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LHC Computing Grid Project

Progress Report – 15 December 2002

1. Introduction

Resources

The arrival rate of the new staff at CERN has happened more quickly than expected, and the overall requested staff level for 2002 has been attained. Only in the Grid Deployment area have there been significant problems: the area manager arrived only in September, 6 months later than scheduled; the certification, test and support teams are still under-staffed. This is the priority area for new staff, but it is probable that this will remain a problem until at least the second quarter of 2003.

The first projects started in the Applications Area have included resources from both CERN Divisions and experiments (funded by external institutes). The creation of the Software Group in EP Division and the (albeit slow) migration of EP and IT software staff to building 32 are important factors in enabling the people to work together in LCG projects. There are still some problems in integrating remaining resources from IT Division. The requirements process has gone slower than expected, but the completion of the Architectural Blueprint, and the series of simulation RTAGs should enable these resources to be included in the SEAL, PI and simulation projects.

Through the Grid Deployment Board, GDB, many Regional Centres have made estimates of the resources that will be available for LHC during the next three years. This shows that there are likely to be sufficient resources in Regional Centres available for the first grid service, LCG-1, during 2003-04. Only in the case of CERN is there a significant materials resource problem, which has been reported in some detail at the Computing RRB in October. This will be brought to the attention of the first POB meeting, scheduled for earl February 2003. The materials budget of IT Division has been reorganised, and the budget lines concerning funds that come within the scope of the project are separated into specific categories (PPA codes).

Planning

As noted in the report delivered to the LHCC in July
 the draft plan in that document should be replaced by a new more detailed plan by the end of the year. This has been prepared and is at present being reviewed by the PEB members, with a target of delivering it to the SC2 in January 2003. Future progress reports will be produced each quarter and will summarise the progress of each activity with respect to the plan, explain any changes in the plan, and summarise the resources used during the period.

This report covers the work on applications to the end of the third quarter of 2002, and the work in other areas to mid-November. The next report will align the reporting periods of the four areas.

Applications

During this period the Software Process Infrastructure (SPI) and Persistency (POOL) projects have been started. There were delays in identifying a leader of the SPI project (appointed in July), which led to a slow start. The project is now on track, with a flexible staffing programme providing on the job training for new hires. The POOL project plan was approved by the SC2 and a first internal release made. The first external release, originally scheduled for September, is now due for delivery in December. This is not expected to affect the Level 1 milestone next July.

Fabrics

This has been a year of transition for the Fabrics area, moving the majority of the CERN resources for physics services inside the framework of the project:  the scheduling and planning of both physics and computing Data Challenges at CERN now takes place in the context of the PEB; the management automation developments of the European DataGrid project (EDG) have been integrated with the efforts of the IT groups.

The final decisions on sizing of the equipment upgrades for 2002 were delayed due to the CERN budget crisis at the beginning of the year, the re-planning resulting from the extension of the project into a fourth year, and the decision to switch magnetic tape technologies. Despite this CERN played a major role in all of the experiments' data challenges

A plan was presented to and agreed by the SC2 in response to the Mass Storage requirements, and scaling tests of the mass storage system were completed successfully. The associated scaling tests of the magnetic tape system were delayed due to late delivery of the hardware. The project has provided important improvements in staffing for the CASTOR service and for the Security service.

Grid Deployment

As noted above, the staffing at CERN in this area has gone slower than planned. The basic teams for certification, testing and user consultancy are now being established, and, as planned, the teams have begun to get experience by working closely with the DataGrid project and experiments on grid testbeds. The teams are also working with the US VDT toolkit. The middleware certification and testing process has been defined.

The Grid Deployment Board was constituted in October, and has begun to specify the details of the LCG-1 service. This process is scheduled to complete at the beginning of February 2003, a slip of 9 weeks on the original (March 2002) schedule. The new plan retains the date of 1 July 2003 for the opening of the LCG-1 service, but there is no scope for further delays in completing the specification.

Grid Technology

LHC experiments have begun to use middleware from different projects during data challenges or as evaluation exercises, and there is now good experience with the current tools. 

The project worked actively within the community of HEP-related grid projects for the initiation of the GLUE activity, aimed at integrating the work on grid middleware in Europe and the USA. Funded from European and American sources, the work led to an integrated demonstration at the Supercomputing 2003 exhibition in November. 

The current tools are still rather immature, and have not been widely used in a production quality service. The project is lobbying with current projects, and groups proposing future grid projects in the USA and Europe to improve this situation. A working group of the GDB will propose the tools to be deployed initially in LCG-1.

The Grid Technology Area is being re-defined, as described later in this report.

Grid Deployment Area – July-November 2002 
Ian Bird – Grid Deployment Manager
Introduction

LCG Deployment activities began in July with the hiring of the first team member.  The area manager started in September and since then the group has grown, teams have been formed and several activities and projects have been initiated. In addition, work has been done to create a deployment project plan to achieve the LCG level 1 milestones.  The group now has 10 people at CERN, and several others at collaborating institutions. In particular the Testing Group is managed by someone from Orsay and the team members are at present all external to CERN. Several collaborative projects have been initiated to gain experience in installing and operating test grids.  

From July to September the main activity was setting up certification and testing processes in conjunction with EDG to support their release process.  Since September, LCG activity has ramped up; again focused on certification and testing (working closely with EDG and the VDT toolkit), but also in planning and defining LCG‑1.  There are still several activity areas to be staffed, in particular user support and grid operations, but the essential activities for beginning the work on preparing LCG-1 are in place and actively working.

The Grid Deployment area is one of the four areas within LCG managed by the Project Execution Board (PEB).  The area is responsible for creating, deploying, operating, supporting, and maintaining a production computing environment for the LHC experiments.  The Grid Deployment Board (GDB) includes representatives of countries building LHC Regional Computing Centres, the computing project management of the experiments, and LCG.  The GDB is charged with negotiating and putting in place the agreements (and eventually MoU’s) necessary to deploy the production computing environment.  These agreements cover all aspects of deploying and operating the LCG services.  The activities of the GDB were also initiated in this period, and are now well under way.

Grid Deployment Board

The Grid Deployment Board (GDB) met for the first time in Milano on October 4.  At that meeting four working groups were created to define LCG-1 and to advise on it’s implementation, as well as to begin to negotiate and implement operational agreements and policies between the regional centres, the experiments, and LCG.  The mandates of the working groups were defined, and agreed.  The agreed timescale was for the groups to produce interim reports in early December, with final reports due on February 1, 2003.  Due to this short timescale it was agreed to meet frequently during this time, with subsequent meetings to be held in future roughly every 6 weeks, at collaborating regional centres.  Since October, the GDB has met once in person and twice in a phone conference.  The individual working groups have met and discussed more frequently.

The working groups are:

WG1: Define LCG-1 in terms of required functionality and recommend appropriate     middleware to achieve that functionality;

WG2: Define the implementation schedule for rollout of LCG-1 services and resources; propose a resource scheduling and allocation policy;

WG3:  Propose and negotiate a basic security model for LCG-1, as well as a strategy for achieving a desired security policy acceptable to all participating sites.  This includes strategies for implementing authentication and authorization;

WG4:  Propose an operations model for LCG-1 and negotiate the agreements necessary to implement it;

A fifth working group, on User Support will be set up at the December GDB meeting.  Additional Working Groups to address other issues will be created as and when appropriate.

The Working groups are on track to define the essentials of LCG-1 such that deployment activities can begin early in 2003.

Planning Activities

In addition to the planning inherent in the GDB working groups, the beginnings of a detailed deployment plan has been created in conjunction with the other LCG areas.  This plan has defined a set of level 2 milestones designed to achieve the agreed level 1 milestones of the project, and includes the activities necessary to achieve the level 2 milestones.  This plan has been presented to the LHCC referees and is due to be discussed in the PEB in early December.

In developing this plan, it was necessary to define a basic deployment strategy, although GDB WG2 will refine this.  In essence the strategy is incremental both in terms of resources and in terms of functionality as follows:

· A series of pilot services at CERN leading up to the initial public service in July; on this testbed the recommended LCG-1 middleware will be deployed and stabilized;

· Adding one regional centre at a time – initially with centres that have “clean” clusters where the LCG-1 middleware can be deployed; eventually working with centres that have already deployed (for example) EDG or VDT software that must interoperate with the recommended middleware (eventually these toolsets should converge);

· A certification testbed, where the middleware releases are tested, certified and prepared for distribution, is being prepared now.  The certification process includes a structured series of tests: unit tests on a single grid node (at CERN); basic grid tests using a cluster of "grid nodes" also at CERN; comprehensive testing using the full certification testbed with nodes at several sites;

· The software releases will be incremental – with rather few functional releases during the year (2 milestone functional releases), but with incremental bug fix or stabilizing releases; desired to be by service rather than as an entire LCG package.

· Small release cycles with incremental functionality, rather than major releases where many things change

· Somewhat depends on technology suppliers and their responsiveness to LCG needs, since LCG is not in control of development

· Continuous, evolutionary process

· Each release goes through certification/test cycle

The strategy and the implementation plan will be refined and updated in the coming quarter. 

Resource Planning

Associated with the GDB WG2 but intended as a longer term activity, a database has been set up to collect resources allocated to LHC computing within the regional centres.  This database will be used to aid in resource planning and scheduling in conjunction with the experiments and their resource requests.  Over the next two months the working group will define exactly how this process will evolve.

Grid Deployment Area

The activities in the Grid Deployment area are divided into several teams, currently being formed and built up, covering the following general areas of responsibility essential for building and operating a production service:

· Certification and testing:  this activity is fundamental to the LCG service, and includes not only testing and certifying the middleware components, but also extends to verifying sites as they join the grid, as well as packaging and configuration;

· Grid Infrastructure and Operations: responsible for:

· Ensuring the provision and maintenance of the physical infrastructure specifically related to grid sites and grid services;

· Daily operations of the grid services, including a Grid Operations Centre responsible for service and performance monitoring, troubleshooting and problem resolution, as well as reporting and accounting procedures;

· CERN fabric management 

· User support: two aspects to be covered:

· Consultancy/Integration of middleware and tools with experiment software, and providing essential liaison between the experiments and LCG;

· Call Centre/Helpdesk operated in conjunction with the Grid Operations Centre but providing direct user support, including documentation and training.

The entire group meets together weekly to ensure communication and coordination.

Certification and Testing

The testing and certification process for the grid middleware infrastructure is an essential mechanism for making LCG into a robust production computing environment.  This process is fundamental to obtaining production-quality middleware that is verified to provide the required and declared functionality, and that is robust, fault tolerant, and supportable.  The testing and certification process must be applied at all levels, from unit tests of individual packages, through to full system testing.  In addition LCG will provide a test procedure to verify correct installation of middleware at participating sites.  In summary, the process contains the following components:

· Testing – gather and package tests and test procedures for all levels of granularity; in LCG there will be a Testing Group whose responsibility this is, but ideally this will be a collaborative activity with all middleware developers, integrators (e.g. VDT), grid projects, etc.

· Certification – verify that the components and system pass the tests, and provide the functionality advertised.  Stress and other tests must be available to verify error handling, failure modes, and general robustness.  The LCG certification group also provides and maintains the test-bed systems.  This group will also package the components and provide configuration and installation procedures.  These procedures are also subject to the testing and certification process.  Verification of the quality of an installed site is also essential.

· Application testing – this should happen at 2 levels.  First, the test and certification groups should obtain standard “benchmark” applications from the experiments to ensure a basic level of acceptance.  Once this is satisfactory, the testbeds and candidate middleware release should be available to the experiments’ grid coordinators for beta-testing of their production software.

Failures and problems at each stage should be logged in an LCG problem tracking system, and fed back to the appropriate responsible developers or maintainers for resolution.

The basic process is illustrated in Figure 1.

The test-bed structure consists of the following components:

· Local cluster for unit tests, basic functionality testing, debugging.

· Local “grid” – 2 or 3 “clusters” at CERN configured as a grid to perform basic grid functionality testing.

· Test grid – distributed test-beds at 2 or 3 sites to perform full grid service verification, and installation and configuration testing.  Experiment beta-testing will be run on these systems.

These components will need to exist in several incarnations – production system for debugging, and a development system.  In addition there may be several operating system flavours for which these systems are required. This will require very substantial investments.
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Figure 1: LCG Certification and Test Process

Testing

The essential testing activities can be grouped in 3 areas:

· Unit tests of individual components – at all levels.  This includes testing of the installation and configuration of the components.

· Stability and robustness tests.

· Global functionality tests, including stress testing.

The components for which tests must be provided are (initially):

· VDT – this should include a full acceptance testing for Globus.  It is highly desirable that these acceptance tests for Globus are channelled through a single organisation for HENP.  The VDT would be a convenient a logical place to do this.  The build-up of the Globus test suite would hopefully be a collaborative activity between all interested parties, including Globus.  

· EDG packages – as they are incorporated into LCG.

· Other higher-level functions – test cases based on the HEPCAL use cases, experiment application benchmarks, etc.

Current Activities of Certification Group

The group is currently involved in several different activities:

· Certification for the EDG release.  The group manages the testbed for the EDG integration, testing, and certification, as well as managing the release process.  The release manager is an LCG project member.

· Managing a cluster of 40 machines running VDT as part of the ongoing US-CMS simulation production.  This is a very valuable exercise providing direct experience in installing and running the VDT toolkit, as well as providing direct benefit to CMS.

· Installing and configuring the VDT and EDG software with the aim of reproducing the recent interoperability demonstrations (“WorldGrid”), to gain experience in all aspects of installing, configuring and managing both US and European toolkits.  This experience provides direct input into the GDB WG1 middleware selection process.

These activities will provide the basis for the first LCG pilot system to be set up at CERN early in 2003.

Integration group

The integration team presently has 2 members, and is involved in the following activities:

· The CMS stress test on the current EDG release on the EDG testbeds.  

· Providing direct support for the WorldGrid demonstrations at Supercomputing 2002, and other recent conferences;

· Leading a collaborative project on packaging and configuration solutions for LCG in particular and for the various grid projects in general.  This is currently in a requirements gathering stage, and is expected to progress rapidly during the next 2 months, as this is seen as an essential component of LCG-1.

Operations and User Support Groups

These groups have not yet been formed, although preparatory work has been done in forming alliances with other groups that have similar goals with a view to having them take responsibility in this area.  In addition, a group from India is proposing to contribute to the project in the provision of tools and software to support these activities.  Current activities include researching existing tools and defining requirements for LCG operations and user support.

Coordination and collaborative activities

A number of collaborative activities have been initiated in conjunction with other grid projects and in the wider High Energy Physics community.

· Collaboration with EDG on software certification and release process.  This process has been defined in collaboration with LCG, and is managed and operated in conjunction with LCG staff.

· In the context of the Joint Technical Board (JTB) of the High Energy Physics Intergrid Collaboration Board (HICB), two new sub-projects have been initiated in addition to the ongoing “GLUE” project:

· Sub-project on Certification and Testing: The goal is to provide a common set of tests, together with their associated procedures and documentation, to enable consistent certification of grid middleware.  The project will begin by addressing basic components, such as Globus, and build to provide tests and procedures for higher-level functionality (VDT, EDG components), as well as test-cases based on the HEPCAL use-cases.  These latter must be provided by collaboration with the grid projects and the experiments. 

· Sub-project on Packaging and Configuration: As mentioned above, this is a critical activity for all grid project developments.  This is in the stage of gathering requirements and ideas from the developers and system managers.

· At the recent HEPiX meeting at Fermilab, it was agreed to dedicate one day at future meetings to issues related to managing and operating production grids.  This is an ideal forum for the system managers who are daily involved in these activities and will provide an essential feedback to the project at a practical level. 

· In addition, other production grid projects (iVDGL, Teragrid/DTF) have expressed interest in collaborating on issues related to Grid Operations Centres, etc.  These collaborations will be actively pursued.

Resources

Staffing:

Currently there are 10 people based at CERN actively involved in the Deployment Area.  Of these 2 are in the Integration team, the others are involved in certification and testing support.  In addition, the testing team has 2 well-identified LCG participants and a number of other people active at a lower level.  None of these people are based at CERN, but visit regularly and participate in the weekly group meeting by phone. 

2. Fabrics Area – July-November 2002 
Bernd Panzer – Fabrics Area Manager
Introduction

The actual computing fabric is comprised of both the physical components and the organizational infrastructure surrounding it including the operations and management of the hardware, software and services.

Each regional centre is responsible for the planning and operation of its own services. The Fabrics Area of the project is responsible only for the services at CERN. It also has a wider role in ensuring regular communications between the systems and operations staff at the different regional centres. This has been done in 2002 through the HEPiX conferences. A workshop on large cluster computing was sponsored at the summer HEPiX meeting held at Fermilab.

At CERN it has the responsibility of the IT division to provide the computing resources and organize the necessary services. Already at the end of 2002 a reorganization of the different groups took place to reflect the shifted focus from the general support of all CERN experiments towards dedicated support of the LHC experiments and their requirements. The Fabric itself is of course composed out of different sub-areas. The general principle is the coupling of component by hardware and software:  e.g. processor, memory and disk are tied together with a motherboard on the hardware side and Linux on the software side, these nodes are than coupled with a network structure and software packages like batch schedulers and storage systems. The focus of the fabric is to ensure on one hand the transparent, powerful and stable delivery of resources and service to the current users and on the other hand to prepare for the expected level of needed performance and much larger resources in the LHC era.

During the period of July to November 2002 the LCG activities were concentrating on management tools for large computing farms, automation and gaining experience with the system administration problems in the pilot production farms attached to each other with the first prototypes of EDG middleware. During this time period 10 persons financed through the LCG project were working together with the different IT teams on these topics.

Fabric Activities
System Management and Operations

There are two main clusters in the CERN computer centre :

· Lxbatch,  a 650 node (dual processor) system for all kinds of production work for the different experiments

· the Prototype, a 400 node (dual processors) cluster used for development work and high throughput Computing Data Challenges

The Prototype is hosting also a variety of testbeds, small ‘logical’ clusters, which are used by the EDG project to develop, integrate and test Grid middleware. 

In this area quite some activities took place :

1. A new batch scheduling mechanism (fair-share) was introduced and refined during the summer time. This enabled a much better usage of the exiting resources.

2. Several Computing Data Challenges were scheduled and run successfully, stress testing     single components (e.g. disks, disk server) and complex systems (e.g. DAQ-CASTOR).

3. The Linux certification body was created, consisting of members from the different     experiments and IT. An important certification (RH 7.3.1) was finished in November. This plays an important role in the future agreements of a common software environment within   the different sites participating in the LCG-1 production system.

The GDB working group 4 is currently presenting a proposal about the details of a possible collaboration between the sites.

A resource allocation plan was produced to cover the requested CPU and disk resources of the 4 LHC experiments ( Physics Data Challenges), but also including the requests for special  Computing Data Challenges and the remaining fixed target experiments at CERN. 
Development (management automation)

Key development activities were done in the framework of the EDG projects Working Group 4, where installation, configuration and monitoring tools for the management of large clusters were prototyped. These prototypes were then taken by the teams running the production farms and partly integrated into their procedures. In the monitoring area a close collaboration between the team deploying the PVSS tool as an alarm and monitoring system and the WP4 monitoring task had been established (definition of common APIs, using the same sensors and sharing the work on database evaluation). The time schedule of the WP4 prototypes is now aligned with the milestones for the LCG-1 Pilots and production system.

Another important activity was the preparation of a low level farm infrastructure to allow transparent, secure and remote access to the console and reset of a node. A 10 node pilot was installed and tested successfully. This was extended to the evaluation and tests of a ‘diskless’ cluster setup to improve the fast reinstallation of nodes and simplify the configuration management of large numbers of nodes. Again a pilot was implemented and tested successfully. 
The anticipated high number of hardware components in the LHC era and partly already know will need a good workflow tracking of hardware. A first prototype was tested based on our Remedy system. 
Data Storage Management

The Hierarchical Storage Manager system at CERN is called CASTOR and is a very successful home-made solution. The different Physics Data Challenges of the LHC experiments were already done in a word-wide distributed manner with either experiment specific ‘Grid’ software (home-made) or the prototype middleware of the EDG project. In either case the transparent access to the CASTOR system from outside CERN was a prerequisite.  A special service was created : Wide Area Central Data Recording. A set of disk servers was prepared which used modified versions of ftp to interface directly with the CASTOR mass storage system (bbftp,sftp and later GridFTP). One LCG person was dedicated to especially interface, test and maintain the GridFTP package which is the selected tool for data transfers of the different GRID projects.
Grid Security

The root certificate of CERN was expiring by the end of September, thus a new certificate had to be produced. This opportunity was used to introduce a new CA infrastructure which had more functionality, easier to use and more scalable. The transparent introduction of this new CA, the phase-out of the old one and the training of main users of this was done successfully.
Planning

The WBS plan is subdivided into several sub areas like : networking, batch systems, storage.

This plan has defined a set of level 2 milestones designed to achieve the agreed level 1 milestones of the project, and includes the activities necessary to achieve the level 2 milestones.  This plan has been presented to the LHCC referees and is due to be discussed in the PEB in early December. The focus of the Fabrics area plan in 2003 is the LCG-1 production system. The Fabric will provide the hardware and basic software resources for several Pilots with increasing size until July where the 200 node LCG-1 production system will be in place.

In parallel to this we will go ahead with the careful and non-intrusive adaptation of the existing Lxbatch production system to a fully Grid integrated cluster. At the end of 2003 both clusters will merge into one large LCG-1 production system.

Resources

The extra personal financed by contributions from different bodies and countries (France, PPARC, Spain, Israel) were 2 Staff members, 2 Fellows and 6 unpaid Associates.

Major part of the work was using the Prototype cluster bought and installed at the beginning of 2002 again with money from the LCG project. There are currently 400 dual CPU nodes and 100 disk servers (47TB of space) installed. The nodes are fully integrated in the CERN computer centre infrastructure using a mixture of Fast Ethernet and Gigabit Ethernet network topology.

3. Grid Technology Area – David Foster – Chief Technology Officer and Grid Technology Manager

Various grid technology development projects, led or strongly influenced by high energy physics, had begun in the 12-18 months prior to the start of the LCG project. Some of these were specifically targeted at the needs of LHC. These projects include INFN Grid, DataGrid, GridPP and DataTAG in Europe, and PPDG, GriPhyN and iVDGL in the United States. Other projects including CrossGRID and NorduGrid started at about the same time as the LCG project. All of these projects base their developments on the Globus toolkit, and most also use technology from the Condor project. The projects form two major groupings each of which works towards a common set of components: the Virtual Data Toolkit (VDT) developed by the American projects, and the DataGrid toolkit in Europe. The only exception is NorduGrid. The ALICE experiment also has its own set of tools, AliEN. The strategy of the LCG project is to use middleware developed by these and successor projects, and the Project Execution Board includes representatives of the main grid technology projects.

At the beginning of 2002 the High Energy and Nuclear Physics Collaboration Board (HICB), formed of representatives of the grid technology projects and the LCG, launched the Glue initiative to work towards compatibility of the European and American toolkits. This has achieved agreement on various things required to allow the toolkits to work together, and a demonstration of this was held at the Super Computing 2002 exhibition in Baltimore in November.

The initial set of requirements was defined by the HEPCAL (HEP Common Applications Layer) RTAG in May, as a set of 43 use cases. These are only partially satisfied by currently available technology. These requirements will be used to influence the direction of current and future grid projects. During 2003 it will be necessary to take stock of the success of this approach and decide on how to satisfy any unsatisfied requirements.

In order to set up a global grid service in 2003 it is necessary to agree on the specific set of middleware components to be deployed. The technology is not yet sufficiently mature for inter-operability to be feasible next year. A new architecture, the Open Grid System Architecture (OGSA), has emerged during 2002, which should in the longer term enable different implementations of the same function to be deployed in a single grid.

Choosing one set of middleware for the first LCG service must remain a technical decision, even if it is important to take account of the strategic importance of this choice for the development projects. For this first toolkit, the selection will be made by the Grid Deployment Board (see section 3 of this report), based on tools that already exist or are close to completion, and with a strong emphasis on usability for data challenges and maintainability by the regional centres. The result is likely to have rather limited functionality.

The Grid Technology Area of the project is at present being reorganised. In 2003 it will play an active role in planning the evolution of the middleware used by the LCG service. This will include working with groups proposing new projects in near-term funding rounds on both sides of the Atlantic. The Area will also take an active part in evaluating new technologies, initiating testing of new products and coordinating evaluation activities going on in experiments. The proposed revised mandate of the Area is given in Appendix 1. This will be discussed in the SC2 in January 2003.

Resources

The permanent resources of the Grid Technology Area for the above work at present are 50% of the area leader. Experts from the grid projects experiments, and regional centres supply other resources on an ad hoc basis. Forschungzentrum Karlsruhe has provided effort to coordinate the response of the grid projects to the HEPCAL report.

4. Applications Area – July-September 2002
Torre Wenaus – Applications Manager

This quarterly report is divided into the four activity areas underway during the quarter: software process and infrastructure (SPI), persistency framework (POOL), mathematical libraries, and LCG contributions to ROOT. The period from project initiation to July is covered briefly as well as 2002 Q3.  Overall the quarter marked a major ramp-up of applications area activities in infrastructure and priority development work, with the initial work plan of our primary current development project, POOL, delivered to and accepted by the SC2, and a first internal release of POOL ready at the end of the period. Major areas of anticipated applications area scope remained to become active at the end of the period, pending project initiation by the SC2; these include simulation, detector description, event generators, physics interfaces and core libraries and services.  A major activity of applications area managers and architects during the period was the development of an architectural blueprint in the context of an RTAG on that topic, which will open up project activity in some of these areas; the blueprint was nearing completion at the end of the period.

WBS 1.1.1 - Software process and infrastructure (SPI) 

The SPI project was initiated in early April and staffed in May with a 2.5 FTE commitment from IT/API.  A first implementation of basic services for software development including a CVS/web server and associated services was put in place in April but early progress was otherwise slow due to a slow effort ramp and an extended search for a project leader. The rate of progress began to increase in July, the most important development being the appointment of Alberto Aimar (IT/API) as project leader in mid-July. Alberto worked quickly to engage LCG personnel and IT/API staff in a program prioritized around the needs of POOL, including testing, coding standards, repository structure, AFS delivery area, CVS needs, code browsers, documentation tools and other areas.  POOL is collaborating closely with SPI. SPI developed a plan by which most arriving LCG hires spend an initial period working in SPI to both contribute to and learn the LCG software infrastructure and environment. By the end of the period, two new LCG hires assigned to SPI had come up to speed and were contributing substantially to the program. An SPI work plan was nearing completion at the end of the period, targeting delivery of initial versions of all SPI infrastructure components by the end of the year. An evaluation of the SCRAM and CMT configuration management tools was completed during the period, but its conclusions generated some controversy and the important issue of choosing a configuration management tool remained unresolved at the end of the period, pending a further evaluation. At the end of the period the manpower level was ~4 FTEs evenly divided between IT/API and new LCG hires. 

WBS 1.1.2 - Persistency framework (POOL)

Persistency framework project activities began with the appointment of Dirk Duellmann (IT/DB) as project leader in April. With an immediate commitment of 1FTE effort from CMS, Dirk moved rapidly to begin mapping out the hybrid data manager subsequently named 'POOL' that will be the principal deliverable of this project. Early work validated the selection of MySQL for the cataloging component as having adequate performance and robustness for production scenarios. In a two day workshop in early June with about 35 attendees, the priority requirements, work package breakdown, experiment effort commitments, and timeline were established, together with key decisions on component interfaces and implementation approaches.  The effort level ramped by July to about 5 FTE participation from IT, LCG personnel and the experiments.  With the team in place, design and development proceeded rapidly towards a first internal release. Almost daily design meetings were held for two months, enabling the project to quickly produce concrete proposals for the initial interfaces of the Storage, Data (cache) and Conversion services of POOL backed by early prototype implementations based on Root I/O persistency.  The release, based on ROOT I/O plus MySQL for cataloging, emerged on schedule at the end of the period. It is the first important milestone in a work plan presented to and approved by the SC2 in August, with a first public release scheduled for end November (subsequently rescheduled to mid December, a couple of weeks late). The initial release proves that the POOL core components can provide navigational persistency on top of ROOT I/O. At the end of the period the  manpower level was 5-6 FTEs, with ~1 FTE from IT/DB staff and the rest roughly evenly divided between LCG hires and experiment participants.

WBS 1.1.3 - Mathematical libraries

In June the mathematical libraries project got underway with the appointment of Fred James (EP) as project leader. Fred moved to act on the recommendations of the RTAG (which he also led), soliciting from the experiments information on their use of mathematical and statistical functions which the project should provide or recommend sources for, and working to line up the manpower to evaluate the availability, quality and performance of functions in available libraries such as GSL. At the end of the period negotiations were still underway with a group in India interested in working in this area. In September a CERN fellow joined Fred in the early planning of an OO/C++ redesign and re-implementation of Minuit.

WBS 1.1.9 - ROOT participation 

The LCG applications area contributes effort to the ROOT project. ROOT is used to implement vital parts of applications area software such as the object streaming technology of POOL. The LCG-contributed effort to mainstream ROOT development areas liberates the core members of the ROOT team to devote greater time to the specialized developments in ROOT I/O and elsewhere required by LCG software.  LCG participants Ilka Antcheva, Valeriy Onouchine and Olivier Couet are contributing to GUI and graphics development, documentation, and a ROOT-Apache module supporting distributed use of ROOT based on embedding ROOT functionality in web pages. During the quarter the ROOT team and collaborators delivered and refined key functionality needed by POOL in support for 'foreign' classes not instrumented by ROOT, and expanded STL support in the ROOT I/O subsystem.

Summary of important milestones during the quarter

WBS 1.1.1 - SPI:  - project leader Alberto Aimar appointed (Jul)

WBS 1.1.2 - POOL:  - POOL 2002 workplan approved by SC2 (Aug)

· first implementation of POOL navigational components (Sep)

· first internal release - POOL V0.1 (2 October)

Anticipated important near term milestones

WBS 1.1.1 - SPI:  - Full infrastructure suite available in beta (Dec)

WBS 1.1.2 - POOL:  - First public prototype release V0.3 (Dec)

WBS 1.1.4 - Core libraries and services:   - Project initiation (Oct)

WBS 1.1.5 - Physicist interface:   - Project initiation (Nov)

WBS 1.1.6 - Simulation:   - Project initiation (Dec)

WBS 1.1.7 - Generator services:   - Project initiation (Dec)

5. Technology Tracking
David Foster – Chief Technology Officer
A survey of basic computing technologies was initiated in the spring, including processors, disk storage, magnetic tape, storage management systems and networking. People from different regional centres undertook the survey. Detailed reports have been produced and made available through the Pasta III web pages
. The final report is in preparation.
Appendix 1 – The LCG Grid Technology Area

David Foster CERN IT/LCG

The emergence of the grid as a paradigm for distributed computing has gained considerable momentum in the last five years. With this has come a considerable focus on developing the core technologies needed to realize the potential of this model. But, this technology has not yet matured and many of the projects started were of limited duration and are now reaching the end of their life.

The LHC computing grid project was conceived to concentrate on the practical usage of these emerging technologies for a specific purpose, the realization of the computing infrastructure for the processing of LHC data. 

The LCG is therefore faced with the situation of a lot of complex, but incomplete, technologies and a target date of 2007 for the LHC startup. In reality the technical infrastructure must be in place well before LHC startup and the LCG milestones require that the pilot service (final prototype) must be in operation by January 2005 and the final service must be in operation by September 2006.
The emergence of a large number of projects in both the US and Europe has led, not surprisingly, to efforts that have diverged in different ways, architecture, capabilities, technical implementation. A lot of effort has gone into trying to rectify this situation through interoperability tests, common schema designs and code sharing. It is a healthy situation to have different implementations that one can choose from to become a node of a grid but given the current lack of a common architectural framework and incompatible implementations it is a complex and difficult task. Of course in the medium term (2-3 years) we anticipate initiatives such as OGSA to resolve some of the basic issues.

The LCG is therefore faced with the desirable situation of having multiple potential suppliers but the problem of having no clear complete solution and many interoperability issues.

The current round of funding has created the opportunity to resolve some of these issues and the grid technology area of the LCG is working to realize these. In particular, it is the moment to consider:

· What would be a starting software package that could be offered to regional centres to participate in early LHC grid work?

· What will be the long term support strategies for the software packages used as part of the LHC computing grid?

· What do we need to do to ensure that a stable production quality distributed computing system for LHC emerges from the multiple initiatives underway?

The Grid Technology Area strategy therefore needs to recommend the middleware to be deployed and understand how this will be developed and maintained. The major activities in this process are:

Overall Requirements

· Keep a clear view of the emerging requirements for the LHC computing including batch and interactive analysis. The HEPCAL document is the starting point for this. The HEPCAL document will need a formal review to add the required metrics for success and deal with the analysis requirements including interactive use.

· Track the grid activities within the experiments and help disseminate the experiences gained.

· Disseminate the need for high quality infrastructure services and work towards their technical realization.

· Work towards a systems architecture for grid technology to support the project.

Technology Tracking

· Monitor closely the technology evolution and “put into practice” the technologies as they mature in production. Work with the experiments to perform structured tests will be required. This may also involve working with industry and other sponsored developments to prototype and test solutions as they emerge.
· Study the system architecture issues as experience is gained in order to steer the technology evolution.

· Provide a high-level coordination for the different testing and evaluation activities carried out within experiments, and ensure dissemination of the results.

Middleware Development

· Seek strategic advice from the individuals driving the multiple projects producing the core technologies.

· Work towards one set of common and complementary projects encompassing the efforts underway. This involves participating in the plans for funding future projects.

· Identify key developments that are required for the LHC computing grid that are not developed as part of existing projects and promote their development. This may be achieved in part by communicating requirements to the various toolkit developers.

· Propose a strategy for satisfying any remaining requirements.

Middleware Recommendations

· Recommend a coherent technology suite to be deployed to regional centres. This has to be done taking into account the matching with the LHC requirements.

· Negotiate appropriate supply and maintenance conditions with the supplier projects, including delivery schedules.

· Develop a plan for the evolution of this suite as new products become available and as new technologies mature.

· Work towards developing a long-term support structure for the middleware technology.

Appendix 2 – Resource Summary

For details of material resources at CERN see CERN-C-RRB-2002-03 - LCG Phase 1 Project Resources at CERN  - 22 October 2002 (prepared for the Computing Resource Review Board – C-RRB).

For details of computing resources planned in Regional Centres planning to take part in the LCG-1 service, see the Web page http://www.cern.ch/www/peb/rc_resources. This is regularly updated.

The following table summarises part of the human resources used by the project during the period covered by the report. All resources are reported for the Applications Area for activities directly managed by the LCG project. In the other cases only the resources funded through special contributions at CERN are reported. Future reports will also cover resources in external institutes and Regional Centres working on project deliverables, and resources at CERN funded from the base budget.

Appendix 3 – Related Documents

	Reference
	Name

	CERN-LCG-2002-12
	LHC Computing Grid Project (LCG) Phase 1- Status of High-Level Planning, 21 June 02 (prepared for the LHCC)
http://www.cern.ch/lcg/peb/Documents/21june02_LCG_planning_status.pdf

	CERN-LCG-2002-021
	Reply to questions from the LHCC Referees, 30 September 2002
http://www.cern.ch/lcg/peb/Documents/Reply_to_LHCC_referees_12sep02.doc

	CERN-C-RRB-2002-02 

	Status Report of the LCG Project – 22 October 2002 (prepared for the Computing Resource Review Board – C-RRB)  http://www.cern.ch/lcg/C-RRB/2002-02

	CERN-C-RRB-2002-03
	LCG Phase 1 Project Resources at CERN  - 22 October 2002 (prepared for the Computing Resource Review Board – C-RRB)  http://www.cern.ch/lcg/C-RRB/2002-03

	n/a
	Resources in Regional Centres taking part in the LCG-1 service – Regularly updated Web page    http://www.cern.ch/www/peb/rc_resources

	CERN-LCG-2002-028
	LCG Level 1 Milestones, 18 November 2002 – discussed with LHCC referees 25 November 2002  http://www.cern.ch/lcg/peb/documents/Level_1_milestones.pdf

	n/a
	Draft Plan – to be submitted to the SC2 in January 2003
http://www.cern.ch/lcg/peb/planning/pbs/ LCG.mpp


� CERN-LCG-2002-12 - LHC Computing Grid Project (LCG) Phase 1-  Status of High-Level Planning,  21 June 02


� See � HYPERLINK "http://cern.ch/david/pasta/pasta2002.htm" ��http://cern.ch/david/pasta/pasta2002.htm�
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