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Introduction

The following sections summarise the progress of the various MSN activities in the second half of 2005. Details are available from the individual logbooks. 
Workload Management System
Imperial continues to provide two clusters for the JRA1 testing testbed, which are currently being upgraded to gLite 1.5. The test programs developed in order to actually test the scalability of the release were developed further. It is planned that these tests will also be run on the pre-production and production services. Work on defining performance metrics has continued, however, the testing activity has not been as fruitful as had been hoped owing to reduced availability of effort, reliability of the JRA1 testbed and late arrival of the pre-production service. Discussions have started with the JRA1 developers about the introduction of advanced reservation of the computing element.
GRIDCC work has concentrated on the production of the first release of software, being real-time extensions to the WMS. This was successfully demonstrated at the EU review of the project. Post review work has been started on the development of the second release of the middleware which will have greater functionality and will be more robust. In particular a greater emphasis is to be placed on guaranteeing the quality of service.
The integration of the Sun Grid Engine with the EGEE middleware has continued. A central problem was the lack of traditional batch queues within SGE, but this was overcome by creating virtual batch queues. An interface to the APEL accounting system has been produced but not yet packaged and deployed. As soon as the APEL interface has been tested other sites that have expressed interest will be encouraged to try it.
MetaData

Work has started on analysing the requirements for adding support for integrating 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.  This is to augment AMI's functionality by allowing end-users to participate in offline or private work. 

Progress has been made on the AMI-GAMGA interface (SAMI) which allows a GANGA user to search an AMI database for files of interest. These can then be used by GANGA within an Athena job. SAMI can also be used to search AMI independently of GANGA. SAMI is specifically designed for a physicist user and does not assume previous expertise of AMI or a detailed understanding of ATLAS Data Management.
After identifying the requirements of a suitable monitoring system for a metadata service, work has started on building a suitable monitoring system, with development of a suitable monitor-information gathering component being first. An initial version of a generic monitoring daemon has been developed and an initial release made. Within the architecture adopted, additional monitoring or reporting can be added with any additional functionality. This allows arbitrary reporting of monitored systems to existing systems (LEMON, MonAlisa, Ganglia, Nagios, R-GMA, ...) and easy addition of extra monitoring details. 
Storage

dCache is seeing increased use in various environments, but this has also highlighted some limitations and caveats, which were documented and fed back to DESY. GridPP now supports YAIM installation for dCache. A very successful meeting with DESY was held concerning dCache collaboration and addressed the following areas: improved communication between GridPP and DESY; established channels for feedback on problems and experiences; increased understanding of dCache; promoted UK contributions for inclusion in the dCache release (primarily documentation) and discussed potential further UK contributions. On the latter point three potential areas have already been identified.

About 2/3 of Tier 2 sites have decided to install DPM. Sites still running a classic SE are being encouraged to migrate to another solution.
CERN have agreed that RAL/GridPP should contribute the SRM 2 interface to CASTOR.  Development is taking place on machines at CERN and in collaboration with CERN staff. SRM 2.1 implementations are all relatively new and untested, and thus some initial interoperability problems are expected. The SRM 2.1 for CASTOR 2 is a critical component for GridPP, because (a) the tapestore is switching particle physics to CASTOR in tandem with the tape robot upgrade, and (b) SRM 2.1 is required for SC4 and beyond. The SRM collaboration between LBNL, JLAB, FNAL, CERN, and RAL is ongoing.  We have taken initiative to get DESY and INFN (StoRM developers) signed up to the collaboration – DESY have participated in the phone conferences. This group is currently working on the SRM 3.0 specification.
The new tape robot at RAL was delivered in December 2005, and is expected to be operational early in 2006.  Further hardware upgrades (e.g., disk servers, tape servers, network switches, and Oracle databases for CASTOR) are also required to meet the Tier 1 requirements for SC4.
A very serious problem was discovered when copying files from RAL Tier 1 dCache to Glasgow’s DPM with FTS where the transfer rate achieved was exceptionally low.  After some investigation, it was realized that the problem was not with FTS, but linked to the combination in use of dCache and DPM. The problem was raised with the developers and is now fixed. 
Work has continued on storage deployment problems and in leading the UK effort in the new LCG Disk Pool manager. This emphasis reflects the relative difficulty for Tier 2s in implementing SRM storage, as opposed to the Data Management middleware components. Deployment support to other Tier 2s in installing DPM (QMUL, Imperial, Edinburgh, Lancaster, Birmingham) has been given. Additional documentation on the installation and verification of the LCG File Catalog, required for SC4 (http://wiki.gridpp.ac.uk/wiki/LCG_File_Catalog) has been provided. Help has been provided to sites in deploying DPM. Effort has been put into the EGEE Storage Metrics group and in particular to help improve information published for grid storage elements. Pre-SC4 1TB file transfer tests have been conducted between Glasgow, Imperial, RAL PP and Manchester.
Preparations for SC4 have been given increasingly high priority over recent months.
Information & Monitoring

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. Poorly configured sites still persist and to reduce their impact all known sites are probed to ensure that firewalls are setup correctly.
CMS are using R-GMA job monitoring for their “dashboard”, although the major user continues to be LCG itself. Deliverable 2.5.5 (Help one or more HEP experiments to use R-GMA for application monitoring) has been revised to give the possibility over a longer timescale of increased engagement with the experiments. R-GMA has provided the means for LCG staff to accumulate monitoring data for data transfers as part of Service Challenge 3 (see https://lcg-sft.cern.ch/sft/lastreport.cgi ) and plans are in place to consolidate this role for SC4 and beyond starting this spring. R-GMA continues in its role as a means to aggregate site functional test data and plans are advancing to incorporate other monitoring information. R-GMA is also used by LCG for job monitoring, where each job updates its status periodically. 
Code containing a major re-factoring has been released in gLite1.5, and within LCG2_7_0. The services finally have the interface conforming to the design and the APIs now communicate directly with these services rather than going through multiple wrappers. With the elimination of the wrappers, we have finally moved on from the EDG legacy, we can generate much better error messages and are in a position to work within the services to improve them. Working from the R-GMA specification, a very complete and rigorous set of tests has been defined, and many of them have been implemented. These include resilience testing where random failures are introduced into the system. The R-GMA test suite has been further extended to reduce the likelihood of introducing errors to the production service. Basic performance tests have been added. More diagnostic tools have been written to facilitate the rapid resolution of R-GMA problems. A prototype of one such tool, written to work from gLite 1.5 onwards, allows a sysadmin to find out what a MON box is doing.
A lot more time is spent in support than had been anticipated originally. Weekly meetings between SA1 and the UK cluster of JRA1 have been very effective and it is planned to continue these into EGEE-II. We have very recently worked with SA1 to introduce authentication into the deployed R-GMA. The code was already running on the PPS but some assistance was needed in rolling it out smoothly without breaking the service.

Work is now starting on code for release after gLite 3.0. This should finally eliminate the knock-on effects of firewalls upon R-GMA and allow to address a long-standing critical bug. The following are also planned: registry replication (to provide more resilience and better performance), streaming from a database (to avoid the need for large memory buffers which can currently crash the service) registry and schema proxies, (so that a client only needs to connect to a local MON box), support for multiple physical databases (starting with Oracle) and support for multiple virtual databases (to allow multi-VO deployment). Some ideas on SLP and similar protocols in relation to service discovery are being investigated to address bootstrapping issues. These plans will be adjusted according to the needs of users.
Security

Maintenance of GridSite has been ongoing: it has been prepared for inclusion in the final EGEE release - gLite v1.5 – 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. As of October 2005, GridSite is used by the gLite WLMS (as a web service hosting environment with VOMS and GACL support, and HTTPS file transfers with htcp), by the gLite FTS (using the GridSite C/C++ VOMS parser), by the gLite LCAS (using GACL access policies, and gsexec as the basis of changing to the execution Unix account), and as part of the ATLAS Distributed Data Management system and the CMS experiment's Clarens web services framework.

Work has also progressed on the delegation protocol with a web service implementation for EGEE. Specification of this protocol is also being prepared for submission to GGF. Integration of Shibboleth (of growing importance within UK and elsewhere) into GridSite as an additional credential type has been investigated with respect to portals and other web-based interface to the grid.
Development of the GridHTTP bulk file transfer protocol within GridSite has progressed. The protocol has been finalised and implemented as part of the version of GridSite incorporated in gLite 1.5. Client and server implementations for third party transfers have also been produced and multi-stream transfers are currently being added.
The production GridPP VOMS service continues to be maintained and preparations are underway for running in conjunction with the NGS. 

A PPARC funded eScience studentship has produced a GridSite Toolbar extension to the FireFox web browser allowing file downloads using GridHTTP from within the browser.
A Grid Security Vulnerability Group has been established in the EGEE/LCG context under the leadership of GridPP. The primary function of this group is to inform developers and deployment staff of vulnerabilities as they are identified, and to encourage production of fixes and methods to manage associated risks. A database of issues is maintained, with each being tracked through to resolution by the assigned person(s). Membership of the group is voluntary, though its increasing size indicates that such security concerns are being taken seriously.
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. Work is also in hand on revising the overall security policy in collaboration with other projects (DEISA, OSG, DILIGENT & SEEGRID). A successful LCG Authorisation Workshop was held in autumn 2005 and reports are regularly given to the LCG Deployment Board. Emergency planning for disaster recovery after a major security incident is also underway.

Networking

The UKlight infrastructure continues to provide very useful connectivity, though as evidenced by downtime extending over some months, this is currently a research and development network and not a production service. This unfortunately had consequences for RAL Tier-1 participation in Service Challenges in the late summer 2005.
The latest test results on transfers between the CERN Tier-0 and the RAL Tier-1 indicate a transfer rate of approximately 800Mb/s, using FTS, and has been achieved over 2 * 1Gbits/s links. Raw network bandwidth tests for the ATLAS experiment on the route between the RAL Tier-1 and the Lancaster Tier-2 have shown that throughput in the range 800-900 Mb/s range can be achieved. However using the FTS only 150Mbps has been realised and investigations into this lack of performance are ongoing. Of particular note was the extended downtime which started on the 26th July with the upgrade of equipment in the UKLight network. Due to this and a number of other networking changes at both RAL and Lancaster this link was not fully functional until just before SC2005 at the beginning of November. Testing has also progressed on the UCL to FNAL link for CDF where 250 Mbit/s has been achieved using GridFTP. This compares very favourably with other links out of Starlight in Chicago.
It is now possible to see a user friendly graphical display of the utilisation of many of the UKLight links (http://gridportal.hep.ph.ic.ac.uk/rtm/embeded_light_1024x768.html) although some links cannot be monitored presently as they do not interconnect via one of the Cisco 7609 routers that are located at UCL, Lancaster or Manchester. Work to extend this facility is ongoing.
The new Gridmon architecture has been developed and machines running this software will be rolled out to the GridPP sites in early 2006. The ability to collect specific metrics using web services has been demonstrated. Considerable effort has been put into developing the DB components to provide an extensible framework where other monitoring tools can be easily incorporated. The portal into Gridmon is now under active design and development.
Work continues in DANTE/NREN/Tier-0/1 meetings where the provisioning of the optical network for LHC is being specified (LHC Optical Private Network - LHC OPN). UK has leadership of the Security Policy group for this overlay network.

The re-procured Thames Valley Network (TVN-2) is now operating across a dark fibre infrastructure. This is the first part of the re-procurement “jigsaw” to be complete which by mid 2006 will allow a light path (operating at 10Gbits/s)to be established from RAL to CERN across the production network. Research community interests have also been represented in the SJ5 procurement. Roll out of the SJ5 core network is scheduled to begin at the start of 2006. UKERNA is giving high priority to the SJ5 core connectivity between Reading (for the TVN network) and London (for the Geant UK PoP) which will allow the provisioning of the 10Gbits/s lightpath between RAL and CERN as a part of the LHC OPN. 
LCG Deployment

Much of the work in this area was characterized by ongoing activities rather than specific deliverables. These included participation in GridPP Deployment Team mailing list discussions and phone conferences; provision of feedback on user requirements to the EGEE PTF, provision of general deployment and user support via the Rollout and TB-support mailing lists and  participation in the weekly LCG operations meetings.

This activity was brought to a conclusion in September 2005 with the postholder moving on to a documentation role in GridPP. The latter is reported separately.
Summary

Engagement with groups external to the MSN activities and to GridPP itself is evident in all areas of development. Such external stakeholders are key to guiding work and eventual uptake. It is clear that all activities have made significant progress, with various tools and modules starting to reach maturity and deployment in production.
