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Project Management
The LCG project went through an extensive review period in the Autumn of 2003. The period started with a review of the LCG Application Area as part of an overall review of LHC software development (4th September, see http://agenda.cern.ch/fullAgenda.php?ida=a032308), continued with internal reviews of the Grid and Fabric areas (17th-19th November, see http://agenda.cern.ch/fullAgenda.php?ida=a035728), and finished with the LHC Committee’s Comprehensive Review of the project on 24th & 25th November (see http://agenda.cern.ch/fullAgenda.php?ida=a035729). The conclusions of the review committee are not yet public but in the draft version the committee noted significant progress, saying that “it is realistic to expect the LCG project to have prototyped, built and commissioned the initial LHC computing environment”.
Since the last status report, Jürgen Knobloch has taken over as the LCG planning officer. A new version of the LCG milestone plan was created during the first half of 2003. This plan, available from http://lcg.web.cern.ch/LCG/peb/planning includes a unique identifier per task to ease tracking of the milestones over time.The LCG project has also established a Risk Register (http://lcg.web.cern.ch/LCG/peb/risk), adopting the methodology established by GridPP.
With the shift in focus from establishment of requirements for the project and initial development to deployment, a new organisational structure was proposed for the project. The new organisation has the Experiment Computing Coordinators as members of the Project Execution Board, rather than members of the Software and Computing Committee, in order to provide closer integration of the week-by-week management of the project and to identify more rapidly potential conflicts between the operation of the LCG project and the plans and needs of the experiments. The SC2 committee remains responsible for agreeing to changes in scope and endorsing work plans in addition to reviewing progress and resources.
Project Areas
Applications
The applications area has gradually moved from rapid-paced development and feedback-driven debugging to consolidation of the software in a number of areas and increased direct support for experiment integration. In particular, POOL integration and deployment saw a major milestone and indication of its validation as a production tool towards the end of 2003 with CMS’s achievement of a steady production pace of millions of POOL events written per week. Elsewhere, the SEAL and SPI projects turned their attention to documentation, experiment engagement and integration support. 

The simulation project, the importance of which was underlined by the LHCC review committee, completed important milestones (such as the initial cycle of EM physics validation), drew close to completing others (e.g. revisiting of physics requirements, hadronic physics validation), and made an important clarification of the objectives and programme of the generic simulation framework subproject. 

In the analysis area, a shift of focus from PI to ARDA was begun, with the approved program of the former essentially complete and the RTAG of the latter having concluded and the report accepted towards the end of 2003. Development of concrete future plans in this area will await the clarification of ARDA in the early part of 2004.
Fabric Management

In February 2003, the Fabric Area of the project organised a re-assessment of the Tier0/1 requirements and costs taking account of experience that had been gained by the experiments since the Review of LHC Computing, and the conclusions on technology and cost evolution arising from the PASTA III study during 2002. The results of the re-assessment are available at http://lcg.web.cern.ch/LCG/PEB/Documents/recosting_july03_summary.doc. Overall, the costs are similar to those presented to the CERN council in March 2002, although there are some changes in the relative costs of the different areas.
The past year has seen the progressive deployment at CERN of the Fabric Management tools developed by the EDG/WP4 project and at CERN with GridPP funded effort. The quattor configuration and installation component has greatly improved control of the large batch cluster enabling smooth upgrades and rapid deployment of security patches when necessary. The Hardware Management System (developed by a GridPP-funded staff member) will be used to track movements of all systems within the CERN computer centre during 2004, following successful deployment for the batch area.
The upgrade of the CERN Computer Centre to meet the needs of LHC offline computing continued according to plan during 2004. Construction of a new building to house the expanded electrical substation started in August as did the upgrade of the electrical distribution infrastructure in one half of the machine room—this following the move of five STK silos and some 500 servers to the computer room that was created in the B513 basement during 2002.
Grid Technology and Deployment

The major deployment event of 2003 was, of course, the introduction of the LCG-1 service (see http://info.web.cern.ch/info/Press/PressReleases/Releases2003/PR13.03ELCG-1.html). Although later than planned, due to many problems with the middleware and other components, the service expanded to cover 28 sites by the end of 2003 and was used for major ATLAS and CMS productions during the Christmas holidays. Attention in 2004 is switching to the LCG-2 service which, although it will initially cover fewer sites, will have significantly greater resources and will be the production system for the Data Challenges leading up to the experiment computing technical design reports.
The goal is to run a stable LCG-2 service during 2004 that will be in place at least 1 year and is sufficiently robust and functional for the experiments’ needs. A prototype web-services “pre-production” service will be deployed based upon an initial basic framework. The focus is on operations with integrated Support (based at Karlsruhe) and Operations (being led by RAL). In terms of functionality, the priorities are on data management tools including the distributed RLS/RLI and incorporation of R-GMA as the monitoring system.

A key focus of both the Grid Technology and Grid Deployment areas during the year was the relationship with the proposed EGEE follow on to the EDG project. See, for example, http://lcg.web.cern.ch/LCG/PEB/Documents/Management%20Relationship%20between%20EGEE%20and%20LCG.doc and http://lcg.web.cern.ch/LCG/PEB/Documents/egee-lcg-13aug03.ppt. Following these discussions it was agreed that the LCG-2 service would form the basis of the initial EGEE Grid with the LCG Deployment Manager (Ian Bird) as the EGEE Operations Manager. It was also agreed that the EGEE Middleware Manager (Frédéric Hemmer) would be a member of the LCG Project Execution Board.
Finally, although the ARDA RTAG was initiated in the Applications Area (to define requirements for distributed analysis as the completion of the Physicist Interfaces programme), the report had recommendations for the Grid Middleware which were followed up with discussions in November and then at a workshop held at CERN in January (see http://agenda.cern.ch/fullAgenda.php?ida=a036745).
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