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Introduction

2004 has been characterized 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 EGEE project started in the second quarter, but initially had limited impact in the middleware area as only the Information & Monitoring activity is contractually coupled in at the outset. During this quarter and through the third quarter much work was given to planning the details of middleware, security and networking activities for GridPP-2 and for ongoing support of middleware developed during DataGrid. The final quarter of 2004 has seen the startup of most of the remaining activities.

In GridPP-1 the middleware reporting was tightly coupled to the reporting for DataGrid and the associated quarterly reports to the EU. With the passing of DataGrid this structure has also gone and has been replaced by similar reporting to EGEE, but only including Information & Monitoring. This has meant that a more formal structure has had to be put in place within GridPP-2 for the remaining activities. Drawing on the experiences of the EU reporting, logbooks have been developed for each activity; the idea being a single point of information on goals/deliverables and progress towards them as the quarters go by.  The process of setting up the logbooks has taken a significant amount of time as it is important that the deliverables are well coupled with the needs of the experiments, with the LCG project, with EGEE and with other related projects (e.g. GridCC). This has involved sometimes lengthy discussions with colleagues in other areas (such as EGEE/LCG) to ensure the relevance of planned work.

Identification of suitable deliverables is now complete and the area has entered the execution and monitoring phase for each activity. Specific to this and beyond the quarterly updates to the logbooks is the need to look more closely at risks and to work on continued involvement of stakeholders.

The following sections cover the progress of the various middleware activities through 2004.

Workload Management System

Under DataGrid this activity was focused on testing releases of the workload management system (WMS) developed by INFN, with feedback to the developers, but also with direct benefit to GridPP in terms of testing within the UK HEP environment and in the accrued knowledge key to supporting the software in the UK. Towards the end of DataGrid work was done in establishing metrics to evaluate testbed performance for job handling and this was described in the final EU review of DataGrid.

The initial set of deliverables proposed during the internal tendering exercise for GridPP-2 has undergone substantial revision during the year. The original primary thrust was towards operating a testbed to exercise performance and scalability of upcoming WMS releases in gLite, particularly to validate against the needs of the HEP community. This activity has subsequently been discussed and agreed with the core gLite testing team at CERN. Following on from the IC group’s involvement in the GridCC project a second objective has been included revolving around the adaptation of the WMS to handle time-critical elements. This has potential direct benefit to the CMS experiment.

Although slow to get going, this activity is now up and running. At the outset of EGEE, there was no new WMS to evaluate. This is now changing with the first release of the gLite WMS imminent. Similarly the work of the GridCC project has only got under way this autumn when the project started.

MetaData

The UK developed a strong participation in the Grid Data Management activities of DataGrid and this tradition is continuing under GridPP-2, though with a subtle change of emphasis. Under DataGrid tools for metadata management (Spitfire) and query optimization (Optor) were successfully developed. In GridPP-2 this work will be taken closer to the experiments and focused exclusively on metadata.

The requirements and use-cases of ATLAS and CDF are being taken as inputs to support development of respective metadata schema and location. Issues of event.vs.file granularity are being considered. Direct collaboration with AMI (ATLAS) and SAM (CDF) teams will help towards ensuring integration into the respective experiment’s software. Work on generic metadata services within a service-focused architecture (such as OGSA) is also planned. Developments such as OGSA-DAI are under scrutiny. The activity is within the wider context of the UK MetaData Group which includes representatives from a number of HEP experiments who are active in metadata.

Work on first deliverables is now well established with metadata use-cases having been gathered. Links with the experiments have been forged and with the wider metadata community have been established (through monthly meetings of the UK Metadata Group). A first, high-level view of the generic metadata service has been completed.

Storage

The Storage Element (SE) was first defined and implemented in the DataGrid project and the UK designed and built a first version. The principle aim was to preserve a uniform grid interface to a number of different types of storage, through a common front-end but with custom built back-ends. Subsequent to this the Storage Resource Manager (SRM) specification emerged and the SE migrated to this definition. A few other implementations to the SRM specification have been developed elsewhere (e.g. for CASTOR at CERN).

The goal of this activity in GridPP-2 is focused primarily within the UK. It is agreed that the management of storage is of critical importance to the UK experiments’ ability to work with data from LHC. To that end the decision was taken to support grid storage integration directly within the UK and preserve local expertise.

The overall aim of this activity in GridPP-2 is to re-factor and tailor (as necessary) and harden data management tools resulting from EDG and other projects for use in the UK. Two principle objectives of this activity have been identified. The first covers the provision of SRM compliant Storage Elements in the UK. This includes mass storage integration for the Atlas Petabyte DataStore at RAL and interfaces to large disk farms at both Tier-1 and Tier-2 centres in the UK. The second tackles the problem of local storage management, in terms of clean-up after job execution and recovery of volatile resources. The second revision of SRM is anticipated to be significant here.

Information & Monitoring

In DataGrid a unified approach to Information and Monitoring was adopted, and using the GMA architecture of the GGF has resulted in R-GMA (which follows a relational access model). Following on from DataGrid R-GMA has been absorbed into the gLite component of EGEE and has been taken up by LCG.

Within EGEE R-GMA is being re-factored following a web services paradigm and substantial effort is being committed to making the code of production quality.  Previous experiences are being used to improve interfaces and reliability. Registry and schema replication, multi-VO support and security (authorization) are being introduced. The deliverables for this area are encapsulated in the EGEE Technical Annexe, (being roughly annual gLite releases and associated milestones). Members of this activity are also involved standardization through the OGSA and INFOD groups in GGF.

R-GMA has been evaluated and used in a number of environments; to provide aggregation of logging/bookkeeping data (CMS, D0), to collect network monitoring metrics (EDG WP7), to underpin resource discovery (EDG Testbed) and to assist in management of job accounting data (LCG). More recently R-GMA is being used in aggregation of monitoring information by the LCG GOCs. 

Fabric Management

At the start of DataGrid the University of Edinburgh contributed the LCFG software for management of large clusters in a Grid context. Through DataGrid this was first improved producing LCGFng and from these experiences the Quattor product was formed. The UK involvement has been considerable in supporting LCFG and the development of LCFGng and has contributed some of the technical input to Quattor. At the end of DataGrid taking into account the wishes of sites for increased autonomy, LCG withdrawing from prescribing a specific tool and EGEE not pursing grid cluster management further, it was decided that GridPP-2 would not pursue any further development in this area.

Security

It is unfortunate that during the DataGrid project security was not afforded a workpackage in its own right. However, despite this, a few important activities were initiated under the aegis of other workpackages and these are now being more formally treated in GridPP2 and EGEE. The activity is split into 2 key areas i) operational security and security policies and ii) security middleware. It is the latter that is reported here.

At the start of EGEE discussions were held in order to position GridPP’s contributions most effectively within the JRA3 activity. This has resulted in a number of deliverables being defined covering the areas of local access control (taking forward GACL concepts) and GridSite support for web/grid services. Both, being in the C/C++ environment, are complementary to the Java security support from within JRA3 itself.

In recent months GridSite has been integrated into the gLite structure and is providing a security toolkit for WMS and site access components.

Networking

The UK Particle physics community has a strong tradition in networking and particularly in more recent years in end-to-end monitoring of networks. This expertise was contributed to the DataGrid project along with preliminary work on network resource allocation.

In GridPP-2 the network activity is focused on four key areas. Significant development has been undertaken in the exploitation of high performance transport protocols enabling data streams over the wide area of some hundreds of Mbits/s. This work will now be brought into practical use in experiment production environments. The recent provision of switched dedicated “light paths” between major centres through UKLIGHT affords significant new opportunities for UK HEP experiments. Tests and demonstrations exploiting UKLIGHT will be performed to evaluate the technology and provide feedback to future developments. Through the PPNCG network diagnostic work will continue in support of daily network activity and will be augmented to support Grid operations. UK HEP enjoys a good relationship with many network authorities, including UKERNA and DANTE. Efforts will continue to maintain these strategic relationships and to build new ones with such bodies as Internet2, Abilene, StarLight and GLIF.

Demonstrations exploiting UKLIGHT at rates exceeding 300 Mbits/s have already been mounted. Links for network performance monitoring have been made with EGEE-JRA4, UK core eScience, DANTE and UKERNA. A workshop – Networking For Non-Networkers – was very successful and a second is being planned for March 2005. As part of an EU delegation to North America discussions have taken place with NSF, DOE, Internet2, Canarie and TeraGrid.

LCG Deployment

One of the features of the testbed workpackage in DataGrid was the semi-independent testing and validation of middleware produced by the project by the so-called “Loose Cannons”. These were independent of any one experiment and outside the middleware development process. As such, they proved invaluable, both improving quality (through feedback) and acceptability for the experiments.

In EGEE this has changed to a closer liaison with the LHC experiments. In GridPP the concept has been continued with an activity based at the intersection of middleware, deployment and the application communities. The work covers 4 principle areas, primarily focused to the benefit of the UK experiment communities. The first area is in performance measurement from an applications standpoint and covers requirements and metrics with which to evaluate them. The second is in the area of support for data and service challenges. The third, as part of the GridPP Deployment Team work, covers grid deployment in the UK, and in particular application level validation of the GridPP infrastructure for the LHC experiments. Finally there is also work on testing new middleware components.

Most recent work since the start of GridPP-2 has been concentrated on providing user and deployment support. Work on testing new middleware is just starting with the emergence of the first gLite modules.

Summary

This reporting period covers a substantial change from largely working on middleware within the DataGrid project contract to a somewhat less tightly coupled collaborative environment under GridPP-2.  The focus has shifted from prototypes to production code and working more closely with the experiments. As a consequence it has taken a substantial amount of time to tune deliverables appropriately and indeed in some areas further changes are anticipated, as external factors (e.g. from the experiments) become clearer.

Within recent months concerns have arisen in the EGEE project on the focus and direction of the middleware engineering activities (JRA1). There is a potentially large community interested in the results of this work and it has not been easy to set priorities, both in terms of functionality and delivery. The situation has been further complicated by recent specific requests from a portion of the HEP community. A high-level task force has been set up (and already met) to steer a sound course for this activity.

At a detailed level, it has also taken time to establish the logbook reporting mechanism. It is evident from the first reporting period, 2004-Q3, that differing levels of detail have been provided in the various areas. More uniformity of reporting would be desirable and further guidance will be developed for the next reporting period. It has also proved problematic gathering the information from the areas and a stricter timetable will be developed for the future.

In conclusion, the middleware development programme for GridPP-2 is now firmly established and immediate concerns are being addressed. Care has been exercised to ensure engagement of the activities in the wider HEP and LCG/EGEE community contexts. 

