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Overview
The main activity of GridPP deployment during the period continued to be the installation, operation and support of LCG-2 software releases as part of the LCG/EGEE infrastructure. Much effort was dedicated to participation in LCG Service Challenge 3 and preparation for Service Challenge 4. Good progress has been made on many different fronts all with the aim of improving the quality of the service, the ultimate goal being a full-scale WLCG production service by the end of 2006 in time for LHC startup. Many metrics have been, or will be, developed by GridPP and/or EGEE and feedback from the results of these measurements used to improve the service.
GridPP continues to make a major contribution to the success of LCG and EGEE, both in terms of the computing resources made available and through the provision of skilled and well respected technical experts to these international collaborations. A recent snapshot of the number of CPUs provided by each region to EGEE is shown in the following plot. GridPP is the major contributor (>94%) to the UK/Ireland (UKI) region.
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The following extract from the LCG/EGEE accounting database shows that in 2005 the RAL Tier 1 provided 29% of the total  accounted cpu by the LHC experiments in all LCG Tier 1’s.
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The total amount of disk available in the GridPP Tier 2’s has increased during the period as shown in the following plot, although during 2005 this was not yet heavily used. A plan has been developed to encourage the experiments to make more use of the Tier-2 disk, mainly through copying data required for experiment analysis jobs to predefined sites which already have good associations with a particular experiment.
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The organisation and cohesion of the GridPP Tier 2 regional centres is often recognised by our international colleagues as an example to be followed. Evidence of this view was that Graeme Stewart from Glasgow University was asked to present an overview of Tier 2 issues to the CERN LHC Computing Comprehensive Review in November 2005. This well-received presentation was the only report from any Tier 2 at that meeting.
One of the EGEE highlights during the period was the successful running of the first biomedical data challenge for drug discovery, which ran on the EGEE grid production service from 11th July until 19th August 2005. WISDOM (Wide In Silico Docking On Malaria), a Franco-German led challenge saw production of over 46 million docked ligands during that period - this would have taken over 80 years on a single PC. GridPP contributed substantially to the challenge, with CPU used at RAL, Lancaster, Oxford, Glasgow, Birmingham, Manchester, Edinburgh and Imperial College. Overall, the UK processed the second highest number of biomedical jobs of any country in July and August, as shown in this plot. See the GridPP news item for more details. (http://www.gridpp.ac.uk/news/-1126932925.145373.wlg)
Number of Biomedical jobs processed by country, July-August 2005
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The Tier 1/A computing centre, based at RAL, provides data, cpu and important Grid services for all UK PP experiments. The Tier 1/A outturn for 2005 is presented in GridPP-PMB-77-Tier1A. The 4 GridPP Tier2 Regional Centres (see http://www.gridpp.ac.uk/tier2/), with hardware purchased via SRIF and other funding sources, are coordinated by the GridPP Tier2 Board. The Tier-2 2005 Outturn is presented in GridPP-PMB-78-Tier-2.

The Grid Operations Centre (GOC) team at RAL continues to play a major role in Grid Operations and Monitoring (see http://goc.grid-support.ac.uk/) with strong links to GridPP deployment. RAL is also the EGEE UK/Ireland Regional Operations Centre (ROC) and one of the 5 EGEE Core Infrastructure Centres (CIC). The CICs are responsible for running core services and daily operations of the Grid. 

Interoperability with other Grid projects continues to be important. Links with the UK National Grid Service (http://www.ngs.ac.uk/) and Grid Ireland (http://www.grid.ie/), take place both at the technical level and via the Deployment Board.


Deployment progress
Up to date information on GridPP deployment status and issues may be found at the new GridPP wiki (http://wiki.gridpp.ac.uk/wiki/Main_Page). The remainder of this section presents the main activities, except for those related to LCG service challenges which are described in a separate section.
Several versions of the LCG middleware were released and installed during this period. All GridPP sites were running LCG V2.4.0 at the start of the period. LCG V2.5.0 was released on 21st June, but this was a special release aimed at making additional functionality available only to those sites participating in LCG Service Challenge 3, namely the RAL Tier1, Edinburgh, Imperial and Lancaster. The next full release, LCG V2.6.0 was released on 29th July. The GridPP sites upgraded smoothly and efficiently to this new version during the few weeks afterwards, in spite of the delay to the release and the fact that this was the holiday period. The next major version, LCG V2.7.0, was also released later than originally scheduled on 31st January 2006. The upgrade to this latest release is underway at this time.

GridPP, via the UKI ROC, has provided pre-release testing and feedback for the last two releases. This work has started to make use of a “testzone” of machines purchased for the purpose of testing, general as well as pre-release, and training. Not only was useful feedback given to the deployment team at CERN, but this enabled the Tier 2 coordinators and other experts to gain valuable advance experience with the new software.
The concerns mentioned in the previous OC report about the difficulties of installation at small Tier 2 sites and problems with the frequency of releases have been addressed. GridPP sites are now successfully using the YAIM installation/configuration approach (see GridPP-PMB-83-T2-ops), as demonstrated by the speedy upgrade to LCG 2.6.0.
One of the major issues for this period has been the deployment of an SRM-capable storage element at each Tier 2 site running either of two variants of storage software, i.e. dCache or DPM. A GridPP Storage support group has met frequently during the period. These storage experts have tested new releases of storage middleware, coordinated and supported the successful rollout to the UK Tier 2 sites. The GridPP storage experts have identified a number of issues with the storage and file transfer software and have been very effective at feeding back to the developers and obtaining fixes. Meeting agendas for the storage group are available on the UKI ROC agenda page (referred to elsewhere).
Operational security continues to be an important issue. Following on from an earlier security service challenge involving just the LCG Tier-1 sites, a similar security service challenge was performed across each EGEE ROC (and coordinated in the UKI region by GridPP) starting in October 2005. This challenge, coordinated with the EGEE operational security team, involved the submission of a job at each of the GridPP sites followed by a request to the site administrator for information about where this job came from and what it did. This challenge tested whether sites understand how to track and respond to a security incident at their site. The team measured how long responses took and tested the communication between sites and the use of ticketing systems to track the "incident". The challenge was successfully met, with 95% of UKI sites responding within 1 day. Much was learned during the process, the two main issues being out of date security contact details and communication problems with the resource broker managers. This will be followed by further challenges in 2006.

A joint EGEE and Open Science Grid operations workshop, organised by RAL, was held at the Culham laboratory (near Abingdon). One of the hot issues debated during that workshop was the recently identified requirement of the LHC experiments to run VO-specific Grid services at each site (the so-called “VO Box”). GridPP deployment team members played an important role in gathering together the operational and security requirements that would have to be met before sites agreed to run such services for a VO.
Effort has been spent on improving the use of the UKI ROC helpdesk procedures and ensuring that communication between the site administrators and RAL works efficiently. Site administrators are also now required to complete regular weekly reports, highlighting and explaining any operational issues.
The GridPP networking experts have been very 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 as a 2 Gbps light path over the experimental UKLIGHT network. This has been successfully used, except for a few operational difficulties, during the LCG service challenges to demonstrate sustained high-speed data transfer. This link to CERN will be upgraded to the required 10 Gbps as part of the UKERNA upgrade to SuperJanet 5 during 2006. Robin Tasker (Daresbury Lab) has been an active member of the LCG Optical Private Network coordination group and has chaired its sub-group on OPN security. The networking experts have also recently purchased a network monitoring box for each GridPP site, to be installed soon, enabling automated monitoring of the network at all sites. 
An issue in the previous OC report was the lack of effort for the production and maintenance of documentation. This issue was addressed by the PMB and Stephen Burke (RAL) was appointed as GridPP Documentation Officer in September 2005. He has made a large impact on this previous problem area. His report is GridPP-PMB-67-Documentation.
Deployment Status and Metrics
Several live status web pages are available both on the GridPP site and on the LCG/EGEE Grid Operations Centre site, run by RAL.

The UK status map, which is now based on Google map, may be found at http://map.gridpp.ac.uk/
The LCG/EGEE map is at http://goc03.grid-support.ac.uk/googlemaps/lcg2.html
A table of all UK/Ireland LCG/EGEE sites is at http://goc.grid.sinica.edu.tw/gstat/UKI.html
Job accounting, via RGMA/APEL, is collated at 
http://goc.grid-support.ac.uk/gridsite/accounting/cic.php
Other performance metrics are presented in GridPP-PMB-82-Performance Monitoring.
LCG Service Challenges
LCG Service Challenge 3 started in July 2005. In the UK this involved the RAL Tier 1 and three Tier2 centres, namely Edinburgh, Imperial and Lancaster. Phase 1 consisted of file transfer throughput tests in July. The service phase of SC3 started in September 2005 and ran until the end of the year. The throughput phase in July aimed to achieve an aggregate data export rate from CERN of 1GB/s sustained for one week, but as described in GridPP-PMB-71-LCG this target was not achieved until a re-run in January 2006. The UK transfer rate achieved between CERN and the RAL Tier 1 in July 2005 was only 650 Mbps, cf. a target of 1.2 Gbps. The transfer rates from the UK Tier 2 sites to the Tier 1 varied between 27 Mbps and 480 Mbps, cf. a target of 7 Mbps.
Since the autumn, activities in GridPP have been concentrated on preparation for LCG Service Challenge 4. The aim of SC4, which will start in April 2006, is 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.
The deployment team prepared a detailed plan for the preparation of all GridPP sites for SC4. Various milestones were defined to ensure that the UK sites will be ready in time. These included a timetable for sites having a working SRM, being able to transfer files using FTS and a large number of sustained file transfer tests. These tests aim to demonstrate connectivity at high bandwidth from the Tier1 to the Tier 2 (target rate is 300 Mbps). They also need to demonstrate that this bandwidth can be maintained over prolonged periods of intense file transfer. This is an end to end test of components from FTS to the SRMs to the network. 

http://wiki.gridpp.ac.uk/wiki/Tier_2_SC4_Milestones presents the full list of milestones defined.
http://wiki.gridpp.ac.uk/wiki/Service_Challenge_4_Site_Status shows the current status of all GridPP sites.
http://wiki.gridpp.ac.uk/wiki/Service_Challenge_Transfer_Tests shows the file transfer tests performed to date and those planned for February and March.
One of the UK SC4 file transfer milestones is that 50% of the GridPP sites should demonstrate the transfer of a 1 TB file to/from the Tier 1 at a rate of at least 300 Mbps by the end of January 2006. The good news, and this success represents a lot of work by all concerned, is that by the end of January, 11 GridPP sites, out of a total of 17, have successfully configured FTS channels with the Tier 1 and been involved in the tests. Eight of these successfully uploaded 1 TB files at the required rate. However, only 4 sites achieved the target download rate, while 7 sites achieved 50% of the rate. Several reasons were responsible for these failures, including a dCache to DPM transfer bug that was only fixed in mid January, following input from the GridPP storage experts to the developers, and various FTS client bugs. It was also realised that 3 of the sites are still only connected at 100 Mbps making a target of 300 Mbps impossible! Further tests are now pushing ahead and discussions are underway as to revision of the target rates depending on both the size of the site and its network connection speed.
Deployment Team and UKI operations meetings
The GridPP deployment team, led by the Production Manager, Jeremy Coles, is responsible for discussing and resolving technical and coordination issues that span the Tier-1 and regional Tier-2 centres. This core group of technical experts (http://www.gridpp.ac.uk/deployment/contact.html) meets weekly or bi-weekly either face to face or via video and/or phone conferences. Monthly meetings of all UKI site administrators and deployment experts are also held to keep everyone informed and to allow feedback to LCG/EGEE operations. The agendas and copies of all papers and presentations are located on the UKI area of the EGEE web-based agenda system (http://agenda.cern.ch/displayLevel.php?fid=338). This same area is also used for meetings of the GridPP Deployment Board and the GridPP Storage Group.
The deployment team works with the LCG/EGEE deployment teams to define the deployment timetable and discusses and solves technical issues as they appear. The fact that Jeremy Coles is the secretary of the LCG Grid Deployment Board helps to ensure close collaboration between GridPP and LCG deployment.

The documentation officer and other team members have continued to work on the GridPP deployment web site containing guides and information for all Grid participants (http://www.gridpp.ac.uk/deployment/). A new GridPP wiki (http://wiki.gridpp.ac.uk/wiki/Main_Page) has been implemented, with certificate based security access control via the GridPP developed GridSite wiki software. This has been found to be a very useful way for members of the team to jointly maintain information and for other site administrators to keep themselves informed. The information has also been used and appreciated by sites in other countries. 
The GridPP Tier 2 Security expert, Romain Wartel, left RAL at the end of the summer. There has been a delay in recruiting his replacement, although this will hopefully be filled soon. In the meantime, the North Grid technical coordinator, Alessandra Forti, has been acting as the UKI security contact.
The deployment team studied the four LHC experiment computing TDRs, to try to better understand the requirements. The recent appearance of simplified presentations of the computing models, these being focussed on Tier 1 data flows, has helped the ease of understanding (see https://twiki.cern.ch/twiki/bin/view/LCG/Experiments
Deployment Board

The mandate of the Deployment Board (DB) (see http://www.gridpp.ac.uk/db/) covers the deployment and operation of the production grid. The board coordinates with many bodies, including the Deployment Team, the Tier 1/A Board, the Tier2 Board, the User Board, the GridPP middleware activities, CERN (Tier 0 and Grid Deployment), EGEE, LCG, the UK NGS and Grid Ireland.

Membership of the Board, which is primarily a technical body, includes the Production Manager, the Tier 1/A Manager, the 4 Tier 2 technical coordinators, the chair of the UK HEP SYSMAN group, the applications and middleware coordinators and representatives from CERN, UK NGS and Grid Ireland. A number of experts are also members of the board based on their technical skills and knowledge.
The Deployment Board has met twice during the last six months. The first meeting was held at Trinity College, Dublin, on 14th and 15th September, 2005. The location enabled us to spend the first morning hearing reports from members of Grid Ireland, thereby fostering closer technical cooperation with GridPP. This meeting was again a joint meeting with the GridPP Tier 2 Board enabling the consideration of technical issues of joint concern. The agenda contained reports and discussions on all aspects of deployment, and discussion and agreement on future priorities.
The second meeting of the Deployment Board during this period was held jointly with the Project Management Board on 10th and 11th January, 2006, just before the full collaboration meeting. This concentrated on the highest priority technical issues and also considered important policy matters relating to the support of VO’s in GridPP and Security.

Future Plans and Issues
The next 12 months will be a crucial time for GridPP and LCG. Much of the effort at all GridPP sites will need to concentrate on LCG Service Challenge 4 from April to September as everyone prepares for the start of the production WLCG service at the end of the year. As described in the separate Tier 2 report, a very important activity this year is to work with the PP experiments to understand their requirements on Tier 2 centres and to help them build their confidence in the service quality at Tier 2’s. Use of the large amount of computing resources available in the Tier 2’s will be essential, given that the Tier 1 is unlikely to ever obtain sufficient funding to meet all the ambitious aspirations of the various experiments. The deployment team will be essential for coordination of all the activities.

New releases of Grid middleware, developed by GridPP and others, 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. 
LCG is planning one major operating system upgrade between now and the start of LHC data-taking. It now seems very unlikely that Scientific Linux release 5 will be available in time, so the current proposal is to upgrade to Scientific Linux release 4 during the second half of 2006. This will clearly involve all GridPP sites running Scientific Linux and will need coordination with LCG/EGEE and the experiments. Decisions regarding the timetable will be taken after discussion at the LCG Grid Deployment Board in March and HEPiX in April.
An issue currently being attacked is the policies and procedures by which new VOs can be implemented and supported at GridPP sites. Recent months have seen an increasing demand for GridPP to setup new VOs, including provision of the VOMS and procedures. The deployment team is working to improve the information available for new and proposed VOs. There is also a concerted effort to get more VOs deployed across more sites to improve utilization. It is GridPP policy to provide up to 1% of our resources for use by non-PP VO’s. Spare compute cycles can also be used when available. This was easy to achieve during 2005 and is not envisaged to be a problem in 2006. Later on this will require a stronger focus on scheduling and allocations at Tier-2s as resources will become more contended.
The planning and response to the awaited call from PPARC for funding for LHC Grid computing activities beyond the end of GridPP2 in August 2007 will also be very important. The continued successful deployment, operation and support of an efficient distributed Grid across the UK will be essential for UK exploitation of LHC physics. The continuation of the GridPP human skill base in deployment, system administration, middleware support and operations, built up during the GridPP project will be an essential ingredient in the success of this endeavour and will have to be balanced very carefully against the computing hardware purchases required.
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