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Introduction

The GridPP1 Project is now complete: following 3 years of development, a prototype Grid has been established, meeting the requirements of the experiments and fully integrated with LCG, currently the World’s largest Grid. Starting from this strong foundation, a more complex project, GridPP2, has now started, with an extended team in the UK working towards a production Grid deployed for the benefit of all experiments by September 2007. 
2004 was a pivotal year, marked by extraordinary and rapid change with respect to Grid deployment, in terms of scale and throughput. The scale of the Grid in the UK is more than 2000 CPUs and 1PB of disk storage (from a total of 9,000 CPUs and over 5PB internationally), providing a significant fraction of the total resources required by 2007. A peak load of almost 6,000 simultaneous jobs in August, with individual Resource Brokers able to handle up to 1,000 simultaneous jobs, gives confidence that the system should be able to scale up to the required 100,000 CPUs by 2007. A careful choice of sites leads to acceptable (>90%) throughput for the experiments, but the inherent complexity of the system is apparent and many operational improvements are required to establish and maintain a production Grid of the required scale. Numerous issues have been identified that are now being addressed as part of GridPP2 planning in order to establish the required resource for particle physics computing in the UK.
This summary highlights various issues with respect to resource monitoring and project management, where a summary of GridPP1 achievements and the status of GridPP2 planning is described. LCG development, production deployment and planning at the Tier-1/A and Tier-2 centres, Middleware/Security/Networking and EGEE developments, the User Board and application development, dissemination of the achievements in each area and first ideas on the requirements beyond GridPP2 are outlined. 

Resources

The ProjectPlan contains the detailed financial planning of the project. The current status is summarised in the Resource Report. Starting with a sum of £17m, the GridPP1 project underspent by £2,444 and estimates it will recover an additional £99,633 to carry forward into GridPP2. The currently approved total funding for the GridPP2 project consists of a £15.9m plus the estimated £102,077 to be carried forward from GridPP1. This has been fully allocated towards the UK-based programme. 
During the course of the GridPP1 three year project, a total effort of approximately 38.7 FTEs per year was funded by PPARC. The actual reported effort against the deliverables noted in the ProjectMap was 48.2 FTEs per year. Beyond this additional reported effort, the wider particle physics community has fully supported the aims of the project in many other practical ways. 
Project Management

All 168 of the GridPP1 tasks due before the formal end date of September 30th 2004 have been successfully completed. In addition, all 44 of the monitoring metrics were satisfied on this date. The final GridPP1 status is noted below
	Metric OK
	Metric not OK
	Tasks Complete
	Tasks Overdue
	Tasks due in next 90 days
	Tasks Deactivated
	ChangeForms Enacted

	44
	0
	168
	0
	3
	20
	7


Of the 20 deactivated tasks, 6 relate to the proposed LCG-3 release, which is now superseded by the gLite/EGEE-II releases. A total of 14 tasks relating to the UK-based programme that were due after September 30th 2004 have been transferred directly to the GridPP2 project map, or have been superseded by the work programme defined in the GridPP2 project map. There are three high-level tasks due in Q4 2004 and their current status is discussed in ProjectMap Report.
GridPP2 intends to deliver 62.5 FTE for three years and anticipates contributions from other funded sources from the Institutes, EGEE and elsewhere to approach 30 FTE, which would result in an externally funded contribution of over 30% in the agreed work areas. All areas are now close to the planned staffing level except for Tier-2 hardware and middleware support, where recruitment is underway. 
The RiskRegister has recently been reviewed by the PMB and 9 adjustments were made. The security area (R32_INF) is currently flagged as High Risk (9 or above): publicity of Grid technology and large-scale deployment makes the likelihood of attack much higher than before. Experience of grid middleware over recent years has shown that much more development effort has been spent on functionality than security. The security improvements are only likely to appear after attacks start. In addition, a new risk, R5_Apps, was added and rated 8. This addresses a particular current concern that the prototype gLite release will not respect the criteria in the design document.

We are aware that the present Register does not completely cover the aims of GridPP2. One such area of concern is related to site stability: R38_GridPP refers to middleware and we have currently lowered this risk in the light of tests performed during 2004. However, we believe an R38_INF is required that reflects the current lack of certified sites according to the EGEE-agreed certification process and such a risk would probably be assessed fairly high at present. The GridPP1 RiskRegister will be fully adapted to GridPP2 and included in the GridPP2 ProjectMap for the next Oversight Committee meeting.
The first release version of the GridPP2 ProjectMap is more complex than previously, reflecting the set of high level deliverables defined in the proposal.  There are 253 milestones defined and 112 monitoring metrics. The topology of the map has changed from GridPP1 to reflect our primary goal of deploying a seamless production Grid in the UK. This is represented by the large box across the top that contains the 57 Production Grid milestones and 56 Production Grid metrics. Beneath this section, there are other areas defined along the lines of the GridPP1 map. In particular a number of milestones are defined to ensure a convergence with the UK National Grid Services (NGS). A series of logbooks have been started to record quarterly progress in each of the areas and the map will become active following input from the Q4 2004 updates. 
LCG

In terms of deployment, 2004 was undoubtedly the year when the LHC Computing Grid became a reality. The LCG-2 service grew by December to 91 sites with more than 9,000 CPUs and over 5PB of disk storage, supporting a peak load of almost 6,000 simultaneous jobs in August. Performance assessments were made by each of the experiments in September. The overall success rate of jobs was often as low as 60%, but by a careful choice of sites it was possible to achieve success rates above 90%. The GridPP10 Collaboration Meeting held at CERN in June was seen as highly successful at a key moment in the establishment of a pervasive Grid, meeting the requirements of the experiments. 

In the applications area, notable achievements for the year are the successful use of POOL for the storage of close to 400TB of data and the exceptionally robust and stable operation of Geant4.
In a good illustration of HEP collaboration, CERN and Fermilab agreed to support a recompilation of the RedHat Enterprise Linux version under the name “Scientific Linux”. The migration away from RedHat 7.3 is now underway with LCG middleware and almost all experiment software being fully supported under Scientific Linux. It is worth noting that the mammoth move of equipment during 2004, in preparation for the refurbishment of the CERN Computer Centre, was significantly aided by software developed as part of the ELFms tool suite using UK-funded effort. 
The LCG Project is relying on EGEE to produce the next generation of middleware which is expected to be introduced progressively over the coming year. The ARDA project was launched at the end of February and will concentrate on exposing the experiments to the gLite middleware and giving feedback to EGEE. During 2005, the LCG project will fully define the plans for LHC computing for accelerator startup in 2007 via the preparation and agreement of TDR’s and MoU’s. Interoperability of Grid3 in the US and, possibly, NorduGrid as a separate identifiable middleware and resource set implies further risks for LHC computing as a whole. The issue of multiple grids is being monitored and overseen by the LCG Project Overview Board.
There is one major issue for GridPP2 at present relating to UK support for Phase 2 of the LCG project. Following a series of interactions with PPARC since the last Grid Steering Committee meeting, a £1m case for continued employment of five key personnel working in the Grid Deployment area will be put to Science Committee at its next meeting in February 2005. This level of funding corresponds to a significant reduction of UK-supported effort from the presently supported 25 FTEs. The PMB proposes continued support, reflecting the importance of establishing a homogeneous production Grid internationally and the UK’s historically important input in establishing LCG. 

Deployment

GridPP deployed LCG-2 software early in the year and currently provides 16 sites and approximately 2000 CPUs, this being about 15% of the LCG/EGEE total, well ahead of planned commitments. A major task during the year was the building of a new GridPP deployment team, now well underway and led by the new Production Manager, Jeremy Coles. A challenge for all UK sites is consistently to meet the successful turnaround criteria by implementing the required configuration settings utilising various validation criteria monitored by the LCG Grid Operations Centre at RAL. There was an LCG/EGEE Workshop on Operational Issues in November to discuss this: UK people gave 5 out of the 16 plenary presentations and led one of the 5 working group parallel sessions.
The RAL Tier-1 Centre was one of the first few to join LCG and is now devoting half its production resources to this Grid. 16 of the 17 envisaged UK sites are now on the Grid and part of LCG. GridPP continues to play an important role in testing new releases of Grid middleware. The UK was one of the first countries to set up an LCG-2 system administrators’ course. The mandate of the Deployment Board (DB) (see http://www.gridpp.ac.uk/db/) covers the deployment and operation of the production grid. The DB meets quarterly and reviews progress during the previous quarter and future plans and priorities from the Tier-1 and Tier-2 centres.
Tier-1/A

The Tier-1/A Centre at RAL continued to function well during the past 10 months. It still plays a major role in BaBar's computing, and has now made a significant transition to Grid-based computing, contributing to the Data Challenges of the four LHC experiments. Approximately half of the total resources are now available via LCG. LCG utilisation was near to 100% of available capacity during July and August. Demand fell in September as ATLAS and LHCb data challenges ended. This is a good demonstration of the success of a Grid model of resource discovery.

The Tier-1/A Board has met on four occasions and has extended its remit to review UK input to International MoU (Memoranda of Understanding) negotiations. There is anticipated to be a focus on providing services for a broader spectrum of the particle physics community using Grid-based access methods during the coming year. A detailed planning sheet has been prepared in anticipation of resource commitments being made to LCG as part of the MoUs to be signed in April 2005. This is used to define the experiments’ shares of the Tier-1 resource.
An important step in building a strong deployment team was the recent appointment of Steve Traylen to the new post of Tier-1/A Grid Deployment Manager. More generally, the Tier-1/A centre is providing a focus for deployment team efforts to establish a Grid across the UK and is helping in numerous practical ways to ensure that the Grid is deployed effectively.
Tier-2

Following 6 informal phone meetings, the Tier-2 Board met on 8 occasions and there is an agreed MoU between GridPP and the 4 Tier-2s and also separate MoUs between the institutes in each Tier-2. All the MoUs have now been signed except for the SouthGrid MoU which is awaiting signatures from Bristol. The GridPP-funded Tier-2 posts are in the process of being filled. As part of the exercise for defining the experiments’ shares of the UK resources, all the Tier-2 hardware was surveyed to establish which experiments the resources were originally intended for. The results of this survey were used to determine the overall nominal share of the Tier-2 resources by experiment. The University-provided resources are now being used extensively by the experiments via the Grid and provide a starting point for Grid-based activities in other scientific areas.   

Middleware/Security/Networking

2004 has been characterised by a number of distinct phases. The first quarter was largely taken up by bringing the GridPP contributions to the DataGrid project to a successful conclusion. The middleware development programme, incorporating Workload Management, Metadata, Storage, Information & Monitoring, Security, Networking and LCG Deployment for GridPP-2 is now firmly established.  Care has been exercised to ensure engagement of the activities in the wider HEP and LCG/EGEE community contexts. The incorporation of gLite and the adoption and extent of associated web service standards by each of the experiments are the main issues in this area. Of particular importance in the UK is the widespread adoption of R-GMA as the EGEE-wide information service: this was distributed in the LCG 2.2.0 release in August 2004.
EGEE

EGEE has a wide agenda and we are part of it: in common with GridPP2, the project is heavily geared towards delivering a production infrastructure and will be reviewed formally by the EU in February 2005. The EU expects EGEE to provide a pan-European Grid Infrastructure by integrating national grids. Within the UK, this is being achieved by bringing together the HEP community through the GridPP project and the non-HEP communities through the NGS. 

The UK Regional Operations Centre combines resources to provide a common support infrastructure for UK Grids. The UK Core Infrastructure Centre at RAL is one of four CICs in EGEE and shares the task of day to day operations. GridPP and NGS site certification tests have started but no site has yet passed all of these. Middleware is concentrated on Grid Information and Monitoring components of gLite (the re-engineered components of EGEE middleware). 

There are a number of stakeholders in gLite and concerns have been voiced on potentially demanding and conflicting requirements and interests. A review committee has been established to clarify the EGEE/JRA1 plan by mid-January including UK representation. 

In terms of integration, at the end of 2004, the GridPP, LCG and EGEE grids were operating using the same software frameworks and monitoring tools. The EGEE CICs monitor the whole grid including outside Europe and support is being devolved to the EGEE ROCs. We expect this mode of operation to become a de-facto standard and are working together towards this common goal. In terms of wider access to resources, GridPP unilaterally defined a common policy to enable access by a wide range of EGEE-approved (non-HEP) VOs to a modest fraction of the identified GridPP resources (limited to 0.5% of the total resource when contention arises). These resources are in addition to the University-provided resources for UK-based Grid computing developments.
Applications

UB meetings have been attended by representatives from the major UK experiments supported by GridPP together with an increasing number of contacts from smaller experiments interested in using the Grid.  This broader group reflects the aim to widen utilisation of the Grid to the whole UK particle physics community during the period of GridPP2. The UB defines the utilisation shares on a quarterly basis, using annual targets based on UK author cost model, to guide allocation when requests saturate the available resources. The rate of adoption of the Grid is dependent upon the individual experiments, not always requiring direct support via GridPP. A particular success has been that a running experiment (ZEUS) has developed an interface to the Grid without explicit GridPP applications effort and is using this to extend its Monte Carlo production capacity to the required level.

The applications area has undergone re-organisation with the transition to GridPP2. Roger Jones has been appointed as Applications Co-ordinator to maximise the commonality between the various experiment activities, with the first output being the identification of the MetaData area, formally reporting through the M/S/N area. ATLAS and LHCb are continuing with their joint Grid interface, GANGA. CDF and DØ continue on SAMGrid developments. ATLAS, LHCb, CMS, BaBar and UKQCD developments continue based upon the previously established programmes. Each of the experiments presented reviews of their achievements and assessed their future priorities at recent Collaboration Meetings (GridPP10 and GridPP11). New developments are a generic Portal for dissemination and adoption by smaller experiments and PhenoGrid aiming to integrate various Grid applications for the phenomenology community. Short-term issues addressed during the period were the incorporation of BaBar Grid development and deployment plans

Dissemination

Dissemination of GridPP’s achievements has gone very well this year, with a Dissemination Officer appointed in January 2004. The project has had press coverage, a new look and an award for the website, now receiving 100,000 hits per month. A 120-page paper for the Journal of Physics G, detailing the work of GridPP1, is being finalised at http://www.gridpp.ac.uk/papers/jphysg. From the PMB perspective, and since the last OC report, this area has been transformed.

Sarah Pearce, the GridPP Dissemination Officer, will move to half-time working from January 2005. GridPP will employ a more junior ‘Events Officer’, to manage meetings and conferences. An agreed work programme has been established for the coming six months. Future priorities will include extending use of the Grid for non-HEP applications, developing GridPP demonstrations as part of the new GridPP portal, and running dissemination events.
Beyond GridPP2

The PMB has had preliminary discussions on what should happen at the end of GridPP2 and initial ideas with respect to the future of e-Science and LCG were presented to PPAP (responsible for longer-term planning for particle physics within the PPARC programme).  In September 2007 it is envisaged that Monte Carlo production for all the experiments will be routinely performed via the Grid and that many of the components required for physics analysis will also be available. The combined Grid resources in the UK will be sufficient to enable timely analysis of first data from the LHC. In the era of LHC exploitation, where the primary focus will be on UK’s physics output and no explicit e-Science funding will be available, it is envisaged that direct support for individual work group areas of the current GridPP project will be made, based upon established roles and the links between them. A meeting of the CB will take place on January 12th to discuss how the community wishes longer term planning for computing in particle physics to be approached. 
