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Introduction

2005 was the first full year of a Production Grid: the UK Tier-1 was the largest CPU provider on the LCG and by the end of the year the Tier-2s provided twice the CPU of the Tier-1. The Production Grid is considered to be functional and hence the focus is now on improving performance of the system, especially w.r.t. data storage and management. The GridPP2 Project is now approaching halfway and has met 40% of its original targets with 91% of the metrics within specification. The status of GridPP2 is described in the context of the 2005 outturn and a performance monitoring plan requested by the Oversight Committee. LCG development and CERN’s help in Tier-2 deployment are discussed, as requested. A deployment overview for the past 9 months is given. Middleware/Security/Networking and EGEE developments, the User Board and application development including an assessment of the experiments’ perceptions of the Grid are described. Dissemination of the achievements in each area, documentation development focusing on user requirements, and the steps taken with respect to defining LHC computing requirements beyond GridPP2 are outlined. 

Resources

In response to the request made at the last Oversight Committee this, and future, resource reports will present an integrated picture with no separate identification of GridPP1 and GridPP2 funds. A key issue for GridPP is the shortage of Tier-1 hardware resources for the current and future years. The current shortage is due to delays in the FY05 purchase. The predicted future shortage has recently been compounded by (approximately 20%) higher than anticipated hardware costs. The total manpower effort delivered exceeds 100% and, overall, 93% of the expected GridPP funded effort has been delivered. GridPP is thus now in the steady-state with almost all posts filled. It has been agreed to extend University grants by up to 6 months from the nominal end date. Savings due to delays in recruitment and lower than anticipated staff costs at CCLRC, together with other sums recovered within the project, total £255k with approximately a further £150k possible. It is proposed that these are used to address the Tier-1 hardware shortfall anticipated during the start-up of LHC.

Project Management

The GridPP2 Project Map contains 258 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 2005.
Metric

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

88 

(91%)
9
103

 (40%)
7
16
20
132
37

After 44% of the GridPP2 project by time, good progress continues to be made on milestones, with 40% complete and 91% of the metrics are satisfied. There are 7 milestones shown as overdue: in each case, however, significant progress has been made towards the goals. Nine of the metrics are currently not satisfied, four of these relate to Tier-2 hardware which has appeared slower than planned but is currently under-utilised. The remaining five issues are problems that are under control within the project.

The Risk Register contained in the Project Map has recently been reviewed, and identifies 6 risks as “High”, where three of these are related to concerns that future Tier-1 hardware resources will be inadequate. The highest risk elements at present are the lack of Tier-1 hardware, both present and future; missing components in the middleware stack that must now be provided on an ad-hoc basis by the individual experiments (and the consequent risk that future resources will be insufficient in the applications area); and the continuing threat of a serious security incident. The final risk should be more manageable once a (replacement) security officer for GridPP has been recruited.

The Oversight Committee requested that GridPP identify the top five or six “added value” items that have been delivered. This is interpreted to mean "the value added by having a coordinated Grid Project as opposed to simply providing funding to individual groups". These are presented in the Project Map report. 
LCG

The LCG Service Challenges and 2006 deployment planning provides the context for UK deployment. The 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 fully met, the LCG community has managed to sustain worldwide data transfers at over 950MB/s with many sites, including RAL, accepting data at above the nominal rates required for LHC operation. It is important now 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.

CERN and Tier-2 Deployment

Procedures have improved for all sites, but the focus is inevitably on meeting the critical tests at the major Tier-0 and Tier-1 centres. The LCG Deployment Team at CERN continues to support a new simplified installation procedure, YAIM, which has been well-received by Tier-2 system managers. CERN worked (with input from Glasgow) on the development and deployment of the Disk Pool Manager (DPM) as an SRM storage interface that is now deployed at 2/3 of the UK Tier-2 centres. The LCG project plan was to release software on a regular schedule with quarterly release dates defined well in advance. However, there have been difficulties in practice. A small number of sites have been identified as early testers, and three UK Tier-2 sites participated in this process, but additional manpower is required in order to fully participate in this beta testing programme. Finally, the middleware is being unbundled to separate the system level components with an intrusive installation process from the simpler user-level components. Beyond this, there is a decentralised model whereby Tier-2 sites receive support from their local Tier-1 centre who contribute by providing deployment input via the GridPP wiki pages. 
Deployment

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 planning for Service Challenge 4. Good progress has been made on many fronts with the aim of improving the quality of the service, the ultimate goal being a full-scale WLCG pre-production service by the end of 2006 in time for LHC startup. Many metrics have been developed by GridPP and/or EGEE and feedback from the results of these measurements is being used to improve the service. The next 12 months will be a crucial time for GridPP and LCG. There is a lot of work to be done and the successful operation of the deployment team will be essential for coordination of all the activities.

Tier-1/A

The Tier-1/A Centre continued to function well during the past 9 months. Progress has been made in a number of key areas in the second half of 2005. Demand for CPU, disk and tape capacity has been substantially higher than in the first part of the year. The service has run at 100% of CPU capacity for weeks at a time. A shortage of capacity (particularly disk) is expected in 1H06, due to delays in the originally planned procurement timescales. Progress has been made on the LCG service challenges, both in terms of throughput and service functionality. The Tier-1 has exceeded its nominal (150MB/s) target transfer rate from CERN. A new tape robot (funded by CCLRC) has been delivered and installed. A decision has been made to deploy CASTOR as the new robot management infrastructure and a basic system is already installed and under test. 

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 International Finance Committee for BaBar. In order to resolve the expected considerable contention in disk resources, the Tier-1/A Board confirmed that BaBar disk capacity would be capped at 95TB (ex 180TB) during 06H1. BaBar have subsequently informed the Tier-1 centre that they plan to move one of their 3 main analysis groups (about 1/3 of BaBar users)  from RAL to SLAC in order to allow them to work within their available allocation. GridPP would have preferred that BaBar made more use of UK Tier-2 capacity.

It was recognised in 2004 that it would be difficult to meet the MoU requirements of BaBar in 2007-08 and hence the MoU for 2005-08 was signed on the basis of commitments in 2005-06 only. The lack of resources within 2006 may impact on the BaBar computing rebate to PPARC in 2006 and is disappointing, considering the effort that has gone into moving BaBar analysis work to RAL. The majority of BaBar analysis effort continues to be by non-Grid enabled methods and as such is itself problematic for GridPP. PPARC are aware of the issues through their membership of the Tier-1/A Board.     

The shortage of disk is also likely to impact LHC experiments ramp up in testing of the LCG infrastructure. Current LHC capacity at RAL represents only approximately 3 days transfers at peak rate.  Further hardware purchases will be needed in 2006 in order to meet unsatisfied demand. The schedule described in the Tier-1/A document will need to be followed in order to deliver hardware in a timely manner (additional CPU deployed in October and disk deployed in December). 

A CCLRC document has been written that addresses the concerns expressed by the GridPP Oversight Committee about procurement methods. It is concluded that there are some benefits in entering into a framework purchasing agreement for both disk and CPU.  This will be discussed more fully at the Tier-1/A Board meeting in May 2006.

Tier-2

The current deployment situation is far better than that reported for 05Q1 and has been quantified by quarter during 2005. The Tier-2 sites delivered 1/2 of the resources agreed in the Tier-2 MoU and more is coming online in 06Q1.

The major problem has been the lack of manpower, due to recruitment delays, but now GridPP funded hardware support is at full strength. Accounting systems are being put in place and starting to provide interesting data. The main challenge for the Tier-2s is to gain the trust of the experiments and encourage them to use the Tier-2 disk resources to take pressure of the Tier-1 disks. GridPP has decided that the best way to approach this is to initially encourage direct collaboration between each of the major LHC experiments and one site at a Tier-2.  Three such pairings have been identified. 
Performance Monitoring 

In terms of deployment performance, there are three inputs: the 2005 outturn, the metrics established in the Project Map, and a series of preliminary performance monitors from 05Q4. It is difficult to determine what makes some sites more successful than others or how success should be defined, but relatively new equipment and the manpower to install and maintain the hardware and grid middleware are key. Other factors such as the type of (and local experience with) batch schedulers and overall site infrastructure configuration are likely to become more apparent when a longer period of running is analysed. 

Outturn for 2005

The Tier-1 delivered 2/3 of the originally planned capacity in 2005. The reduction was due to a reduced request for capacity compared to original planning following the last Oversight Committee. Half of this capacity was allocated for Grid use of which 53% (48%) of the CPU (storage) was accounted as used via the central accounting systems. Various inefficiencies in the accounting systems have been identified. The Tier-1 is considered by the PMB to have delivered for all the experiments at the required target utilisation levels in 2005. Overall the UK Tier-1 centre delivered 29% of the CPU of the LCG Tier-0 and Tier-1 centres. 

The Tier-2s delivered 1/2 of the originally planned capacity in 2005. The reduction was mainly due to delays at two large sites. Overall, the Tier-2s are considered to have delivered more than the required capacity. Most of this capacity was allocated for Grid use of which approximately 15% (20%) of the CPU (storage) was accounted as used via the central accounting systems. Overall the Tier-2s provided three times the CPU capacity of the Tier-1 and by the end of the year they accounted for twice the delivered CPU. 

Various caveats associated with current accounting systems are noted in the outturn report. Measures are in place to address these concerns. The outturn will be circulated to LCG in order to develop common outturn methods for 2006.

Planning for 2006

For the Tier-1 centre, the capacity originally planned to be available for 06Q1 will now be available in 06Q2 (CPU) and 06Q3 (storage). This is proposed to be enhanced in 06Q3 (CPU) and 06Q4 (storage) in order to meet 2006 international pledges. The major renewal and upgrade of the (disk and tape) storage infrastructure via a CASTOR2 SRM is considered to be the main target for 2006. 

For the Tier-2 centres, the capacity originally planned to be available in 2005 is now available in 06Q1, with the incorporation of capacity at two additional large centres. The main target for 2006 is to improve specific experiment-site relations and hence improve overall disk utilisation. Modest capacity improvements are envisaged at a few sites.

Middleware/Security/Networking

All MSN activities in GridPP have made forward progress. The status of all deliverables is understood and nearly all were on time. Engagement with groups external to the MSN activities and to GridPP itself is evident in all areas of development. 
For Workload Management, Imperial continues to provide two clusters for the JRA1 testing testbed. GRIDCC work has concentrated on the production of the first release of software, being real-time extensions to the WMS. The integration of the Sun Grid Engine with the EGEE middleware has continued.

The metadata group has analysed the requirements for adding support of the ATLAS VOMS system within AMI. This has resulted in defining an ATLAS-wide agreement of various VOMS groups. In parallel to the VOMS work, design, coding and testing of an SQLite plug-in for AMI continued. Progress has been made on the AMI-GANGA interface (SAMI) which allows a GANGA user to search an AMI database for files of interest. 

CERN agreed that RAL/GridPP should contribute the SRM 2 interface to CASTOR as the price for joining the CASTOR Collaboration. Development took place on machines at CERN and in collaboration with CERN staff. The problems of storage deployment have been overcome by UK deployment of DPM.

Robustness of R-GMA has been greatly improved. A large number of fixes have brought significant improvements to the stability of the code deployed by EGEE/LCG on the production service. The R-GMA test suite has been further extended and basic performance tests have been added. More diagnostic tools have been written to facilitate the rapid resolution of R-GMA problems. Work is now starting on code for release after gLite 3.0.
GridSite has been prepared for inclusion in gLite 1.5 where it provides a containerised service hosting environment for VO Boxes, and support for hybrid HTTPS/HTTP file transfers (“GridHTTP”) to the htcp tool now used by EGEE. The collaborative documentation system, GridSiteWiki has been developed and is in production use by GridPP. A Grid Security Vulnerability Group has been established in the EGEE/LCG context under the leadership of GridPP. Work continues in leading the Joint Security Policy Group and has recently focused on a new VO Security Policy and a new Grid Acceptable Use Policy, both of which have been endorsed by LCG and EGEE.

In networking, the latest test results on transfers between the CERN Tier-0 and the RAL Tier-1 give a transfer rate of approximately 800Mb/s. UKLIGHT bandwidth tests between the RAL Tier-1 and the Lancaster Tier-2 have shown that this throughput can also be achieved within the UK, but this will be a challenge for all sites. The new Gridmon web services architecture has been developed and machines running this software will be rolled out to the GridPP sites in early 2006. 

EGEE

The management of the project changed hands smoothly at the end of October 2005. The project has grown to over 200 sites reaching well beyond European borders. The average number of sites passing the site functional tests on a daily basis has increased significantly. An increasingly wide spectrum of scientific applications is visible. Sustained throughput of ~10,000 jobs over an extended period was taken as demonstration of stability of the infrastructure.

The EGEE management/coordination of the UK/Ireland Resource Centres (RCs) is strongly coupled with the GridPP deployment process. The non-GridPP RCs (Ireland and NGS) attend the various GridPP meetings. The UK Regional Operations Centre (ROC) combines resources from NGS and GridPP and EGEE to provide a common support infrastructure for UK Grids. Components of this include: the UK e-Science Certificate Authority, a Helpdesk, Deployment Team, FAQs and other documentation, and Training Courses. The UKI Core Infrastructure Centre (CIC) continued providing support for the on-duty rota. In the second half of 2005 the Grid Information and Monitoring system based on R-GMA was installed and operational at approximately 150 sites.

A proposal for the second phase of EGEE, being 2 years from the 1st April 2006, was submitted to the EU in early September and successfully passed all review criteria. The expanded EGEE consortium (moving from 70 to 91 partners, and now incorporating Imperial College, Oxford, Manchester and Glasgow) has entered final contract negotiations with the EU. It is anticipated that the project will be fully funded at the initial request level of just under €37M. 

At the previous Oversight Committee, we highlighted the need to ensure matching funding is fully in place for the full term of EGEE-2, from 1st April 2006 to 31st March 2008. There is a 7 month gap at the end of GridPP2 for which matching funding is currently not in place. This matter needs to be resolved by PPARC.

Upper Middleware Direction

The Oversight Committee requested a gap analysis in order to gain an understanding of the risk exposure of GridPP. The analysis identified areas that are categorised in terms of gaps in functionality of existing services, between delivered and required performance, and where services are missing. In general, the gaps mean that more effort is required in the experiment ‘upper middleware’ and in operations than would otherwise be the case. This needs to be factored into future planning. 

User Board

The key role of the UB is to allocate computing resources quarterly to the experiments. There have been a number of changes to this process, reflecting the disk shortfall at the Tier-1. At the Tier-1 level, as recommended at the last Oversight Committee meeting, the UB now follows a policy of explicit over-allocation for CPU. The CPU request of each experiment is converted to a ‘target share’. Over-allocation of disk resources is more challenging. Disk space requests are scrutinised in the light of past usage, and explicitly reduced in order to constrain the total request to the available resource. The UB took on the high-level allocation of Tier-2 resources for the first time for the 06Q1 round. The Tier-2 Board takes responsibility for the lower level allocation of resources at individual Tier-2 sites, taking into account the experiment-site associations. 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, raises many new technical issues. Once the initial problems have been solved, and the experiments’ confidence in Tier-2 usage strengthened, the use of Tier-2s should become increasingly ‘Grid-like’. 

Experiments’ Use and Perception of the Grid

During 2005, two UB questionnaires were completed by the GridPP user community; the results have been detailed in previous reports. Discussion of the perceptions and needs of the experiments and groups using GridPP resources, allows them to be roughly grouped into three categories.

The LHC experiments and UKQCD (albeit without using LCG tools) have well-formed plans for Grid usage. Evidence of the tension between the stable but limited functionality middleware now being deployed and the full experiment needs is the emergence of ‘VO Boxes’ for the LHC experiments. These often duplicate possible common high level services, and present an obstacle to the roll-out of the Grid to other experiments.

The key priority for the large running experiments, BaBar, CDF, D0, Zeus and H1, is for continuity and stability of service provision. They are making some use of Grid workload management tools, but no experiment is using LCG-style data management tools, or has well-formed plans in this area. The experiments have UK personnel in place with computing expertise; however, these individuals are 100% committed in pursuit of the day-to-day management of UK or experiment computing, and have little time to climb the learning curve or experiment with Grid tools.

New activities, including Minos, SNO, MICE and PhenoGrid, have recently begun to require large-scale computing resources, can foresee a requirement in the near future, or have recently begun to engage with GridPP. These experiments are interested in what the Grid can offer, and have begun to examine how they can most easily use Grid tools. However, they generally suffer from a lack of expert effort. As in the case of mature experiments with limited effort, a simple way to use Grid tools is required. The GridPP Portal project is squarely aimed at addressing this issue, though clearly cannot solve the entire problem without a contribution of effort from the experiments.

From experiment input thus far, it is possible to highlight a small number of key issues as critical for experiments’ take-up of the Grid. Documentation and middleware support, effort for Grid exploitation, data management middleware and the use of Tier-2 resources are all highlighted as areas that require improvement.

Applications

In general, good progress has been made, although not all the smaller projects are fully engaged. There is real use of the Grid by many VOs, and this is on the increase. The applications area has continued to see organisational changes, most notably in the area of SAMGrid, where the CDF applications effort has now moved into the MSN area and works on metadata development for ATLAS. The remaining D0 effort has undergone some planning changes, reactive to the experiment’s needs. For the LHC experiments, smaller planning changes have occurred on CMS and ATLAS in the light of operational needs learned in the Data and Service challenges, and (in the case of ATLAS) after an internal review of the Distributed Analysis area.

ATLAS and LHCb are continuing with their joint Grid interface, GANGA, now at version 4. There have been significant advances in the job repository and the job splitting. The ATLAS-specific GridPP activity now focuses on the development of Grid-based analysis, building out from GANGA; on the event display, ATLANTIS; and on the validation framework system, RTT. As well as their work with GANGA, LHCb have focussed on Service Challenge work. The CMS planning has much improved, however, this highlights deployment delays. PhedEx support work remains strong, though much of the work is technical revision. The roll-out of PhedEx to UK Tier-2 sites is delayed since the effort is focused on operations at RAL. Delays in BOSS are causing some internal concerns and have also contributed to delays in overall deployment. Their preparations for the next Service Challenge are taking a high priority.

An automated SAMGrid-LCG interface is under development. The D0Runjob interface has also been updated, however, the final deliverable is delayed due to problems with their reprocessing, which has encountered non-Grid problems. SAMGrid monitoring has been delivered. For BaBar, distributed analysis on Tier-1 and Tier-2 sites is formally delivered, although this currently only involves two sites. Grid production has delivered 1M simulated events, with substantial use of    Tier-2 sites in the UK. The QCDGrid web service interface definition is in place and is being implemented. The GridPP portal use of proxies in VOMS has required updating work. Version 1 of the portal toolkit release is on track. Engagement is reasonable with small experiments, and T2K are beginning to use it. For PhenoGrid, the late delivery of GENSER components, and especially HERWIG++ has delayed Grid-related deliverables. Work on the products themselves was proposed, but is out of the GridPP scope and an alternative strategy of supporting other phenomenology applications is being developed.

Dissemination

GridPP’s dissemination activities have continued strongly, with a number of key events. Press reports have included articles on GridPP in Silicon.com and Computerworld. Working with PPARC, GridPP also put out three press releases that were widely reported. We have instigated a small dissemination awards scheme which has three ongoing projects. We also worked on two other press releases and published 20 news items on the GridPP website. GridPP’s overview paper “GridPP: Development of the UK computing grid for particle physics”, was published in the Journal of Physics G. In a key achievement for cross-disciplinary work, GridPP contributed substantially to EGEE’s first biomedical data challenge. Over the next few months, the GridPP dissemination team will be focusing on a GridPP brochure aimed at Parliamentarians, a new design for GridPP posters, updating the web site, collaborating with the LHC Promotion Steering Group, and working with the Dana Centre (part of the Science Museum) on a potential Grid public engagement event.

Documentation

At its last meeting the Oversight Committee requested that GridPP should invest more effort in the production and maintenance of documentation and web pages. A GridPP Documentation Officer has since been appointed. An overview of the current documentation available both in GridPP and the wider Grid projects has been provided, and describes ways in which the situation is being improved. Documentation is a difficult area for Grid projects in general. Maintenance of documentation in a fast-changing environment is a major issue. Manpower for documentation within GridPP is limited and we have therefore focused on the areas which can give the greatest added value. The GridPP web site is being developed as a starting point for GridPP users, which should provide enough information for people to get started and understand where to find further information and help. The material will be reviewed regularly to ensure that it remains accurate. GridPP will also co-operate with other Grid projects to enhance the overall quality of documentation.

Beyond GridPP2

“The Grid for LHC Exploitation” defining the minimum requirements for a Grid in the LHC era was provided to PPARC in August 2005 as part of its overall review of particle physics future planning. A call for funding for LHC Grid computing activities beyond the end of GridPP2 is expected in March 2006 with a closing date in July 2006 and final decisions in March 2007. The planning and response to the awaited call for activities beyond August 2007 will 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 maintenance of the GridPP skill base in deployment, system administration, middleware development, support and operations, will be an essential ingredient in the success of this endeavour.

