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Introduction

2006 was the second full year for the Production Grid, with GridPP reaching more than 5,000 CPUs, half-way to the total it will need for processing data from the Large Hadron Collider, and making available more than 1/2 Petabyte of storage on the Grid. The UK was consistently the largest CPU provider on the EGEE Grid for the LHC experiments and other VOs, with total CPU used of 15 GSI2k-hours. Following PPRP review, the GridPP2 project has been extended by 7 months to April 2008 and the outcome of the GridPP3 proposal to PPARC is awaited.
The main activity of GridPP deployment during 2006 continued to be the installation, operation and support of middleware releases on the UK Production Grid as part of the WLCG/EGEE infrastructure. The next 12 months will be a crucial time for GridPP and LCG as we approach LHC startup and first physics data taking. The initial LCG Grid Service is now starting and will run for the first 6 months of 2007. The aim during this time is to continue to improve reliability and performance ready for startup of the full Grid service on 1st July 2007. Each of the experiments will subsequently run dress rehearsals of their full data collection, processing and analysis chains ready for first physics data towards the end of 2007. The CPU, disk and tape resources need to be procured and installed to the levels required for 2008 data taking.

The Production Grid performance has been improved in the key areas of VO management, Grid-accessible data storage and file transfer management. The GridPP2 project has met 69% of its original targets with 92% of the metrics within specification. The status of GridPP2 is described in the context of the 2006 outturn, an update on performance monitoring plan, renewed effort to test the Tier-2 infrastructure by the experiments and a deployment overview for the past year. Middleware/Security/Networking and EGEE developments, the User Board and application development are described. A summary of the difficulties faced by the middleware developers and LHC experiments’ software teams prior to data-taking is discussed. Dissemination of the achievements in each area, documentation development focusing on user requirements, and the steps taken with respect to defining LHC computing requirements for GridPP3 are outlined. 

Resources

The current financial picture for GridPP is presented in the Resources report. At present, the outcome of the GridPP3 bid is not known so a number of strategic decisions relating to the use of financial resources during the next 12 months are effectively on hold. The hardware situation is presently well under control in GridPP with sufficient resources in place, or shortly to be in place, to cover all the UK LHC experiment requests in the next 9 months. By that point, new resources will be needed and the Tier-1 Board has recommended that an EU tender for Disk and CPU be initiated.

The GridPP spend in FY05 was 96% of the planned number and the forecast for FY06 is at about the 93% level. The under-spend is mainly attributed to lower than predicted average staff costs at CCLRC combined with a modest shortfall of effort due to staff turn-over. These funds will be critically needed in FY07 to meet the required hardware ramp-up and to address transition issues. Plans will be fully developed once the outcome of the GridPP3 bid is known. 

Almost all posts are filled or have replacements already appointed. The total effort delivered to date is 97% of the planned level and the shortfall has been more than compensated by effort funded from other sources. Some additional GridPP-funded effort will be delivered at the end of the project by extending University grants by up to 6 months from the nominal end date.

Project Management

The GridPP2 Project Map contains 252 milestones and 97 active metrics monitoring the health of the project. A series of logbooks record quarterly progress in each of the areas and the map represents the status of the project following input from Q4 2006.
	Metric

OK
	Metric not OK
	Tasks Complete
	Tasks Overdue
	Tasks due in next 60 days
	Items Inactive
	Tasks not Due
	Change Forms 

	90 

(92%)
	8
	175

 (69%)
	5
	14
	34
	58
	20


After 78% of the GridPP2 project by time, good progress continues to be made on milestones, with 69% complete and 92% of the metrics are satisfied. Various milestones are planned for completion at the end of GridPP2 and thus the milestone completion rate is according to plan. There are 5 milestones shown as overdue relating to: Tier-2s meeting the full bandwidth requirements where work is well-developed and ongoing; the full Tier-1 team being in place where one vacancy remains to be filled; network monitoring where 3 out of 19 nodes need to be commissioned; BaBar analysis work which has not progressed as planned with effort now re-focused on skimming; and the integrated plan for Grid Support in the UK beyond 2007 where GridPP and NGS continue to work towards a common future in the context of EGEE-III and EGI. In each case, progress has thus been made towards the goals. Eight of the metrics are currently not satisfied, but these reflect developments compared to planning w.r.t. the number of job slots, the available disk, tape storage, the Tier-1 service recovery plan, the number of vacant posts and the number of larger-scale meetings that are all considered to be under control. 

The Risk Register contained in the Project Map has recently been reviewed and identifies 4 risks as “High”. The highest risks currently identified in the project relate to future funding, particularly in respect of the cuts made in the Rolling Grants for application support, and on the inherent dependence on the gLite middleware from the applications perspective.

LCG

During 2006 the WLCG collaboration has made steady progress towards delivering the stable, production ready, worldwide distributed computing service required for the processing and analysis of LHC data, now expected to be produced from November/December this year. 

Establishing Tier-1 reliability to the required level has been a focus during 2006 and reliability has improved throughout the year. The target availability for 2006 was 88%, to be achieved by at least 8 sites. The target was therefore reached, although only just, for the last two months of the year with 5 sites equalling or exceeding the target in December, including RAL. Transfers from CERN to the Tier-1 sites were sustained at rates of over 1.3GB/s and significant improvements in stability were observed compared to previous tests. All Tier-1 sites were involved in the first phase of the Distributed Database Deployment project now in operation with the system currently being used by LHCb. Key developments have been made for ROOT (I/O optimisations), GEANT4 and the CORAL interface to relational databases. Although gLite-3.0 was deployed on schedule for the start of SC4 and the new Resource Broker (RB) has been shown to be capable of around 25-30k job submissions per day from a single server, a level of performance acceptable for CMS and probably also for ATLAS, the code is still not stable enough from a service manager or user point of view to be deployable in full production.
Four points mentioned in the last LCG report to the Oversight Committee deserve particular attention. The shortfall in hardware funding for the Tier0 and Analysis facility at CERN has been addressed following the announcement in June that LHC operation in 2007 would be at injection energy with a reduced running period for physics, the hardware requirements were re-evaluated and the budget available is just sufficient to meet these reduced requirements. The SRM 2.1 interface to CASTOR delivered by RAL met the specification, but the limitations of that specification became apparent. RAL subsequently delivered a SRM 2.2 compatible interface on schedule with module instability problems fixed recently. For the WLCG project as a whole, achieving stable, interoperating SRM interfaces for the three key mass storage systems (CASTOR, dCache and DPM) remains a priority. The status of the CASTOR2 mass storage system is that all four LHC experiments have now migrated fully to CASTOR2 and the various CASTOR2 instances successfully delivered the performances required during the various service challenges. With respect to procurement of mass storage hardware at CERN, two competing tape drive and robotics systems were installed at CERN (IBM’s 3592 drives and 3584 library and Sun/STK’s T10K drives and SL8500 library) and both proved to be reliable and well able to support the required data rates. To maintain flexibility for the future it is planned to split future purchases between the two competing systems. 
The initial LCG Grid Service is now starting and will run for the first 6 months of 2007. The aim during this time is to continue to improve reliability and performance ready for startup of the full Grid service on 1st July 2007. A set of milestones has been established to introduce the remaining key services (e.g. full FTS & 3D services, SRM v2.2 and VOMS roles) and to deliver a service, including full involvement of the Tier-2s, with the performance, capacity and reliability required for LHC operation. These milestones, together with the plans of the different LHC experiments for the ramp-up and testing of their full computing environments, were presented and discussed at a WLCG Collaboration workshop. It was pleasing to note the significant attendance and active participation from GridPP at the workshop; this, together with developments such as the Tier-1 toTier-2 network traffic tests within the UK last year, is a reflection of the relatively advanced state of preparation of the UK Tier-2s for LHC production.
Deployment

Much effort was dedicated to participation in LCG Service Challenge 4, and the various experiment data and service challenges. The ultimate goal is a full-scale WLCG production service by mid 2007 in time for LHC startup. Many metrics have been developed by GridPP and/or EGEE and feedback from the results of these measurements is used to improve the service. Up to date information on GridPP deployment status and issues may be found at the GridPP wiki. Several live status web pages are available both on the GridPP site and on the LCG/EGEE Grid Operations Centre site, run by RAL.
V3.0 of the EGEE gLite middleware was deployed on GridPP Tier-2s starting in June 2006. The expected Linux operating system upgrade did not happen during 2006 because of delays in porting the middleware to SL4. This will now happen early in 2007. One of the major ongoing issues for this period has been the deployment and operation of an SRM-capable storage element at each Tier-2 site. Much of 2006 was spent meeting the aims of LCG Service Challenge 4, which started in April 2006. The aim of this was to demonstrate that all of the off-line data processing requirements, from data taking through to analysis, can be handled at the full nominal data rate, not only between the Tier-0 and Tier-1, but also between the Tier-1 and Tier-2s. There are problems still to be solved at quite a few sites. Some of these are due to lack of suitable hardware at the site, but many are due to network problems, in particular in the London Tier-2. Work is ongoing in fixing the problems and achieving the required sustained data transfer rates, as described in the Service Challenge Transfer Test Summary.
GridPP has improved its support for new VOs during the period with a list of GridPP approved VOs and associated VO fair shares available for the Tier-2s and Tier-1. New VO deployment and administrator instructions are now available. Since April 2006 GridPP allocates at least 1% of its resources to non-HEP VOs through EGEE. (In practice the BioMed have used more than this). A process exists for approval of new VOs by the PMB and GridPP sites are encouraged to support all GridPP-approved VOs.

Following on from the useful security service challenge in 2005, which was based on tracking job submission and activities, a new challenge has been designed related to security on Grid storage elements. The GridPP networking experts have also been active in preparing for the high-speed requirements for LCG. The Optical Private Network link between CERN (Tier-0) and RAL (Tier-1) has been operated during this period at 2 Gbps with an upgrade to 10 Gbps during September 2006. 

The Deployment Team is responsible for discussing and resolving technical and coordination issues that span the Tier-1 and the regional Tier-2s and has been active throughout the year. The Deployment Board (DB) met once during 2006 and based on experience, a different membership of the board is proposed for implementation in GridPP3. There were many important international meetings on Grid deployment during the period. These included three WLCG Service Challenge and/or Tier-2 workshops, the EGEE’06 project conference and several EGEE/OSG/LCG Operations workshops. Members of the Deployment Team attended and were active in all of these meetings and were often asked to lead sessions and panels and give reports on GridPP activities.

The next 12 months will be a crucial time for GridPP and LCG. The CPU, disk and tape resources need to be procured and installed to the levels required for 2008 data taking. One Tier-2 challenge here is in meeting the experiments’ required ratios of disk to CPU. The required data transfer rates to/from Tier-2s must also be achieved and sustained. Lack of hardware and networking problems need to be fixed; the London Tier-2 networking being an area requiring particular attention. New releases of Grid middleware will have to be tested and deployed as they appear. GridPP will continue to collaborate with others in LCG, EGEE, NGS and Grid Ireland to continually improve and enhance deployment and operational procedures. The LCG MoU requirements on site availability and response times are a challenge for the UK Tier-2s, given the relative lack of effort. The GridPP Tier-2s will have to work towards a more distributed system management and support model, with staff from one site within the Tier-2 being able to assist another site when a member of staff is absent. LCG is planning one major upgrade to Scientific Linux release 4. This will clearly involve all GridPP sites running Scientific Linux and will need coordination with LCG/EGEE. The systems administrators and the GridPP sites will need to work as a team on all of the issues that will inevitably arise during the year. The Deployment Team will be essential for the coordination of all these activities.
Tier-1/A

The Tier-1/A Board met in September 2006 and agreed that the objective to deliver a satisfactory service to the experiments was not met during the previous 6-month period. The main reason for this was the significant delay in deploying additional disk resources. The acute disk shortage led to a series of subsequent problems that were ultimately resolved in December 2006.
Despite this, significant progress has been made in a number of key areas in 2006. Demand for CPU, disk and tape capacity has been substantially higher than in the previous year and the service was consistently running at full CPU and disk capacity. The new SL8500 tape robot with associated T10K drives was successfully brought into production as part of the CASTOR service. Progress has been made on the LCG service challenges, both in terms of throughput and service functionality. The Tier-1 continues to meet its nominal (150MB/s) target transfer rate from CERN for sustained periods. The main focus of effort has been to improve the availability and reliability of the service. The principal aim was to achieve the WLCG target rate for availability of 88% and this was achieved in November-December.
The Tier-1/A Board reviewed UK input to International MoU (Memoranda of Understanding) negotiations for the LHC experiments as well as providing input to the International Finance Committee for BaBar. An impasse was reached in planning for 2007. In order to resolve the considerable contention in resources, no new investment in the BaBar Tier A analysis facility hardware is planned, with BaBar/GridPP manpower support used to maintain the existing non-Grid infrastructure until the end of 2007 and run the Grid MC production on UK Tier-2 sites. For LCG, the 2007 commitment for disk and CPU capacity can be met out of existing hardware already delivered. A further purchase of tape media in FY07 is planned in order to meet the pledged 2007 tape capacity. Future capacity planning depends on the outcome of GridPP3. The Tier-1 Board has recommended that an EU tender for Disk and CPU be initiated in anticipation of that outcome, reflecting the requirements for 2008.
Operationally, the new CASTOR service has commenced and was well used by CMS in CSA06. Migration to the new SL8500 tape robot has gone well and the new T10K drives are also in production. Two CPU deliveries were installed on schedule and are in production. Three disk deliveries have been received; the latter two are running to schedule and are expected to be in production in February and March respectively. There were problems encountered during the installation of the March 2006 delivery, which have now been resolved and this capacity is being deployed for the experiments. RAL is now connected to CERN by a 10Gb lightpath and expects to connect to SJ5 at 10Gb in 2007Q1.The Grid environment has remained relatively unchanged (other than CASTOR and 3D). The lateness of the gLite 3 release on Scientific Linux 4 is becoming an area of concern as new equipment arrives in anticipation of LHC data. 

Tier-2

As shown in the 2006 Outturn, the Tier-2 sites have delivered more CPU than agreed in the MoU and 55% of the agreed disk. They delivered 5.7 times as much CPU as in 2005 and 2.6 times more than the UK Tier-1. Usage of Tier-2 disk is still problematic. The Tier-2 effort, flagged previously as a problem, is of particular note, having increased from 72% to 91% over the last year, with a full 50% of additional effort contributed by the institutes. A site-readiness review of each Tier-2 site is planned for April 2006 and in anticipation of this a number of experiment-specific tests have been performed. We have reviewed perceptions of the Tier-2s as seen by the (LHC) experiments and used experiment-specific monitoring to determine the current status. This will help us to ensure that the Tier-2s are suitable for serious use by the experiments in the coming months. The current status for all three LHC experiments is considered encouraging.
ATLAS is currently in the process of producing large Monte Carlo samples for the Computing System Commissioning exercises and the full dress rehearsal in 07Q3. The production in the UK suffered somewhat in the last two quarters from the disk space problems at RAL (as Monte Carlo samples are produced in Tier-2s but move to the associated Tier-1). The user analysis fraction is growing, but is constrained by the data management tools limiting the availability of the desired samples. ATLAS has recently introduced UK-specific “User Analysis” testing. The overall efficiency is slowly rising as problems from the New Year start up and other middleware, site configuration and ATLAS specific problems are resolved. In practice for a normal user the efficiency would be higher because jobs would not go to sites which repeatedly fail these tests. The current status is that 68% of the tests are being passed at 21 independent sites.
For CMS, testing of data access and analysis capability at Tier-2s was an important part of the recent CSA06 data challenge. Three UK Tier-2 sites (Imperial, Brunel and RAL PPD) participated. CSA06 proved a full success, with many Tier-2 related milestones met ahead of target. Due to the relatively small computing resources allocated to CMS in the 2007-08 UK planning, the data transfer and analysis targets were correspondingly low. However, these targets were exceeded by a factor of five or more in many cases. Whilst much work remains, CMS is therefore confident that the four UK Tier-2 sites (all within London and SouthGrid) offering substantial resources will be operational at the required level by data-taking in 2007. There remain concerns, however, at the workload placed upon site technical staff by the necessarily complex CMS data management system.
The LHCb data challenge DC06 started in May 2006 and is likely to finish in April 2007. UK experience during DC06 has been generally good. The Deployment Team meetings have helped in improving LHCb communication with the Tier-2 site representatives. This has generally provided quick solutions or at least an understanding of the problems faced by sites. In general most sites in the UK have been operating seamlessly with LHCb software being installed automatically. An upcoming problem involves implementing the glexec mechanism to prioritise jobs on the various sites. A recent summary of the various sites and the data produced shows the overall importance of UK Tier-2 production to LHCb. This is in addition to the reconstructed data at the RAL Tier-1 centre which constitutes about 30% of the total reconstruction and stripping effort.
Performance Monitoring 

In terms of deployment performance, there are three inputs: the 2006 outturn, the metrics established in the Project Map, and a series of performance monitors maintained throughout 2006. The individual performance metrics provide a mechanism for sites to raise individual performance leading to improved utilisation of the resources. Experiment-specific monitoring also enhances the ability for sites to detect faults and improve overall performance. The overall improvements seen during 2006 via a wide range of performance measures are to the credit of the Deployment Team. The equipment is relatively new and the manpower to install and maintain the hardware and middleware is now in place.
Outturn for 2006
In terms of delivery of CPU the total Tier-2 MoU requirement for 2006 (and 2007) has been met. Only SouthGrid are slightly below and theirs is a small fraction of the total. In terms of disk the situation appears worse but overall usage of Tier-2 disk still remains low. The Tier-2 total is at 55% up from 28% at the end of 2005. The amount of disk available is also less than physically installed at most sites as they learn how to connect it to the Grid via SRM using dCache, DPM etc. There have been well documented problems with disk space at the Tier-1 during 2006.
The total CPU used at the Tier-2s increased by a factor of 5.7 from 2005 to 2006 from 1,895,220 KSI2K hours to 10,828,142. The increase at the Tier-1 was a factor of 2.4 from 1,744,000 to 4,099,681. The Tier-2s delivered 2.6 times more CPU than the Tier-1 during 2006. The usage of the GridPP CPU resources by experiment reflects the UK contribution to the International experiments, with ATLAS and LHCb being the major users. The overall usage efficiency includes a number of factors such as downtime of the site, lack of jobs submitted by the experiments, as well as CPU efficiency (integrated over all VO jobs) that decreased to 75% in the final quarter of the year.

The usage of Tier-1 and Tier-2 disk storage by the LCG includes some inconsistencies and omissions using an old accounting system that was replaced for 06Q4. The previous storage accounting system was not accounting for SRM disk space that was dedicated to particular experiments and not accessible to dteam jobs. This is increasingly the situation and so a new disk accounting method has been introduced that allows a breakdown of the disk space by VO (that will be reported in future years). This new system is, however, not yet in full production and some sites do not yet have the required plugin installed. 
The total disk available at the Tier-2s increased by a factor of 2.7 from 2005 to 2006 from 145 TB to 392 TB. The total disk used at the Tier-2s also increased a factor of 4.4 from 2005 to 2006 from 19TB to 84TB. Disk utilisation remains low. The Tier-1 disk available was constant at approximately 145 TB with disks being full for most of the year.
The outturn will be circulated to LCG in order to develop common outturn methods.
Middleware/Security/Networking

The WMS activities at Imperial College have evolved over the past year reflecting realities in testing gLite releases. The schedule of such releases has not been as originally foreseen and the group have adapted to this by moving from work on the EGEE testing infrastructure towards activities associated with the Pre-production (PPS) and Certification testbeds. 
In the Metadata group, AMI, the ATLAS Metadata Interface has been installed at Glasgow and responsibility for the Python interface has been undertaken. The ATLAS Tag Navigator Tool (TNT) has been developed and improved with a number of new features and reorganisation of the code base. A number of plugins for MonAMI have been developed including support for NAGIOS, Apache and GridFTP. Event monitoring is included to support FTS and dCache monitoring. A new monitoring group in LCG has been formed and initial discussions indicate, that with some modifications, MonAMI could play a part. The next release of MonAMI will include secure communication with R-GMA and features for graceful handling of temporary R-GMA problems. Work has also proceeded for a strategy in replicating ATLAS databases to Tier-2s. Three options (based on Frontier caches, MySQL and SQLite) are under investigation to solve this problem.
The CASTOR storage manager has been installed at the Tier-1 and significant effort has been spent on optimising performance. Support is fully integrated with the Tier-1 helpdesk. Robustness of the Storage Element (SE) is seen as an issue. To improve the SE further internal monitoring is now under development. Grid enabling storage for worker nodes is an issue for a small number of sites and StoRM is being investigated at one site. A first version of storage accounting within the APEL framework has been implemented. Data visualisation has been developed and data collection scripts updated to use the global BDII. Alarms have been incorporated to signal alerts for problems in collecting or publishing storage data. Rollout of SRM 2.2 across the UK is now only waiting on necessary changes to FTS. CASTOR, DPM and dCache now all support 2.2.

For R-GMA effort has been spent on supporting the deployed infrastructure, which now covers most sites within EGEE. This has resulted in much improved robustness. The ARDA dashboard is a major monitoring component for the ATLAS and CMS experiments and R-GMA is one of its primary information sources. R-GMA continues to provide a vital role in transport of APEL accounting data. A programme of re-engineering each of the R-GMA components in turn is underway, to further improve robustness, maintainability and scalability and to incorporate improvements in security and VO support. Major contributions to the GGF (OGF) INFOD Base Specification have been made. 
In the Security area, work has begun on GridSite support for scripting languages thus enabling access control for services written in a number of languages. Work continues on back porting bulk file access in SlashGrid/FUSE/Curl to Scientific Linux 3 and to an evaluation version 4.4. The Shibboleth Identity Provider and Shibboleth Server have been packaged and documented for use with GridSite enabled webservers. HTTP-based bulk data transfer tools have been enhanced to enable measurement, monitoring and optimisation of the data rate, in readiness for comparison with other protocols (e.g. GridFTP) - a suggestion of the EGEE Data Management Group. Support for GridHTTP secure file transfers within SlashGrid has started.
The Grid Security Vulnerability activity has set up a new process for handling specific issues, which includes carrying out a rigorous risk assessment of each by the Risk Assessment Team, setting a Target Date for resolution according to risk, and providing an advisory when a patch is issued. The backlog of issues in the vulnerability database has now been processed. GridPP continues to chair and lead the Joint Security Policy Group of EGEE/OSG/WLCG. Several policy documents have been revised during the year.

Networking work continues on UKLIGHT with an advanced transfer protocol based on a UDP version of GridFTP. Of the 19 GridMon nodes, all but 3 are commissioned and fully operational. Version 0.2 of the GridMon web user interface has been released, introducing new graphical display options. The next release (scheduled for March 2007) will provide additional graphing functionality, NGS support and information on which tests are being used. Discussions with UKERNA are underway on integration of GridMon with operation of the JANET service. Wider use of GridMon within the NGS is also under discussion. The particle physics community views have been represented at various meetings and fora, including the JCN, JANET SLA Review, UKERNA Network Strategy and the ESLEA Project Board. Discussions have taken place with UKERNA on lightpaths across SJ5 resulting in an agreed policy for GridPP use.
The results of the GridPP2+ project extension proposal to PPARC were made known to GridPP in November 2006. The effects on MSN are significant and particularly damaging with the overall effort reduced by more than a third from 13 to 8.3 FTEs. It is clear that significant changes must already take place in the affected areas. WMS testing and contributions to EGEE SA3 will reduce. GridPP work on metadata will cease and UK leadership will be lost, although this is known to be an area the experiments are keen to see tackled. The reduction in Information and Monitoring effort will severely impact re-engineering work and support for R-GMA and compromises UK obligations in fulfilling the EGEE contract. GridPP has recognised the importance of finishing the R-GMA re-engineering, thus meeting the R-GMA deliverables to EGEE and has therefore agreed (in consultation with PPARC) to meet the costs of maintaining the current staffing levels to the end of EGEE-II from within existing allocations. The reduction in networking activities is likely to impact GridPP’s ability to optimise its use of the underlying JANET network. Staff whose contracts will not be extended beyond the end of August 2007 have been informed.
EGEE

In April 2006 the EGEE project moved into its second phase with a slightly expanded EU contribution of just under 37M€. One year ago, first steps were taken towards establishing a more sustainable long-term European Grid Infrastructure (EGI) and the work has progressed over the intervening time, though not as fast as anticipated. In consequence, current planning focuses around a twin track approach of ensuring medium-term stability through a third 2-year phase of EGEE in parallel with EGI.

Within EGEE-II, Grid operations have started to become routine with a slowing down in the addition of new sites; middleware re-engineering of R-GMA is on track for completion of revision of the major components by the end of phase 2 and the EGEE training activity continues well under the leadership of NeSC. The merge of gLite and LCG stacks into a single software distribution - gLite 3.x - was successful. 

At the previous Oversight Committee, we highlighted the need to ensure matching funding was in place for the full term of EGEE-II, from 1st April 2006 to 31st March 2008. Funding was not recommended by the PPRP as part of the GridPP2 extension, but a recovery plan has been approved using existing resources within GridPP2. This does not fully restore the programme to its original level, but should ensure that the minimum steps are taken to complete deliverables according to contract.
EGEE-III is proceeding largely as planned. Preparations for both EGEE-III and EGI/NGI are advancing well. Much of the work in coming months for EGEE-III will be in establishing the UK JRU and evolution of the UK roles. For EGI/NGI there is clearly much to do in establishing a UK consensus, defining the relationship between NGI and EGI and ensuring that the UK is well represented in the EGI Design Project discussions. The longer-term plan is to integrate NGS sites into the NGI infrastructure but this is still in progress. A small number of other UK sites have expressed an interest in joining EGEE but only Culham (JET) has so far succeeded. The NGS is proposed to take the lead in NGI formation for the UK and for involvement in EGI. It is also planned to form the basis, along with GridPP, for UK activity in EGEE-III.
User Board

The key role of the UB is to allocate computing resources quarterly to the experiments. There have been a number of tactical changes to this process, reflecting the significant disk shortfall at the Tier-1. The UB worked together to ameliorate the problems for all experiments and also maintained the high-level allocation of Tier-2 resources. In response to requests and in order to understand contention issues especially with respect to BaBar at the Tier-1, longer-term annual forward-look requirements are available for 2007 for the Tier-1 and Tier-2s. The experiments’ plans make a clear practical distinction in the use of the two categories of resource. The heavy use of distributed disk for longer-term data storage, in particular, continues to raise technical issues. Initial problems have been solved, and the experiments’ confidence in Tier-2 usage has been strengthened, such that the use of Tier-2s is increasingly ‘Grid-like’.
Planning for 2007
With the approach of LHC collisions at the end of 2007, it was recognised that a profiled ramp-up of resources is required throughout 2007 to meet the UK requirements of the LHC experiments. In addition, in the light of negotiations over the outcome of the 2006 Particle Physics Grants Panel, the BaBar experiment needed to estimate what UK hardware resources would be available after April 2007. It was therefore decided to depart from the quarterly capture of requirements. The experiments provided a profiled request for CPU, disk and tape for the whole of 2007. The results are available for the Tier-1 and Tier-2s. 

For the Tier-1 and for the first time in recent history, the CPU requests of all experiments can be met by the available capacity (after the 500kSI2k upgrade on 10 January) without the need to over-allocate. For the latter half of 2006, the disk deployment problems at the Tier-1 meant that disk allocations had to be effectively frozen for all experiments. Now that the technical problems with the March 2006 procurement have been solved, the UB has again been in a position to make disk allocations since the beginning of 2007. The silver lining is that a large amount of disk should come online just at the time when experiments will be looking to migrate from dCache to CASTOR. The tape capacity is under pressure pending purchasing plans agreed recently through the Tier-1 Board that are expected to meet experiment requirements in 07Q1. The proposal to limit access to Tier-1 resources by Grid-only interfaces was discussed at the User Board meeting held on 4th January 2007. Most experiments accepted the concept of Grid-only access. For the Tier-2s the planned capacity is sufficient to meet the requirements.
Applications

Most of the experiments are now well advanced in highly pragmatic deployment issues, particularly in advance of the LHC data at the end of 2007. Products developed by GridPP are in mainstream use, and will form a vital component of the computing system of each LHC experiment for first data-taking and analysis. However, almost all explicit funding for the further development and support of such products will terminate in September 2007, since it is now clear that this area will be supported neither via GridPP3 nor the Rolling Grants round. This is a matter of concern both for the UK collaborations and the experiments as a whole. Recovery plans are being prepared within each experiment, attempting to use ordinary (and often non-specialist) RA effort in tension with physics and hardware support, but there will be profound negative consequences for the continuation and maintenance of these projects. 

GANGA is now being widely used by novice users in ATLAS and LHCb. Fundamental problems with low-lying data movement middleware are presenting major problems for ATLAS, which also has problems with the RB-based workload management. The CMS data movement activity is central to their operations, and the production-mode usage was exercised with good success in the CSA06 exercise. D0 are making good use of SAM-Grid, although the new experiment software for the latest reprocessing has caused some delay in some items for UK delivery. BaBar is now using the Grid for skimming; the Grid-based analysis has proved more challenging and has been de-emphasized by BaBar in favour of more effort into the simulation and skimming activity. UKQCD are delivering a good service and are showing very promising signs of ‘spinning-out’ to non-physics academic usage. PhenoGrid are also supporting a healthy number of Grid-based applications, and are getting good support form the LCG GENSER area. Finally, the Real Time Monitor (RTM) has been revised with 3-D graphics, and continues to make a strong impression at meetings such as Supercomputing 06.

Dissemination

GridPP’s dissemination activities have continued strongly, with demonstrations at five major international and UK events. We have produced a new version of the RTM, issued five press releases, received coverage on the BBC website, expanded our industry programme in association with PPARC and agreed to move CERN’s LHC@home volunteer computing project to the UK. The GridPP website continues to play a central role in our dissemination work, with more than 140,000 page requests in December 2006. In May, we published a short brochure aimed at politicians and policy-makers. We published 48 news items on the GridPP website during the past year.

Over the next few months, the GridPP dissemination team will focus on plans for an exhibition about the LHC at the Science Museum; the move of LHC@home to QMUL; preparation for events, including OGF20/EGEE User Forum, CHEP’07 and AHM 2007; a GridCafe event at the BA Festival of Science, possible funding for a GridPP 15 minute film for Teachers’ TV; working with LCG and PPARC on plans for events and activities around the turn-on of LHC in late 2007.

Dissemination was one of the areas not fully funded in GridPP2+. The Dissemination Officer post was funded at 0.5 FTE (as at present), but the PPRP did not allocate funds to continue the Events Officer position. Due to a large number of events and activities planned for the end of 2007, we aim to fund this position for some months out of the current dissemination budget. 

Documentation

The main focus for user documentation continues to be the user area on the GridPP web site, at http://www.gridpp.ac.uk/deployment/users/. Feedback has also been provided to the UK e-science CA to help improve the documentation related to certificates and security. GridPP has also made a substantial contribution to the development of user documentation for ATLAS. The deployment areas of the GridPP web site and wiki have continued to be updated, and provide a wealth of information. In particular, the GridPP Storage Group has provided a considerable amount of information related to SRM deployment, which is also used by sites beyond GridPP.

We have worked extensively with external Grid projects to improve overall documentation. For example, the gLite User Guide has recently been updated, a prototype web site for the EGEE-II User Information Group has been set up, and GridPP has contributed substantially to development of the GLUE information schema, including the schema specification and associated user documentation. 
Beyond GridPP2

During 2006 a proposal for continuation beyond GridPP2 was written, submitted, and defended over the course of about 10 months. The proposal described a seven month extension to the GridPP2 phase followed by a three year GridPP3 project. This separation was primarily designed to ensure an early decision could be made on the extension in order to retain key staff. Approval for the extension was received in late November but included major cuts in the middleware support area. This is problematic in two ways: firstly, CCLRC has a contractual obligation (signed on behalf of the UK Particle Physics Community with the knowledge of PPARC) to deliver matching effort to the EGEE project during this period; secondly, in a more general sense, middleware support is at its most crucial during this 7 month period of ramping up to the LHC data and this is exactly the worst time to harshly cut back. We foresee a difficult time during this period which is severely compounded by the outcome of the Rolling Grant round where much of the Applications support work will be lost during this same critical period. We currently await the outcome of the GridPP3 bid in order to be able to assess the whole picture, but we anticipate a highly challenging period from September 2007 onwards.
� The input reports include reference to the period from February to May 2006 and incorporate the 2006 outturn document.





