the grid is not an easy task to achieve without root-level access to them. For instance, providing the right operating system (OS) with
access to the CERNVM File System (CVMFS) on the worker nodes or installing and maintaining a Compute Element (CE) on the submit host is not

always allowed or possible due to lack of system administrator privileges, network policies, etc. This work describes the use of VC3 (a service for
automating the deployment of virtual cluster infrastructures) and the OSG Hosted CE service in order to provide the grid environment and
components needed to build a CMS Tier 3 using Notre Dame opportunistic campus resources without root privileges.
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VC3: Virtual Clusters for Community Computation The OSG Hosted CE service

Traditional HPC and campus computing facilities provide considerable amounts of computing power
in a fixed environment designed to address local needs. However, this makes the deployment of

complex applications that can span multiple sites and require specific software components very
difficult.
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Building a Tier 3 on top of the CRC resources with VC3 and the OSG Hosted CE service
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Once the CMS software and proper environment in the virtual cluster is in place and
a CE for the cluster has been deployed, standard procedure to add this Site to the
CMS Global Pool factory can be followed. This allows submission services in the

experiment like CRAB3 (or CMS Connect) to match to this resource and submit to
it.
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The plots in this section show the CRAB usage for the Notre Dame non-dedicated

resources as _T3__US_VC3 _Not re.Dame in the CMS dashboard, with scales and T
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