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Project Management and Summary
“The next four months, with Service Challenge 3, will be a testing time for CERN and the participating Tier-1s, particularly as we start to extend the service to Tier-2 sites, including those in the UK.” This comment, at the end of the last LCG report to the Oversight committee, turned out to be rather prescient. The Service Challenge 3 plan called for a throughput phase in July, aiming to achieve an aggregate data export rate from CERN of 1GB/s sustained for one week. Despite much investment of time and effort at CERN and elsewhere, this target was not achieved. Although many reasons for the failure were quickly understood (and many fixed just as quickly), the failure to reach the throughput target emphasised the difficulties ahead as we work to deliver the production LCG service.

Fortunately, this report covers the period until the end of January 2006, so we can report that in the week ending January 24th, data was exported from CERN at a sustained rate of 950MB/s to the Tier1 sites, many of which sustained data import rates above those required for production—including RAL, with a sustained data transport rate of 200MB/s compared to the nominal rate for production of 150MB/s. Nevertheless, it is clear that much needs to be done before we reach a stable production service and, based on our experiences with SC3, a great deal of effort will be required across many sites to achieve the goals set for Service Challenge 4.
Particular issues to report for the period are as folllows.
· The LCG Project has moved to Phase II operations: The new Management Board, taking over from the previous Project Execution Board, met for the first time on October 31st and the Collaboration Board met on February 3rd, electing Neil Geddes as chairperson. The Memorandum of Understanding for the Worldwide LCG Collaboration has been completed and is now being signed by the funding agencies.

· The last report noted that CERN had approved the recruitment of the staff required at CERN for Phase 2 of the project despite the lack of adequate funding. As no external contributions were made available for Phase II of the project, the funding shortfall of approximately CHF16M was transferred to the materials budget for the project, leading to a reduction of approximately 5.5MCHF in the materials budgets for the years 2006, 2007 and 2008. All proposed spending areas were thoroughly discussed with the LHC experiments leading to the conclusion that such cuts could not be absorbed without critically impacting the performance of the Tier0 and analysis facilities at CERN. The CERN management thus authorised the initially approved budget for 2006, but the funding issue is not solved and the shortfall of 16MCHF remains to be dealt with in later years.

· The LCG service expanded further, comprising 179 sites at the end of the year. More importantly, the period saw a steady improvement in the number of sites satisfying the Site Functional tests, as shown in the figure below. It should be noted that the Site Functional Tests were being improved throughout this period, thus it was much harder to be considered satisfactory at the end of the period shown than at the beginning. These LCG sites have supported a sustained load of around 10,000 jobs per day on average during the April-December period.
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· Apart from the STF tests, the “grid-operator-on-duty” service has helped greatly in the establishment of more stable operations and, more generally, the period has seen many constructive discussions on joint grid operations and user support. There have also been fruitful discussions with OSG on achieving interoperability in a sustainable way and OSG now incorporates several LCG/EGEE components (BDII, generic info providers, VOMS).
· As noted elsewhere (GridPP-PMB-83T2_Ops), effort has been spent on improving release procedure for smaller sites, but this is still difficult; achieving all that is required here—balancing moving new middleware into production fast enough to satisfy experiments, being able to test sufficiently, and providing well defined and scheduled release dates for the sites without monthly updates—is not an easy task.

· Following the report of the Baseline Service Working Group reported last time, the set of required services was agreed and many have been implemented. One contentious topic has been the issue of “VO boxes”, systems provided at sites to allow the LHC experiments to provide themselves functionality not otherwise available. Many sites have been concerned about the overhead and security implications of these boxes. In response to these concerns, experiments were asked to document the services to be provided by these boxes and agreement is being reached on this topic following a workshop organised at NIKHEF at the end of January.

· One requirement of the experiments for Baseline Services was the provision of an SRM 2.1 interface to storage systems. It is pleasing to be able to report here that the SRM 2.1 interface for Castor2 has been developed essentially on schedule, despite the severe time pressure by a team at RAL which was led by someone with no previous Castor experience.

· Although there is still concern about the Castor2 software itself, and the slow pace of deployment at CERN, there has been much progress over the past six months. Almost all of the problems seen at the beginning of the service challenge 3 throughput phase were fixed very rapidly and, by the end of the year, all four LHC experiments expressed confidence in the Castor2 environment for production use. Further, the Castor2 service supported a data transfer to tape at a sustained rate of 950MB/s over a week in tests for the LCG project DRC-2 high-level milestone; the target for the milestone was only 750MB/s. Attention has now switched to migrating general users to Castor2, with ALICE users migrating at the beginning of February.

· In terms of mass storage hardware, the CERN Finance Committee approved a strategy for evaluating tape drives and robots during 2006 and using the results of this evaluation to decide on the hardware to be installed for LHC production. Two large scale robots have been installed as well as 40 IB 3592-B tape drives; delivery of the new T10K drives from STK is expected for mid-February. All of this new equipment will be tested thoroughly as we attempt to meet (and significantly exceed) the milestone of sustaining data transfer to tape at 1GB/s by the end of February.

In summary, the LCG project has now entered Phase II and is firmly focussed on deploying services for LHC operations—and testing these thoroughly to ensure reliability and stability in day-to-day operations. Although the goals of Service Challenge 3 were not met as planned, the LCG community has managed to sustain worldwide data transfers at over 950MB/s with many sites accepting data at above the nominal rates required for LHC operation. It is important now to maintain this momentum at CERN and elsewhere to deploy the components and hardware required for Service Challenge 4 and to deliver the pre-production LHC service that should be in operation by the end of 2006.
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