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Introduction

The London Tier 2 (LT2) is a collaboration of 5 research institutes within the London area: Brunel; Imperial College London; Royal Holloway; Queen Mary and University College London.  The intention is to share computing resources for e-Science projects in which these institutes are active.  The principal projects are the High Energy Physics groups participating in the Large Hadron Collider (LHC) experiments[1], but other HEP projects are supported, and in principle non-HEP projects may also be involved.

What is a distributed Tier 2?

The Tier structure comes from the Monarc[2] model for LHC Computing.  The Tier 0 is at CERN, where data is produced.  Tier 1 sites are large, usually national, computing centres with large amounts of resources and dedicated manpower in terms of system support.

Tier 2 centres typically have a smaller amount of resources. The support staff may be drawn from the research scientists themselves or provided from central computing facilities within the institute, and computing resources are often shared with other research groups. The challenge for Tier 2s is to develop a quality of service that is suitable for operating a production quality environment.  A distributed Tier 2 aggregates the resources of the constituent institutes to provide a significant number of resources.  While each site may not have the manpower to develop expertise to run a production service, pooling technical knowledge and support can make this possible.

For example, a large computer centre running 500 cpu’s may take 100 cpu’s offline for upgrade or repairs, and still be providing a production service.  Five small sites, each providing 100 cpu’s would provide an equivalent processing power, but each site individually would be unlikely to have the manpower to provide the same quality of service as the large centre.  In aggregating their resources, if one site encounters problems and has to go offline, the Tier 2 as a whole can still be providing a production quality service.

Management of LT2
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LT2 is overseen by a Management Board, consisting of representatives of each of the five institutes, a chairman and the Technical Co-ordinator (see below).  This meets quarterly to review the progress of the provision of resources and their utilization by the grid projects.  Where voting is necessary, each institute representative votes with a weight proportional to the resources they have committed to provide to the Tier 2. 

The principal client for LT2 resources is the GridPP project in the UK[3], along with 3 other distributed Tier2s in the UK (ScotGrid, SouthGrid and NorthGrid). Resources promised to GridPP, over the 3 year time span of project are shown in Figure 1.

It is important to note that the LT2 commitments are in aggregate, and integrated over a 3 year timescale.  If one institute finds itself unable to meet its initial estimates, then the Tier 2 as a whole may still meet its commitments by providing additional resources at other sites.

Technical Support Structure

One of the principal benefits of the distributed Tier 2 is the sharing of knowledge and support on a technical level.    LT2 has a full-time Technical Co-ordinator (TC), whose job it is to ensure each site is able to provide the resources promised.  The TC chairs a Technical Support Group which has a monthly face-to-face meeting of all sites.   This meeting has played a key role in sharing expertise between sites, and for gathering technical requirements from the sites and feeding this information back to LCG and GridPP.

The TC is funded by EGEE[4] as a member of the UK/Ireland Regional Operation Center at the Rutherford Appleton Laboratory and is also a member of the UK/Ireland Grid Deployment Board.  GridPP also fund 2.5 FTE support staff for LT2, which supplements the manpower provided by the participating institutes.

Supported experiments

All institutes have agreed to provide resources to all the HEP projects supported by institutes within LT2.  These include:

- The Atlas, CMS and LHCb experiments in the LHC.  Alice is also supported although none of the LT2 sites are active in that experiment;

- CDF and Zeus are supported using the LHC grid middleware at UCL;

- BabarGrid middleware has been installed at RHUL;

- SAMGrid provides grid access to the London e-Science Centre resources at Imperial College London for the DZero experiment.

Members of the LT2 collaboration are also active within the developing GridCC project and it is hoped that the LT2 infrastructure will play a part in that project in the future.

Developments
The institutes within LT2 represent a diversity of computing environments to run on the grid.  In order to provide resources to the grid it has been necessary in several cases for LT2 sites to further develop the grid middleware infrastructure, and to feed these developments back into the wider grid community.  For example, in 2004, Queen Mary was the first site able to join the LCG with a different operating system (Fedora 2) to the standard of RedHat 7.3.  The London e-Science Centre at Imperial College London, uses the Sun Grid Engine (SGE) batch system and had to develop the gatekeeper and information provider grid middleware components necessary for SGE to integrate with the LCG environment.

Conclusion

The London Tier 2 has been in existence for a little over a year.  In this time it has been able to provide a significant amount of resources to diverse grid projects.  By sharing resources and experiences each institute has been able to rapidly get resources onto the grid, share problems with other sites, and has a well-defined route for seeking solutions to those problems.  The distributed Tier 2 structure allows a level of service that the individual sites would find difficult to maintain.
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