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GridPP Log Book

1. Project

Name:  LHCb Future Plans


Manager: Glenn Patrick

2. High Level Objectives and Level-1 Deliverables
Objective I : Data Management

(a) Name:  Data Management. 

(b) Why: A dynamically optimized and high availability database service is required to provide a metadata and job provenance catalogue for the experiment. This will provide efficient storage and query mechanisms to the experiment for metadata and job provenance information. 

(c) Principal client: LHCb Collaboration. 

(d) Definition of successful achievement: Deployment of a Metadata Catalogue Service meeting the full demands of the LHCb experiment for metadata storage with significant UK input.
(e) High level risks:

· Incompatibilities with future common technologies.

· Radical changes in metadata requirements due to fundamental change in philosophy of distributed production system and data model.

· Continued existence of ARDA project for those deliverables that envisage common solutions/middleware for all LHC experiments.

(f) List of deliverables:
The Level 1 deliverables are given as LD1 etc, together with the associated Level 2 deliverables (e.g. LD1.1, LD1.2 …). As the Level 1 deliverables occur at intervals of only 3 months, no attempt is made to set out a detailed schedule for the Level 2 deliverables. Completing the Level 2 deliverables is a necessary requirement for meeting the Level 1 milestones.

Deliverable 3.3.1 ((1/Apr/05) – LD1
Implementation of the prototype ARDA interface based on the existing LHCb book-keeping 

database as a backend.

(Metric: Software release compatible with DIRAC and GANGA) 

(Dependencies: GANGA and DIRAC interfacing)

Current Status: Complete
Deliverable 3.3.1.1 - LD1.1 

Evaluation of the most efficient distinction between metadata and job provenance 

within the LHCb context as a contribution to ARDA.  This is to ensure that the 

ARDA interface can satisfy the requirements of LHCb.  Also communicate LHCb 

metadata and job provenance use cases to UK metadata community.

(Metric: public document)
            Deliverable 3.3.1.2 - LD1.2 

Provide access from the interface to the DIRAC production system.

(Metric: software release)
Deliverable 3.3.1.3 - LD1.3 

Provide access from the interface to the GANGA analysis system.

(Metric: software release)

Deliverable 3.3.2 (1/Jul/05) – LD2
Tests and evaluation of prototype interface for 2005 Data Challenge.

(Metric:  interface deployed for DC05, user survey, document)

(Dependencies: schedule for 2005 Data Challenge)

Current Status: Complete
Deliverable 3.3.2.1 - LD2.1 

Contribute to 2005 Data Challenge with ARDA interface implementation.

(Metric: Deploy interface for DC05)

Deliverable 3.3.2.2 - LD2.2 

Provide input to LHCb computing TDR on functionality and performance of prototype metadata and job provenance catalogue.

(Metric: document)

Deliverable 3.3.2.3 - LD2.3 

Survey LHCb users for feedback on implementation.

(Metric: user survey)

Deliverable 3.3.3 (1/Jan/2006, changed to 1 October 2006 in 05/Q4) – LD3
Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice.

(Metric: document)

(Dependencies:  implementations available from other sources.)

(Risk: LHCb prototype interface is not adopted and some effort is wasted)

Current Status: Delayed until 1 October 2006
Deliverable 3.3.3.1 - LD3.1 

Document and present prototype interface to UK metadata community.

(Metric: report/document)

Deliverable 3.3.3.2 - LD3.2 

Study prototypes developed by other experiments.

(Metric: report)

Deliverable 3.3.3.3 - LD3.3 

Evaluate and compare possible solutions for LHCb.

(Metric: document)

Deliverable 3.3.4 (1/Jul/06, changed to 1 October 2006 in 05/Q4) – LD4
Report on common hardware architectures for final catalogue.

(Metric: report)

(Dependencies: availability of hardware requirements/solutions from other experiments)

Current Status: Delayed until 1 October 2006
Deliverable 3.3.4.1 - LD4.1 

Evaluate common hardware solution in collaboration with other LHC experiments.

(Metric: discussions)
Deliverable 3.3.4.2 - LD4.2 

Evaluate hardware solutions with CERN IT database group.

(Metric: discussions)
Deliverable 3.3.4.3 - LD4.3

Make recommendation for LHCb solution.

(Metric: report)

Deliverable 3.3.5 (1/Jan/07) – LD5
Release prototype of catalogue, Grid enabled through an ARDA &/or EGEE approved interface.

(Metric: software release, document)

(Dependencies: ARDA agreed  interface)

Deliverable 3.3.5.1 - LD5.1 

Functionality to Grid-enable via ARDA &/or EGEE approved interface.

(Metric: software)
Deliverable 3.3.5.2 - LD5.2 

First prototype of catalogue.

(Metric: prototype software release)

Deliverable 3.3.5.3 - LD5.3 

Provide documentation.

(Metric: document)

Deliverable 3.3.5.4 - LD5.4 

Test on data from 2006 Data Challenge.

(Metric: bug report)

Deliverable 3.3.6 (1/Jul/07) – LD6
Prototype of general suite of tools to ensure a production quality service. These tools will monitor performance, availability and integrity of the catalogue. Identify solution for private metadata.

(Metric: software release, document)

Deliverable 3.3.6.1 - LD6.1 

Capture requirements of metadata community, in UK and beyond, for general set of tools.

(Metric: document)

Deliverable 3.3.6.2 - LD6.2 

Prototype of general suite of tools for production quality service..
(Metric: software release)

Deliverable 3.3.6.3 - LD6.3

Release prototype suite of tools for production quality service.
(Metric: software release)

Deliverable 3.3.6.4 - LD6.4 

Identify solutions to HEPCAL II requirement that catalogue should allow for private metadata.
(Metric: document)

Deliverable 3.3.7 (31/Aug/07) – LD7
Production release of catalogue and tool suite to support processing of real data.

(Metric: Software release)

Deliverable 3.3.7.1 - LD7.1 

Production version of catalogue and suite of tools.

(Metric: document)

Deliverable 3.3.7.2 - LD7.2 

Update documentation.

(Metric: document)

Deliverable LD8 (2007, end Q4) – internal, no GRIDPP milestone
Revised production (physics ready) release incorporating user feedback, updated documentation and private metadata functionality.  Final evaluation of project in conjunction with UK metadata community.

(Metric: production software release, document)

(Dependencies: availability of real data collisions at LHC for final testing)

Deliverable LD8.1 

Testing and re-optimisation using data from real collisions (if available)
(Metric: bug report, document)

Deliverable LD8.2 

Fully functional release

(Metric: software release)

Deliverable LD8.3 

Update documentation.

(Metric: document)

Deliverable LD8.4

Final report and presentation to UK metadata community.

(Metric: document, presentation)

Objective II: Production Control and Monitoring

(a) Name: Production Control and Monitoring
(b)  Why: Provide environment for Production Manager to control and monitor LHCb production.

(c)  Principal client: LHCb Collaboration
(d)  Definition of successful achievement: Provision of effective central control of LHCb production so that system can be run by single person.

(e)  High level risks:

· Undermining by changing underlying technology (Grid deployments, etc).

· Loss of expertise or delays due to possibility of illness/relocation of single developer.

· Radical changes in requirements due to fundamental change in philosophy of distributed production system and data model.

(f)  List of Level-1 Deliverables:
The Level 1 deliverables are given as LP1 etc, together with the associated Level 2 deliverables

(e.g. LP1.1, LP1.2 …).
Deliverable 3.3.8 (1/Jan/05) – LP1
Integration of Production Desktop with DIRAC. 

(Metric: software release. demonstration)

Current Status: Complete

Deliverable 3.3.8.1 - LP1.1 (2004 end Q3)

Provide workflow conversion facility between Production Desktop and DIRAC. Integration with DIRAC Workload Management Service (was 3.3.5 in GRIDPP1 project map).
(Metric: Beta release )

Deliverable 3.3.9 (1/Apr/05) – LP2
Requirements and Architecture of the Production Console.  (Metric: documents)

Current Status: Complete

Deliverable 3.3.9.1 - LP1.2 (2004 end Q4)
Implementation of data stripping in DIRAC framework. Final version of Production Desktop (was 3.3.6 in GRIDPP1 project map).
(Metric: Final release and documentation)

Deliverable 3.3.9.2 - LP2.1 (2005 end Q1)

Capture of the Production Manager requirements and use cases based on the 2004 Data-Challenge.

(Metric:  document)

Deliverable 3.3.9.3 - LP2.2 (2005 end Q1)

Development of the architecture including UML model of the Production Console. 

(Metric: document)
Deliverable 3.3.10 (1/Jul/05) – LP3
Release 0 (first prototype) of the Production Console for 2005 Data Challenge.

Current Status: Complete

Deliverable 3.3.10.1 - LP3.1 (2005 end Q2)
Functionality to provide central control of the Tier1 and Tier2 centres.

(Metric: prototype)
Deliverable 3.3.10.2 - LP3.2 (2005 end Q2)

Provide solution for client security.

(Metric: prototype)

Deliverable 3.3.11 (1/Apr/06) – LP4
Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. (Metric: software release, demonstration)

(Dependencies: schedule for 2006 Data Challenge)

Deliverable 3.3.11.1 - LP4.1 (2005 end Q3)

Perform tests of Release 0.

(Metric: bug report)

Deliverable 3.3.11.2 - LP4.2 (2005 end Q4)

Evaluation based on feedback from the Production Manager and the 2005 Data Challenge leading to a new set of requirements.

(Metric: feedback survey)

Deliverable 3.3.11.3 - LP4.3 (2006 end Q1)

Release 1 for 2006 Data Challenge.

(Metric: software release)

Deliverable 3.3.11.4 - LP4.4 (2006 end Q1)

Provide documentation.

(Metric: document).
Deliverable 3.3.12 (1/Jan/07) – LP5
Release 2 of the Production Desktop with data management functions and to support processing of real data.

(Metric: software release, demonstration)

(Dependencies: Metadata Catalogue Service must be up and running with defined interface).

Deliverable 3.3.12.1 - LP5.1 (2006 end Q2)

Development of the use cases and architecture to implement data management functions based on LCG Grid services.

(Metric: document)
Deliverable 3.3.12.2 - LP5.2 (2006 end Q2)

Development of the use cases and architecture to implement processing of real data.

(Metric: document)

Deliverable 3.3.12.3 - LP5.3 (2006 end Q4)

Release 2 with Manager interface to the Metadata Catalogue Service.

 (Metric: software release)
Deliverable 3.3.12.4 - LP5.4 (2006 end Q4)

Update documentation. 

(Metric: revised document)

Deliverable 3.3.13 (31/Aug/07) – LP6
Final release based on production experience of real collisions (if available). (Metric: software release, demonstration) (Dependencies: availability of real data collisions at LHC)
Deliverable 3.3.13.1 - LP6.1 (2007 end Q2)

Testing using real data environment (if available).

(Metric: bug report, document).
Deliverable 3.3.13.2 - LP6.2 (31/Aug/2007)

Fully functional release.

(Metric: software release)

Deliverable 3.3.13.3 - LP6.3 (31/Aug/2007)

Update documentation. (Metric: revised document) 
4. Commentary

This section is filled in incrementally quarter by quarter as a means of documenting particular successes, failures, issues, problems and their resolution. It should be brief, but should provided a coherent record of the evolution of the work. It will be reviewed each quarter by the chair of the relevant board and by the Project Manager. It may be a hyper-link to an external document such as an EGEE quarterly report or a collaboration report. However, it should state explicitly which level-1 deliverables have been completed in the quarter and should comment explicitly on any level-1 deliverables that are overdue. In this case, a modified date should be agreed and a Change form should be sent to the Project Manager.

04Q3 Comments

Data Management

Carmine Cioffi has implemented the web services for reading the LHCb bookkeeping database. The interface for write access is being written before final deployment of the system within LHCb. The current bookkeeping system has also been maintained with bug fixes through the DC04 data challenge. It is anticipated that the first level deliverable 3.3.1(LD1) will be achieved on schedule by 1st April 2005.
Production Control and Monitoring

Gennady Kuznetsov has provided the beta release of the workflow conversion facility between the Production Desktop and DIRAC. The Production Desktop and Production Service have also been fully integrated with the DIRAC Workload Management Service.  The completion of deliverable 3.3.8(LP1) has been achieved ahead of schedule due to the demands of the experiment for the DC04 Data Challenge. The beta version of the software release can be found at:

Client - http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DataMgmt/ProductionServer/?cvsroot=lhcb
Server - http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DataMgmt/PersonalDesktop/?cvsroot=lhcb
The implementation of the data stripping (LP1.2) in DIRAC is progressing and on schedule.

04Q4 Comments

Data Management

In this quarter, Carmine Cioffi has continued to improve the current LHCb bookkeeping system and collaborated extensively with ARDA over the implementation of the metadata interface. The Tomcat implementation of the servlet service to access the LHCb bookkeeping database has been deployed and a new database schema has been implemented which gives a large improvement in the response time of the servlet service. The work on the XML-RPC service using web services technology has been suspended due to incompatibilities with Ganga and it has been decided to wait until the ARDA interface is ready to complete deliverable LD1.3

The ARDA work is progressing well although a release of the interface is not ready for deployment. The code is incomplete and testing has revealed a number of bugs. Now that a new database schema is available, work is concentrating on implementing a copy of the LHCb bookkeeping database behind the ARDA interface to complete Deliverable LD1.2.
Production Control and Monitoring

Gennady Kuznetsov has now completed secondary deliverable LP1.2 (formerly 3.3.6 in GRIDPP1) with the final release of the Production Desktop which was distributed with the new DIRAC release. The LHCb Production Manager is using this to strip the data from the DC04 data challenge. Documentation can be found at
http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/PersonalDesktop/doc/PersonalDesktop_html.tar.gz?cvsroot=lhcb
The UML modelling of the new Production Console is underway with a view to completing deliverable 3.3.9 (LP2) by 1st April 2005. However, as the data production for the 2005 Real Time Data Challenge is now scheduled to commence in April, work has also had to start on 3.3.10 (LP3), the Production Console Prototype ahead of schedule.

05Q1 Comments

Data Management

Carmine Cioffi has now completed secondary deliverable LD1.2 providing access from the bookkeeping interface to the DIRAC production system. This is available through the LHCb repository as DataMgmt/ARDAbookkeeping at: 
http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsroot=lhcb
This provides the DIRAC user with a servlet service to select the files required by a job submitted through DIRAC.
The secondary deliverable LD1.3 has also been completed and code is available to provide access from the bookkeeping interface to the GANGA analysis system of LHCb. This code is available in the repository at: http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/GANGA/?cvsroot=lhcb
The module works with GANGA 3, but this is now a frozen version and the module will be adapted to the new architecture and incorporated into the forthcoming GANGA 4 (see GANGA logbook).

All that remains to complete high level deliverable 3.3.1(LD1) is the evaluation document of the distinction between metadata and job provenances (secondary deliverable LD1.1). This has been slightly delayed and is now expected by the end of April 2005. 

Production Control and Monitoring

Gennady Kuznetsov has been unable to finalise the requirements for the Production Console and supporting services. Due to the extension of the DC04 data challenge into 2005 and attempts to simplify the structure of the DIRAC services, discussions are still ongoing with the DIRAC development team. The Level 2 deliverables LP2.1 and LP2.2, and hence the completion of Level 1 deliverable 3.3.9 (LP2), will be delayed by an estimated one month.
As noted in the 04/Q4 comments, the development of the Production Console prototype (3.3.10/LP3) had to start earlier than originally planned due to the schedule of the 2005 Real-Time data challenge. Code from the module, step and workflow editors of the Production Desktop has been reused with minor changes. However, all other code from the Production Desktop and all of the code from the Production Server can not be reused.

After the architectural revision carried out at the start of the project, the Production Request Object, and the Production Request Editor have been implemented according to the new requirements of the Production Manager. The architecture and implementation of the new Workload Management Service (WMS) is under discussion.  This new WMS designed specifically for LCG will be a likely replacement for two services: the DIRAC WMS and the Production Server from GRIDPP1. If this solution is successful, the size and complexity of the DIRAC code can be reduced. It will also be possible to run the WMS in “production” and “personal” modes
The project code has been moved into the DIRAC CVS area. The current prototype can be found at: http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/ProductionDesktop/?cvsroot=dirac.

05Q2 Comments

This quarter saw the completion of the LHCb Real Time Trigger Challenge in May/June, when 169M minimum bias events were produced to test the software of the trigger chain of the online farm. The production took place on 65 sites and was completed in only 20 days with 95% of the events produced using the LCG – clearly demonstrating the power of the Grid with an average load of 4,000 simultaneous CPUs.  The UK processed 60M events and made the largest contribution (37%).

Preparations are now underway for LHCb participation in the production phase of Service Challenge 3 from September 2005, which will focus on the data management tools for distributed analysis.

Data Management

In this quarter, Carmine Cioffi wrote a document entitled “Description of File-Metadata in the LHCb Experiment.” This concluded that the LHCb Bookkeeping metadata are a subset of the Job Provenance metadata with design implications for the ARDA interface.   This document was circulated to the ARDA and UK metadata communities and can be found at
http://hepwww.rl.ac.uk/lhcb/computing/EB/June2005/LHCbmetadata.doc
This completed the only remaining secondary deliverable 3.3.1.1(LD1.1) listed under 3.3.1. As 3.3.1.2(LD1.2) and 3.3.1.3(LD1.3 have previously been completed (see above), this means that the first level deliverable 3.3.1 is now complete.
Work is progressing on deliverable 3.3.2. A testbed is being prepared to give a complete picture of the performance of the database system. This will include servers for both the ARDA prototype and the current LHCb ORACLE database running on the same machine. The performance evaluation software is in preparation and an ORACLE licence has been obtained. Carmine also contributed to the metadata and job provenance sections of the LHCb computing TDR, but was not in a position to give performance figures for the catalogues. Moreover, the “2005 Data Challenge” originally referred to in this logbook (written 1 year ago) has actually turned out to be two challenges – the Real Time Trigger Challenge (RTCC) which took place in May/June 2005 and LHCb participation in Service Challenge 3 (SC3) scheduled for Sept/Oct 2005. It is SC3 rather than RTCC which will exercise our data movement and cataloguing tools and hence we request to move the deadline for 3.3.2 from 1 Jul 2005 to 1 November 2005 (change form completed).
At the end of April, Carmine also gave three presentations at the second UK Metadata Workshop in Grenoble.
Production Control and Monitoring

Gennady Kuznetsov has now completed secondary deliverables 3.3.9.2(LP2.1) and 3.3.9.3(LP2.2). The document explaining the requirements, use-cases and architecture of the DIRAC Production Console is published at http://hepwww.rl.ac.uk/lhcb/computing/EB/June2005/LHCbDIRAC_console.doc 
Data stripping had already been implemented in the DIRAC framework (see 04Q4 report) and this means that Deliverable 3.3.9 is now fully complete.

A prototype of the Production Console has been released (Deliverable 3.3.10) and was used by the Production Manager for the Real Time Trigger Challenge (RTTC) in May/June 2005. This is available at
http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/ProductionDesktop/?cvsroot=dirac .

The structure of this prototype evolved into two separate entities: Production Console and Repository. Previously, the Repository was used to store only the Production Templates and bodies of created Jobs. In this version, the Repository is used as a layer in between the independent Client and the specific system (like Grid or DIRAC). This separation gives the ability to interface different batch systems, providing the necessary Repository Agent exists. Another new feature is that the full job content, including the output sandboxes, is stored in the Repository. Each Repository has a Repository Agent which executes all actions on behalf of the user including job submission, status update, removing job from queue and receiving output sandboxes.
Security (Deliverable 3.3.10.2/LP3.2) has been implemented for the Grid Repository Agent via the User Proxy mechanism. For the DIRAC Repository Agent, it is not possible to implement a security solution as no mechanism has been implemented on the server side. 
Deliverable 3.3.10.1(LP3.1) was originally conceived in the context of the old DIRAC system where each site was managed by a local manager via a constantly running DIRAC Agent. However, in the RTCC 95% of jobs were executed at LCG sites where management of Tier 1 and Tier 2 centres is not relevant. We therefore delete this secondary deliverable. Within the above constraints this means that deliverable 3.3.10 is now complete.
Gennady made two presentations at a joint Ganga-DIRAC meeting at CERN on 8 June. 

Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables.

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed this quarter.
3.2.1.2 Completed in 05Q1.
3.2.1.3 Complete in 05Q1.
3.3.2 Level 1 Deliverable: Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1/Jul/05). DELAYED.   The “2005 Data Challenge” originally referred to in this logbook (written 1 year ago) has actually turned out to be two challenges – the Real Time Trigger Challenge (RTCC) which took place in May/June 2005 and LHCb participation in Service Challenge 3 (SC3) scheduled for Sept/Oct 2005. It is SC3 rather than RTCC which will exercise our data movement and cataloguing tools and hence we request to move the deadline for 3.3.2 from 1 Jul 2005 to 1 November 2005 (change form completed).
3.3.2.1. Not Complete. Contribute to 2005 Data Challenge with ARDA interface implementation. The relevant challenge is now Service Challenge 3. 
3.3.2.2. Partially Complete. Provide input to LHCb computing TDR on functionality and performance of prototype metadata and job provenance catalogue. TDR has been written, but lacks performance figures which will become available once testbed is complete.
3.3.2.3 Not Complete. Survey LHCb users for feedback on implementation. This will now only be possible after Service Challenge 3.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed this quarter.
3.3.9.3 Completed this quarter.
3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed. Only relevant to native DIRAC system and not Grid version.

3.3.10.2 Completed this quarter.
05Q3 Comments

After the end of the Real Time Trigger Challenge, this quarter saw 100k jobs submitted to LCG through the DIRAC production system to generate events for physics studies with the UK continuing to play an active role in both software development and providing Grid resources.
The programme for LHCb participation in Service Challenge 3 is well defined with the first phase commencing in October to demonstrate data management tools between CERN and the six Tier-1 centres of the experiment. A second phase will commence in November, whereby Monte-Carlo production will be undertaken in a number of Tier-2 centres with the DST data transported in real time to the Tier 1 centres where it will be stripped. By the end of 2005, it is planned to demonstrate distributed analysis using the Grid with the data spread across the Tier 1 centres. The various software and tools developed in the UK (e.g. Ganga, DIRAC, Production Console and metadata interfaces) will play a vital role in this challenge. 

Data Management 

In this quarter, Carmine Cioffi has installed Oracle at Oxford and made a clone of the LHCb bookkeeping database. Performance tests have been made of the Arda metadata interface prototype (AMGA) and useful information has also been obtained on how easy it is to deploy AMGA and its robustness. . The results have been published at http://www.physics.ox.ac.uk/users/cioffi/UKmetadata/chartSingle.xls and circulated within LHCb. A document summarising the advantages and disadvantages of using AMGA for LHCb has been written (see http://www.physics.ox.ac.uk/users/cioffi/UKmetadata/Pro-contra.doc).
The new and old bookkeeping implementations will be run in parallel on the servers at CERN during SC3 and kept in synchronisation. A full evaluation will then be possible and deliverable 3.3.2 will then be completed. 
Production Control and Monitoring

Gennady Kuznetsov has continued to develop the first prototype of the Production Console that was released on 05Q2.  During the 2005 data challenges, some shortcomings of this version became apparent including slow performance of the console when submitting many thousands of jobs and limitations on the number of jobs in each production request. These problems were solved by adopting a new schema for the Job Repository and optimisation of the code in the Repository Agent. This completes the testing required to fulfil the level-2 deliverable 3.3.11.1.
The level-2 deliverable 3.3.10.1 “Provide solution for client security” previously reported as delivered for LCG only, has now also been implemented in DIRAC. The DIRAC applications use Grid proxies to connect to services with the authentication made using a modified version of OpenSSL. The OpenSSL calls are wrapped in a simple python API using pyOpenSSL. 
The prototype of the Production Desktop has been used extensively to control LHCb production and has been evaluated by the Production Manager. This has produced a series of new requirements and some of these have already been implemented. A command line interface is considered necessary for data stripping and this is under current development. It is anticipated that a full evaluation will be completed by the end of 2005/Q4 and 3.3.11.2 will be finished on schedule.  

Due to the demands of LHCb, work on Deliverable 3.3.12 (Production Desktop with data management functions) has started early. An initial architecture of the automated data processing framework was presented at the LHCb Software Week 
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:
Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.
3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: ONGOING. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1. Partially Complete. Contribute to 2005 Data Challenge with ARDA interface implementation. The relevant challenge is now Service Challenge 3, which has just started. 

3.3.2.2. Partially Complete. Provide input to LHCb computing TDR on functionality and performance of prototype metadata and job provenance catalogue. Initial performance figures are available and this will be completed once the testbed is complete and SC3 is advanced.

3.3.2.3 Ongoing. Survey LHCb users for feedback on implementation. This is currently happening as part of testbed and Service Challenge 3 implementations.
Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.
3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. Updated 05Q3with DIRAC implementation.


3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: ONGOING (foreseen 1 April 2006). Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges.

3.3.11.1 Completed this quarter. Perform Test of Release 0 (foreseen 2005, end Q3).
3.3.11.2 Partially Complete. Evaluation based on feedback from Production Manager and the 2005 Data Challenge leading to a new set of requirements (foreseen 2005, end Q4).
3.3.11.3 Not Complete. Release 1 for 2006 Data Challenge (foreseen 2006, end Q1).
3.3.11.4 Not Complete. Provide documentation (foreseen 2006, end Q1).

05Q4 Comments

During this quarter, LHCb participated in the LCG Service Challenge 3 (SC3). The first phase was completed by the end of 2005 and tested the functionality of the data management tools required to meet the demands of the Computing Model. Large-scale data transfers were performed between the Tier 0 centre at CERN and the six external Tier 1 centres giving essential feedback on the performance of SRM, dCache, Castor2, LFC and FTS.  The second phase of SC3 is intended to demonstrate the full data processing chain in real-time including the full integration of the data and workload management systems. This will eventually lead into the establishment of distributed analysis. This phase has been delayed until the start of 2006. It is worth noting that LHCb was the largest user (40%) of the combined CPU resources in GridPP for 2005.
Data Management 

As foreseen in the last quarterly report, Carmine Cioffi has spent most of his time deploying the AMGA- bookkeeping for SC3. This can be found at http://lxarda01.cern.ch:8081/BkkWeb/Bkk/welcome.htm. This means that secondary deliverable 3.3.2.1 is complete. 

In addition to the previous performance comparisons of AMGA and JDBC collected in Q3, comments have been collected from users and a draft summary document of the SC3 experiences is available at:
http://hepwww.rl.ac.uk/lhcb/computing/EB/Dec2005/AMGA-bookkeeping.doc. This document includes a complete description of the AMGA bookkeeping implementation. A discussion has been held with LHCb and AMGA computing developers over the scalability of the bookkeeping system and this is summarised at http://hepwww.rl.ac.uk/lhcb/computing/EB/Dec2005/BKdiscussion061205.pdf. The complete set of documentation completes secondary deliverable 3.3.2.3.

Level-1 deliverable 3.3.2 is now therefore considered complete.
It is planned to delay both of the upcoming deliverables 3.3.3 (1 Jan 2006) and 3.3.4 (1 July 2006) until 1 October 2006.  One of the reasons is that Carmine has been made the co-ordinator responsible for the bookkeeping service in LHCb and needs to re-evaluate the overall metadata strategy for LHCb. In addition, LHCb will be performing a major data challenge (DC06) in the first half of this year to test data transfer, reconstruction, stripping and analysis on a continuous basis in the Tier 1 centres. This will be the final chance to test the architecture of our distributed production and analysis system and it would be premature to make implementation choices and finalise hardware architectures until this exercise is complete. A change control is available for both of these delays at x and y. 
Production Control and Monitoring

Gennady Kuznetsov has focussed on the development of the automatic data processing framework for the DIRAC production and analysis system. This is essential to complete the second phase of SC3 and to perform the DC06 data challenge later in the year.
The automated framework is currently under test and is based around a Processing Database, which stores information about transformation agents and the processing status of data files and replicas. Each job registers any output files in the database via an XML-RPC interface thus enabling the Transformation Agents to continuously check (via a demon) against a selection algorithm and launch the next step in the production workflow.  This provides the functionality to enable the full production chain to operate automatically without the need for a full-time production manager. Feedback has been received from the LHCb Production Manager and this has influenced the code. 
A DIRAC Review Workshop was held in Marseille on 12-13 December 2005, which Gennady attended and presented his work to an internal LHCb panel. A report for this review is awaited and it is intended to take account of any feedback in the completion of 3.3.11.1 and 3.3.11.2.  
An abstract for a paper describing this work has been accepted by CHEP06 for presentation in February.

In conclusion, deliverable 3.3.11 is well advanced and should be completed by the milestone date of 1 April 2006. 

Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1. Completed 05Q4. The AMGA bookkeeping implementation for SC3 can be found at

 http://lxarda01.cern.ch:8081/BkkWeb/Bkk/welcome.htm
3.3.2.2. Completed 05Q4. Performance figures now available at
http://hepwww.rl.ac.uk/lhcb/computing/EB/Dec2005/amgaops230905.xls 
3.3.2.3 Completed 05Q4.  LHCb users have been surveyed and a draft document is available at

http://hepwww.rl.ac.uk/lhcb/computing/EB/Dec2005/AMGA-bookkeeping.doc
Discussions on scalability have taken place with AMGA/LHCb developers summarised at 

http://hepwww.rl.ac.uk/lhcb/computing/EB/Dec2005/BKdiscussion061205.pdf
3.3.3 Level 1 Deliverable: DELAYED until 1 Oct 2006 (foreseen 1 January 2006).
3.3.4 Level 1 Deliverable: DELAYED until 1 Oct 2006 (foreseen 1 July 2006).  

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. Updated 05Q3 with DIRAC implementation.


3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: ONGOING (foreseen 1 April 2006). Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges.

3.3.11.1 Completed 05Q3. Tests completed. To be documented with 3.3.11.2 after DIRAC Review.
3.3.11.2 Not Complete. Awaiting feedback from DIRAC Review (foreseen 2005, end Q4).
3.3.11.3 Not Complete. Release 1 for 2006 Data Challenge (foreseen 2006, end Q1).

3.3.11.4 Not Complete. Provide documentation (foreseen 2006, end Q1). 
06Q1 Comments

During this quarter, LHCb has been preparing for DC06/SC4, which will use simulated data to test out automated reconstruction, stripping and analysis distributed over six external Tier 1 centres in preparation for real data in 2007. Later in 2006 this will result in a DST dataset of over 30TB at every centre, providing an ideal environment for physicists to start testing analysis jobs. The work of both Carmine Cioffi and Gennady Kuznetsov has been central to the development and preparations for DC06.
Data Management 

Carmine Cioffi has continued his work on implementing a new version of the LHCb bookkeeping system based on the AMGA metadata catalogue and interface developed by ARDA.  Following on from the prototype work reported last quarter, he set up a new system to study the scalability of this solution against the number of clients and the size of the database behind the bookkeeping service.  He has now produced a final version of his report summarising the performance tests and experiences of AMGA and comparing them with the standard LHCb bookkeeping system. This finalises deliverable 3.3.2.3 (already achieved by a draft document in the last quarter) and fulfils deliverable 3.3.3.1 and can be found at http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/AMGA-bookkeeping.doc
The module used by Ganga to access the LHCb bookkeeping information for end users was also updated to use the latest version of AMGA.

During DC06, both the traditional and AMGA versions of the bookkeeping systems will be run in parallel to test both systems in a large-scale production environment.  It is anticipated that by the end of the summer there will be enough information to make an informed choice about the final bookkeeping system.

Carmine is currently investigating other metadata interfaces such as the ATLAS Metadata Interface (AMI) to meet deliverable 3.3.3.2 by the deadline in October. Some development of the LHCb bookkeeping service has been brought forward including investigating a new algorithm to produce summary views of the database and porting between Windows and Linux.

Carmine participated in a LHC 3D Database Administrator workshop held at RAL in March which looked at the distributed deployment and readiness of production services in the Tier 0 and Tier 1 centres for the LHC experiments. This is a start to meeting deliverables 3.3.4.1 and 3.3.4.2. As a result of this workshop, Carmine will also help the CNAF Tier 1 centre test the stability and performance of the LHCb bookkeeping system.
Production Control and Monitoring

During this quarter, Gennady Kuznetsov continued to work on developing the automatic data processing service based around a Processing Database and Transformation Agent. This work will be vital in DC06 when raw simulated data will be streamed from CERN to the external Tier 1 centres for reconstruction and stripping.

 After an initial testing phase where the operability and scalability of the system was studied, adjustments were made to the architecture.  Originally, the system was designed to have multiple agents with each agent performing a single transformation, but this was changed so that one agent performs all transformations. This resulted in a number of changes to the Processing Database structure. The command line interface for the Processing Database was extended to provide more information about files, location of replicas and to activate/deactivate individual transformations. A job submission limit was added to the Repository Agent to stabilise the WMS performance when a very large number of jobs can appear in the Repository due to the unpredictable nature of the job matching algorithm. A more efficient Repository cleaning procedure and enforced job submission were also provided by Gennady.
A new release of DIRAC version v2r10 was made on 31 March 2006 containing new functionality which streamlined the management of both production and analysis jobs.  This completes the level-1 deliverable 3.3.11 and can be found at:
http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC/?cvsroot=dirac&only_with_tag=v2r10
The production and user systems have been switched to this new version and Ganga configured to use it.

During December and January, Gennady took part in a review of the DIRAC project. The final report was published on 16 March 2006 and this can be found at http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/diracreview2006.doc
This has a list of recommendations and outlines the future direction of the project.  

Gennady also delivered a presentation entitled DIRAC Production Manager Tools, to the CHEP06 conference in Mumbai on 13-17 February.
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: (changed to 1 October 2006 in 05/Q4). Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice. 

3.3.3.1 Completed 06Q1. Document available at: http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/AMGA-bookkeeping.doc
3.3.3.2 Ongoing. Study prototypes developed by other experiments.


3.3.3.3 Ongoing. Evaluate and compare possible solutions for LHCb.

3.3.4 Level 1 Deliverable: (changed to 1 October 2006 in 05/Q4).  Report on common hardware architectures for final catalogue.

3.3.4.1 Started. Evaluate common hardware solution in collaboration with other LHC experiments.

3.3.4.2 Started. Evaluate hardware solutions with CERN IT database group.

3.3.4.3 Make recommendation for LHCb solution.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE (foreseen 1 April 2006). Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. DIRAC v2r10 was released on 31 March 2006 with the capability for automated production. See

http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC/?cvsroot=dirac&only_with_tag=v2r10)

3.3.11.1 Completed 05Q3. Tests completed. Feedback/bug report now available at

http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/diracfeedbackApr06.doc
3.3.11.2 Completed 06Q1. Evaluation and feedback captured in DIRAC Review at
http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/diracreview2006.doc
3.3.11.3 Completed 06Q1. DIRAC v2r10 released on 31 March 2006 (see above).
3.3.11.4 Ongoing. Provide documentation (foreseen 2006, end Q1). This is in preparation.
3.3.12 Level 1 ONGOING (foreseen 1 Jan 2007). Release 2 of the Production Desktop with data management functions and to support processing of real data.

3.3.12.1 - Development of the use cases and architecture to implement data management functions based on LCG Grid services. 
3.3.12.2 Started – Development of the use cases and architecture to implement processing of real data. The architecture (particularly the Processing Database) developed in DIRAC v2r10 for DC06 will be essential for the processing of real data. 
3.3.12.3 - Release 2 with Manager interface to the Metadata Catalogue Service.

3.3.12.4 - Update documentation. 

06Q2 Comments

This quarter has been dominated by the production of simulated events for DC06. After a period of testing, production started in earnest at the start of May with 88 sites being used and an average of approximately 5,000 concurrent jobs.  The digit data have been accumulated at CERN for eventual distribution to the six Tier 1 centres in quasi-real time to emulate the real-life data acquisition. At the time of writing,  DC06 is about to commence with data transfers feeding the automatic reconstruction and stripping framework at the Tier 1 centres.
Data Management 
The GANGA module to access the LHCb bookkeeping system was updated so that it could be used by the second public release of Ganga (version 4.1).  As a final choice of bookkeeping system has not been made,  access to both the standard LHCb bookkeeping system and the AMGA version has been maintained. The code is available at
/afs/cern.ch/sw/ganga/external/LHCB_BKDB/1.0/slc3_gcc323/LHCB_BKD 

or http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/LHCB_BKDB/?cvsroot=lhcb
The multi-client connection testing of the AMGA implementation is complete. During these tests, it was observed that the memory usage on the AMGA server was very low, but the load could be very high. This high load is thought to explain why some operations, such as bulk read, are performant with few client connections, but saturate and do not scale as the number of clients increases beyond five. This information will need to be fed into the choice of hardware configuration (deliverable 3.3.4).  The detailed results are available at the following locations:
http://www.physics.ox.ac.uk/users/cioffi/UKmetadata/Oxford/  and http://indico.cern.ch/getFile.py/access?contribId=7&amp;sessionId=1&amp;resId=0&amp;materialId=slides&amp;confId=3261
Carmine is responsible for the bookkeeping service for the DC06 data challenge, which has been moved from a Windows to Linux to provide a more stable system and be homogeneous with the DIRAC infrastructure. For this challenge, the LFNs of files will be accessed from the book-keeping database, but the LFC will be interrogated for information on PFNs.  

The analysis of AMI (ATLAS) is proceeding as a background task and an evaluation of the Metadata Catalog used by Alice and CMS is also underway. Together with the latest experience from DC06, it is hoped that this will enable 3.3.3 and 3.3.4 to be completed on schedule (1 October 2006).
Carmine gave a talk at the LHCb software week in June and was one of the main organisers of the UK Metadata Workshop at Oxford held on 4-7 July 2006 (also contributing two talks).

Production Control and Monitoring

Gennady Kuznetsov has continued to work on expanding the automatic data processing service. He improved the Transformation Agent code throughout the quarter and is currently expanding the transformation rules to cover more complex data processing scenarios. 

The performance of the Production Repository also received attention. Recent heavy usage prompted a revision of the algorithm and changes were made to the “repository_agent” and to the “repository_clean”. New code was published in DIRAC v2r11p2. The request of the Production Manager to abandon the updating of the job status in the repository was implemented in the new “repository_agent_prod”. This considerably increased the speed of the submission process and the robustness of the repository. The new utility will be available with the v2r11p2 and v2r12 releases of DIRAC.

Development has started on the integration of the repository functionality with the Workload Management System (WMS). The storage of Production requests, that is currently implemented in the Production Repository, will be moved to the MySQL database and will be available as a XML-RPC service. The jobs will not be kept in any persistent storage after submission. Security is implemented via the standard GRID certificate proxy exchange. This technology will be a considerable step towards the complete automation of job submission and scheduling without the need for a dedicated production team. 

Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: (changed to 1 October 2006 in 05/Q4). Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice. 

3.3.3.1 Completed 06Q1. Document available at: http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2006/AMGA-bookkeeping.doc
3.3.3.2 Ongoing. Study prototypes developed by other experiments.


3.3.3.3 Ongoing. Evaluate and compare possible solutions for LHCb.

3.3.4 Level 1 Deliverable: (changed to 1 October 2006 in 05/Q4).  Report on common hardware architectures for final catalogue.

3.3.4.1 Started. Evaluate common hardware solution in collaboration with other LHC experiments.

3.3.4.2 Started. Evaluate hardware solutions with CERN IT database group.

3.3.4.3 Awaited. Make recommendation for LHCb solution. 
Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 
3.3.11.4 Ongoing. Provide documentation (foreseen 2006, end Q1). This is still in preparation.

3.3.12 Level 1 ONGOING (foreseen 1 Jan 2007). Release 2 of the Production Desktop with data management functions and to support processing of real data.

3.3.12.1 Started. Development of the use cases and architecture to implement data management functions based on LCG Grid services. Data replication agents are being developed using the technology derived from the transformation agents and the existing Processing Database. 
3.3.12.2 Started – Development of the use cases and architecture to implement processing of real data. The architecture (particularly the Processing Database) developed for DC06 will be essential for the processing of real data. Feedback from DC06 in the second half of 2006 will be used to further test and understand the use cases. 
3.3.12.3 - Release 2 with Manager interface to the Metadata Catalogue Service.

3.3.12.4 - Update documentation. 

3.3.13 Level 1 NOT STARTED (foreseen 31 August 2007). Final release based on production experience of real collisions (if available). Real collisions now scheduled for November 2007.
3.3.13.1 (foreseen 2007 end Q2). Testing using real data environment (if available).

3.3.13.2 (foreseen 31 August 2007). Fully functional release.

3.3.13.3 (foreseen 31 August 2007). Update documentation. 
06Q3 Comments

The main focus in LHCb during the last quarter has been the DC06 data challenge. DC06 has two aims: (a) to make a realistic test of the computing model to mimic what will be done with the real data, and (b) to produce simulated data for “physics quality” analysis. In both cases, there are four steps:

1. Simulation at all sites (Tier 2 and Tier 1) with the digitised output (DIGI) written to the CERN Tier 0 centre.

2. Reconstruction at the six external Tier 1 centres (plus CERN) using DIGI data streamed from the CERN Tier 0.

3. Stripping of events to produce final DSTs (essentially a pre-selection analysis step). 
4. Replication of DSTs to all Tier 1 centres.

Although not formally part of the data challenge, these steps are followed by user analysis using Ganga and the DIRAC WMS utilising contributions developed as part of the GridPP programme.
As of mid-September, the UK had played a prominent role in the production of simulated events with 29% of the 144M events processed since May (Switzerland was in second place at 20%). The RAL Tier 1 alone produced 10% of the events along with Manchester(4.8%), QMUL(4.7%) and Liverpool(2.3%). RAL had also reconstructed 24% of 24M events along with CERN(25%), PIC(19%) and IN2P3(30%). Stripping had yet to commence due to final technical developments. User analysis(via Ganga) was continuing using data mainly from previous data challenges until DSTs from DC06 become available. 
Data Management 
During the last three months, Carmine Cioffi has concentrated entirely on the LHCb bookkeeping system because of the demands of DC06. In mid July, the Windows machine that was hosting the bookkeeping services crashed, and Carmine had to install, run and monitor the bookkeeping services on a new Linux machine as a matter of urgency to avoid delays to the data challenge.

A new temporary script, genCatalog (/afs/cern.ch/lhcb/scripts/genCatalog), also had to be provided to allow users to translate the Logical File Name to the Physical File Name. Without this, it was impossible to run any jobs on a local batch system. This script is also used inside the DIRAC framework. Subsequently, a more permanent solution was found by modifying the bookkeeping web pages so that they provided PFNs as well as LFNs. The prototype can be seen at http://lhcbbk.cern.ch/devBkkWeb/Bkk/welcome.htm.

Carmine attended the UK Metadata workshop at Oxford in July. He made two presentations to the metadata group and discussed with other experiments their prototype work (deliverable 3.3.2). Progress reports have been made at the regular weekly computing meetings held by LHCb and a provisional recommendation has been made to use the AMGA interface for LHCb. See:
http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/ifacelhcbbookkeeping.pdf
Carmine is making a presentation at the upcoming LHCb software week in October on “Bookkeeping Database – AMGA” where there will be discussions on the final decision. This means that deliverable 3.3.3 is anticipated to be completed by the end of October – a delay of only 1 month on the current schedule and hence a change request has not been submitted this quarter. 
Moving the bookkeeping services to Linux has allowed the collection of more information on resource consumption, which together with the information collected in the AMGA testing has provided enough information to prepare a first draft about the hardware requirement for the LHCb Metadata Management System , which is part of deliverable 3.3.4. See:

(http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/hwreqlhcbbookkeeping.doc)
Carmine is also attending an ORACLE certified professional training course in Geneva in November and this will enable him to further understand the performance aspects of using Oracle as a potential backend for AMGA. However, given the delays in DC06  (which provides the best test-bed for understanding hardware performance/requirements) it has been decided to file a change request for 3.3.4 to be formally completed by 31 December 2006 instead of 1 October 2006.
Production Control and Monitoring

Gennady Kuznetsov has continued to work on the integration of the Production Repository with the Workload Management System (WMS). The goal is to integrate the functionality of the repository into the WMS and to port at least the job generation functions implemented in the Production Console into the WMS. As the DIRAC WMS is written in Python and the Production Console is written in C++, it is necessary to rewrite all classes  implementing the DIRAC workflow functionality. This includes the implementation of the Module, Step, Workflow, Production and Production Request classes and this work is currently in progress. In order to satisfy the current demands of DC06, the release of this work has to be carefully scheduled and this will be discussed in the LHCb Software Week in October.  Based on the experiences of DC06, work is therefore advancing on the next release of software (milestone 3.3.12), but the final requirements are still evolving. At the moment, a release date of January 2007 still looks realistic.  
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable (changed to 1 October 2006 in 05/Q4): IMMINENT (due by end October 2006). Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice. 

3.3.3.1 Completed 06Q1. 
3.3.3.2 Completed 06Q3. Study prototypes developed by other experiments. This has largely taken

place within the three metadata workshops that have taken place. See:

http://www.gridpp.ac.uk/datamanagement/metadata/
3.3.3.3 Imminent. Provisional recommendation made and final decision anticipated within next

 month. See: 
http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/hwreqlhcbbookkeeping.doc
http://indico.cern.ch/conferenceDisplay.py?confId=398 (when available)
3.3.4 Level 1 Deliverable: (changed to 1 October 2006 in 05/Q4).  Report on common hardware architectures for final catalogue. Change request to delay till 31 December 2006 after more experience of DC06 data challenge.
3.3.4.1 Continuing. Evaluate common hardware solution in collaboration with other LHC experiments.

3.3.4.2 Continuing. Evaluate hardware solutions with CERN IT database group. 
3.3.4.3 Provisionally completed. Make recommendation for LHCb solution. Recommendation made
at http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/hwreqlhcbbookkeeping.doc
Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 

3.3.11.4 Competed. Provide documentation (foreseen 2006, end Q1). Apparently completed, but document not yet circulated.
3.3.12 Level 1 ONGOING (foreseen 1 Jan 2007). Release 2 of the Production Desktop with data management functions and to support processing of real data.

3.3.12.1 Ongoing. Development of the use cases and architecture to implement data management functions based on LCG Grid services. Data replication agents are being developed using the technology derived from the transformation agents and the existing Processing Database. 
3.3.12.2 Ongoing – Development of the use cases and architecture to implement processing of real data. The architecture (particularly the Processing Database) developed for DC06 will be essential for the processing of real data. Feedback from DC06 in the second half of 2006 will be used to further test and understand the use cases. 
3.3.12.3 - Release 2 with Manager interface to the Metadata Catalogue Service.

3.3.12.4 - Update documentation. 

06Q4 Comments

LHCb is now in the phase of testing the full computing model across the Grid and also starting to ramp-up the commissioning of the software systems and infrastructure for data at the end of 2007.  The experiment is still in the midst of the DC06 data challenge and it is anticipated that the final DST data will provide another boost in user analysis.   

Data Management 
Carmine Cioffi’s work over this quarter resulted in a complete stand alone system of the AMGA-Bookkeeping becoming available. The same functionality is provided as in the previous system used in the LHCb production system. It communicates with the DIRAC infrastructure to get information about the jobs it generates and updates the view tables used by the servlet service and the Ganga application. The maintenance of both the old system and the AMGA system (including updating both with new requirements) has been Carmine’s responsibility. However, a data check between the databases of the two systems is underway and, when finished, the old version of the Bookkeeping will be retired.

The File Catalog service has been removed completely from the Bookkeeping and now the replica information (the PFNs) are taken directly from the LFC provided by the Grid (LCG LFC). A new web page has been added to the Bookkeeping web browser that provides a summary of the database contents. This has proven very useful to both individual users and production managers. Users can obtain in a trivial way a summary of what has been produced in the pass productions and this helps them to make a more clear selection of the parameters needed for their "Dataset Search". The production manager can also check the successful registrations of the file-metadata in the bookkeeping.

Carmine also gave talks at the last LHCb Software Week and the last LHCb Collaboration week.
Production Control and Monitoring

During this quarter, Gennady Kuznetsov has continued to work on the reimplementation of fundamental classes of the Production Console from C++ to Python and on the integration of the Repository with the WMS. He also extended the Production Console, Repository and ProcessingDB functionality in the light of feedback from the Production Manager during DC06. The extension of the Production Console included:

a) An extended view of the modified parameters of the Production Request (where all sub-sequential changes after publication of the Production are noted and marked for clear visibility).

b) The ability to add new parameters to the Production Request.

c) The ability to remove a Production Request parameter recursively down the chain of the encapsulated objects. 

The experience gathered by the DIRAC development group during DC06 led to the decision that in order to process efficiently data from real collisions, the DIRAC architecture needed to be revised.  As a result, the DIRAC2 system is being re-analysed and the code base re-implemented in the form of a DIRAC3 framework. The developer discussion started at the end of the quarter and Gennady participated in the preparation of the first DIRAC3 workshop (19-22 December). In view of this development, the decision was taken to make a final release of the DIRAC2 v2r12p4 (11 December) and to maintain this version by providing bug fixes only.

Future Effort
After the recent decisions of the Particle Physics Grants Committee (PPGP), it is not obvious where UK effort will be found to support the Data Management project after August 2007 when GridPP2 ends. This is particularly unfortunate because the UK had been assumed responsible by the experiment for the metadata and bookkeeping systems as a direct result of GridPP support.
Effort should still be available to support the Production Control and Monitoring project, but this will have to compete with the requirements to support the UK Tier 1 and Tier 2 exploitation (due to the cut of the UK T1 and T2 co-ordination eScience post after April 2008). The future situation for the work covered by both GridPP and eScience posts is far from clear at the time of writing.
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: COMPLETE.  Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice (foreseen end October 2006). 

3.3.3.1 Completed 06Q1. 
3.3.3.2 Completed 06Q3. 
3.3.3.3 Completed. Evaluate and compare possible solutions for LHCb. After provisional recommendation made last quarter (see links in 06Q3 report), continuing DC06 experience and scalability tests, the AMGA interface was put forward as the implementation choice. All that remains is for the old JDBC LHCb bookkeeping to be formally retired.
3.3.4 Level 1 Deliverable: ONGOING.  Report on common hardware architectures for final catalogue (foreseen 31 December 2006, previously 1 October 2006 and 1 July 2006). 
3.3.4.1 Ongoing. Evaluate common hardware solution in collaboration with other LHC experiments.

3.3.4.2 Ongoing. Evaluate hardware solutions with CERN IT database group. 
3.3.4.3 Completed. Make recommendation for LHCb solution. Recommendation made 
at http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/hwreqlhcbbookkeeping.doc
Deliverable 3.3.4 is delayed until 31 March 2007. A change control is submitted.

3.3.5 Level 1 Deliverable. COMPLETE. Release prototype of catalogue, Grid enabled through an ARDA &/or EGEE approved interface (foreseen 1 January 2007).
3.3.5.1 Completed. Functionality to Grid-enable via ARDA &/or EGEE approved interface. ARDA interface adopted by LHCb and prototype released for DC06.
3.3.5.2 Completed. First prototype of catalogue. File Catalog has been removed from the bookkeeping system and replica information taken directly from the LFC.
3.3.5.3 Ongoing. Provide documentation. To be completed.
3.3.5.4 Completed. Test on data from 2006 Data Challenge. Bugs have been fixed progressively.
Prototype web interface to bookkeeping:  http://lbnts2.cern.ch/devARDABkkWeb/Bkk/welcome.htm
CVS code for ARDA bookkeeping: http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsrot=lhcb
3.3.6 Level 1 Deliverable. ONGOING.  Prototype of general suite of tools to ensure a production quality service. These tools will monitor performance, availability and integrity of the catalogue. Identify solution for private metadata (foreseen 1 July 2007). Pieces of code have been written to check the integrity of the data and the availability of the bookkeeping services. These tools have yet to be grouped into a coherent set of tools.
3.3.6.1 Ongoing. Capture requirements of metadata community, in UK and beyond, for general set of tools.
3.3.6.2 Ongoing. Prototype of general suite of tools for production quality service.

3.3.6.3 Ongoing. Release prototype suite of tools for production quality service.

3.3.6.4 Not Started. Identify solutions to HEPCAL II requirement that catalogue should allow for private metadata.
3.3.7 Level 1 Deliverable (31/Aug/07). ONGOING, BUT UNATTAINABLE IN GRIDPP2. Production release of catalogue and tool suite to support processing of real data. ). Given the slip in the LHC schedule, first data from LHCb won’t be available until late in 2007.  This means that a production release which has been tested on real data will not be available on this timescale.
3.3.7.1 Ongoing. Production version of catalogue and suite of tools.

3.3.7.2 Not Started. Update documentation.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 

3.3.11.4 Competed. Provide documentation (foreseen 2006, end Q1). Apparently completed, but document not yet circulated.
3.3.12 Level 1 Deliverable. ONGOING. Release 2 of the Production Desktop with data management functions and to support processing of real data (foreseen 1 Jan 2007). Since this milestone was defined, the data management requirements have changed in the light of DC06 experience. Due to the high volume of data the Production Manager can no longer control the processing of thousands of files interactively via the Production Desktop. Instead, a ProcessingDB service has been developed which automates the handling of the requests submitted through the Production Desktop. 
3.3.12.1 Ongoing. Development of the use cases and architecture to implement data management functions based on LCG Grid services. This work has been replaced by the design phase and preparations for the development of the DIRAC3 architecture.  
3.3.12.2 Ongoing – Development of the use cases and architecture to implement processing of real data. This work has been replaced by the design phase and preparations for the development of the DIRAC3 architecture.  
3.3.12.3 Complete.  Release 2 with Manager interface to the Metadata Catalogue Service. This was implemented in the Processing DB.
3.3.12.4 Not Started. Update documentation. 

Deliverable 3.3.12 is delayed until 1 May 2007 pending the re-engineering of code in the new DIRAC3 framework. A change control is submitted.
3.3.13 Level 1 Deliverable. Not started, but unattainable in GridPP2.  Final release based on production experience of real collisions - if available. (foreseen 31 August 2007). Given the slip in the LHC schedule, first data from LHCb won’t be available until late in 2007.
3.3.13.1 Not Started. Testing using real data environment - if available (foreseen 2007 end Q2). Given the slip in the LHC schedule, first data from LHCb won’t be available until late in 2007.
3.3.13.2 Not Started. Fully functional release (foreseen 31 August 2007). 
3.3.13.3 Not Started. Update documentation (foreseen 31 August 2007).  
07Q1 Comments

LHCb is now entering a critical period of commissioning and testing of software, computing systems and Grid infrastructure in readiness for data taking at the end of 2007. DIRAC is now firmly established as the production and analysis system for the experiment with Ganga as the user front-end. Work has been ongoing through this quarter on the new DIRAC3 framework which will be used for real collisions. Details of DIRAC3 development can be found at: http://lhcb-comp.web.cern.ch/lhcb-comp/DIRAC/default.htm
LHCb is still progressing though the DC06 Data Challenge with data stripping now scheduled for June. Two alignment challenges are planned between end of April(tracking detectors) and September (all sub-detectors). Full chain DAQ-Tier 0-Tier 1 tests are planned in the summer to prepare for real data. 

Data Management 
During this quarter, Carmine Cioffi has overseen the final transition of the LHCb production system to use the AMGA bookkeeping. The old system is now retired and is no longer run in parallel. The AMGA documentation has also now been completed (which formally closes 3.3.5.3) and can be found at:

http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2007/AMGA-bookkeeping_v2.doc
A switched performance monitor has also been written which enables the execution time of each operation to be entered into a log file and allows performance metrics to be measured over short and long periods of time. In addition, a monitoring  application has been implemented to check the availability of the bookkeeping services. When one of the services is down, an email is sent to the BK manager alerting him of the problem. Where possible the monitoring application is then used to try and solve the problem. The code is in a CVS repository and can be browsed from:

http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsroot=lhcb.
A new production machine (volhcb01)  has been deployed at CERN to run the LHCb bookkeeping services.   Carmine has also completed his survey of hardware architectures for metadata catalogues, which can be found at: http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2007/commonmetahardware.doc. This completes the delayed milestone 3.3.4.

In the light of the PPRGP outcome and Carmine being unavailable for future development after summer 2007, LHCb has started a new thread of discussions on the future evolution of the bookkeeping. A working group (BKWG) has been established to discuss new metadata requirements related to real data and this is highly relevant to milestone 3.3.7. Further details of the BKWG can be found at https://twiki.cern.ch/twiki/bin/view/LHCb/BKWG. Carmine has already given a talk to this group and is participating as a technical consultant. 
Production Control and Monitoring
During this quarter, Gennady has continued to work on the new DIRAC3 code.  The execution of the LHCb jobs and their environment is controlled by the DIRAC Workflow objects. The Workflow itself is a complex composite 3-tier structure. Each tier encapsulates objects of the lower tier and hides its own complexity behind the object interface. Based on feedback from DC06, the functionality of the DIRAC3 Workflow was expanded and a new architecture has been defined. The implementation of this architecture is currently underway. The architecture of the Workflow Library (storage facilities for the Workflow objects) is still undecided and requires additional discussions within the group.
The porting of the Production Console (Workflow Editors) from C++ and Qt to PyQT was successfully tested and the reimplementation is planned for 07Q2 since its code is dependent on the Workflow Library. Some components of the new integrated version of the processing DB have been written, but the full implementation is continuing.
Gennady attended the DIRAC3 workshop in Barcelona in February and gave a presentation on his plans for workflow and the production repository.
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables:

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: COMPLETE.  Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice (foreseen end October 2006). 

3.3.3.1 Completed 06Q1. 
3.3.3.2 Completed 06Q3. 
3.3.3.3 Completed 06Q4. 
3.3.4 Level 1 Deliverable: COMPLETE.  Report on common hardware architectures for final catalogue (foreseen 31 December 2006, previously 1 October 2006, 1 July 2006 and 31 March 2007). 

3.3.4.1 Completed 07Q1. Evaluate common hardware solution in collaboration with other LHC experiments. A survey has been completed at: http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2007/commonmetahardware.doc
3.3.4.2 Complete 07Q1. Evaluate hardware solutions with CERN IT database group.  
3.3.4.3 Completed 06Q3. Make recommendation for LHCb solution. Recommendation made 

at http://hepwww.rl.ac.uk/lhcb/computing/EB/Sept2006/hwreqlhcbbookkeeping.doc
3.3.5 Level 1 Deliverable. COMPLETE. Release prototype of catalogue, Grid enabled through an ARDA &/or EGEE approved interface (foreseen 1 January 2007).
3.3.5.1 Completed 0604. Functionality to Grid-enable via ARDA &/or EGEE approved interface. ARDA interface adopted by LHCb and prototype released for DC06.
3.3.5.2 Completed 0604. First prototype of catalogue. File Catalog has been removed from the bookkeeping system and replica information taken directly from the LFC.
3.3.5.3 Completed 07Q1. Provide documentation. Now formally completed (draft existed before).

http://hepwww.rl.ac.uk/lhcb/computing/EB/Mar2007/AMGA-bookkeeping_v2.doc
3.3.5.4 Completed 0604. Test on data from 2006 Data Challenge. Bugs have been fixed progressively.

Web interface to AMGA bookkeeping (now default): http://lhcbbk.cern.ch/BkkWeb/Bkk/welcome.htm
CVS code for ARDA bookkeeping: http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsrot=lhcb
3.3.6 Level 1 Deliverable. ONGOING.  Prototype of general suite of tools to ensure a production quality service. These tools will monitor performance, availability and integrity of the catalogue. Identify solution for private metadata (foreseen 1 July 2007). Pieces of code have been written to check the integrity of the data and the availability of the bookkeeping services. These tools have yet to be grouped into a coherent set of tools.
3.3.6.1 Ongoing. Capture requirements of metadata community, in UK and beyond, for general set of tools.
3.3.6.2 Ongoing. Prototype of general suite of tools for production quality service.

3.3.6.3 Ongoing. Release prototype suite of tools for production quality service.

3.3.6.4 Not Started. Identify solutions to HEPCAL II requirement that catalogue should allow for private metadata.

3.3.7 Level 1 Deliverable (31/Aug/07). ONGOING (but unattainable in GridPP2). Production release of catalogue and tool suite to support processing of real data. ). Given the slip in the LHC schedule, first data from LHCb won’t be available until late in 2007.  This means that a production release which has been tested on real data will not be available on this timescale.
3.3.7.1 Ongoing. Production version of catalogue and suite of tools. Planning for provenance and metadata for real data can be found at https://twiki.cern.ch/twiki/bin/view/LHCb/BKWG
3.3.7.2 Not Started. Update documentation.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 

3.3.11.4 Competed. Provide documentation (foreseen 2006, end Q1). Full documentation in the Production Management User’s Guide at:  http://lhcbprod.home.cern.ch/lhcbprod/production-manager-DC06.pdf
3.3.12 Level 1 Deliverable. ONGOING. Release 2 of the Production Desktop with data management functions and to support processing of real data (foreseen 1 Jan 2007, delayed 1 May 2007). This deliverable was delayed pending the re-engineering of code for the new DIRAC3 framework. A change control was submitted last quarter (see 2006/Q4).

3.3.12.1 Ongoing. Development of the use cases and architecture to implement data management functions based on LCG Grid services. This work has been replaced by the design phase and preparations for the development of the DIRAC3 architecture.  
3.3.12.2 Ongoing – Development of the use cases and architecture to implement processing of real data. This work has been replaced by the design phase and preparations for the development of the DIRAC3 architecture.  
3.3.12.3 Complete.  Release 2 with Manager interface to the Metadata Catalogue Service. This was implemented in the Processing DB.
3.3.12.4 Not Started. Update documentation. 

3.3.13 Level 1 Deliverable. STARTED (but unattainable in GridPP2).  Final release based on production experience of real collisions - if available. (foreseen 31 August 2007). Given the LHC schedule, first data from LHCb won’t be available until late in 2007, but it is anticipated that a “data-ready” version of DIRAC3 will be available on this timescale. In this spirit, this deliverable therefore started with the work on DIRAC3.
3.3.13.1 Not Started. Testing using real data environment - if available (foreseen 2007 end Q2). Given the LHC schedule, first data from LHCb won’t be available until late in 2007.
3.3.13.2 Not Started. Fully functional release (foreseen 31 August 2007). Dependent on 3.3.12
3.3.13.3 Not Started. Update documentation (foreseen 31 August 2007). Dependent on 3.3.12 
07Q2 Comments

The DC06 data challenge of LHCb is still progressing towards the production of final stripped event samples and Tier 0 – Tier 1 data transfer tests are foreseen for July and September.  The DIRAC system has established itself as the standard system for both production and analysis (interfaced by the Ganga front-end).
Data Management 
Carmine Cioffi has worked mainly towards completing milestone 3.3.6, maintaining the bookkeeping system during DC06 and participating in the LHCb working group on the future bookkeeping system (which is working towards milestone 3.3.7). At the time of writing, it is anticipated that Carmine will take up a new position at the end of July. LHCb has yet to identify someone to take on his responsibility for the bookkeeping system, although some short-term arrangements are in place for maintenance, etc. 
A summary of his work over the last quarter is given below: 

1. Deliverable 3.3.6.2 and 3.3.6.3. Three modules have been put in place to check and monitor the bookkeeping system. A PL/SQL module (validateAMAGAbk.sql) is used to check the data quality and consistency inside the Oracle database. A Python monitoring service (BkkMonitord) is used to monitor the availability of the bookkeeping services and to report in case of problems. The bookkeeping code has been modified to register the performance of each single operation or task it executes. The code is downloadable from the CVS repository http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsroot=lhcb
2. Carmine has been participating in the LHCb Bookkeeping Working Group, which is studying the metadata requirements for real data files. In the Work Group, the current bookkeeping system is also being analysed to identify which parts of it can be reused for the final system.

3. He has also continued to maintain the current system adding new functionality and fixing bugs. Moving to the production database that is officially maintained by CERN has revealed some incompatibilities with the AMGA server. The AMGA developer is working closely with Carmine to solve these problems.  

The completion of milestone 3.3.7 (production release to support real data) now clearly depends on LHCb finding a developer to work on the bookkeeping project up until LHC start-up in May 2008 and beyond.   

Production Control and Monitoring
During this quarter, Gennady Kuznetsov, has focused almost completely on the development of the re-engineered version of DIRAC, called DIRAC3, which will be optimised for real data taking at the LHC. The majority of his time has therefore been spent on the final milestone 3.3.13 and finishing 3.3.12.
He attended two DIRAC3 developer’s workshops (14-18 May and 25-29 June) dedicated to the development of the DIRAC3 architecture and DIRAC3 core classes (see http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC3/DIRAC/Core/?cvsroot=dirac). The core classes are the foundation of all the other services and agents comprising the DIRAC3 infrastructure.

The DISET framework (DISET provides a secure server infrastructure to handle all the connections, clients and requests) was successfully tested and the serializing algorithm was corrected and optimised. It still requires further testing under heavy usage with many simultaneous concurrent requests. 

The communication of all services with the databases is handled by the Basic MySQL class, which provides access to the basic MySQL methods in a multithread-safe mode, keeping used connections in a queue for further use. This class also can be a foundation for the future DIRAC database independent framework. The functionality of the MySQL.py was successfully tested by several services including the Production Repository Service.

The DIRAC3 development group made an effort to unify clients for all services under single web based portal. The python based framework called Pylons http://pylonshq.com/ was demonstrated as integration tools, and attempt has been made to integrate it with the AJAX GUI (http://pyjamas.pyworks.org/overview) to handle complex user requests. The Pylons framework was integrated with the DIRAC3 Configuration Service to handle group and user permissions to limit assess to the sensitive operations. The integration with the browsers to accept GRID certificates is planned.

The Production Repository Service which is part of the DIRAC3 Production Management System

(http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC3/DIRAC/ProductionManagementSystem/?cvsroot=dirac) has now taken shape and performs simple operations requested by the remote client (dirac-production-repository-cli.py).

The Workflow API to create and edit workflow objects was finalised, implemented, tested and handled to Stuart Patterson at CERN who is creating more general DIRAC API. The Workflow Execution module was tested and perfected. The original DOM XML framework used to store Workflow objects was replaced with the lighter event based SAX framework. The integrity of the Workflow library has been tested by successfully creating, submitting and executing a Gaudi Application.

Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables: 

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: COMPLETE.  Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice (foreseen end October 2006). 

3.3.3.1 Completed 06Q1. 
3.3.3.2 Completed 06Q3. 
3.3.3.3 Completed 06Q4. 
3.3.4 Level 1 Deliverable: COMPLETE.  Report on common hardware architectures for final catalogue (foreseen 31 December 2006, previously 1 October 2006, 1 July 2006 and 31 March 2007). 

3.3.4.1 Completed 07Q1 

3.3.4.2 Complete 07Q1. 

3.3.4.3 Completed 06Q3. 
3.3.5 Level 1 Deliverable. COMPLETE. Release prototype of catalogue, Grid enabled through an ARDA &/or EGEE approved interface (foreseen 1 January 2007).
3.3.5.1 Completed 0604

3.3.5.2 Completed 0604
3.3.5.3 Completed 07Q1. 
3.3.5.4 Completed 0604. 
3.3.6 Level 1 Deliverable. ONGOING.  Prototype of general suite of tools to ensure a production quality service. These tools will monitor performance, availability and integrity of the catalogue. Identify solution for private metadata (foreseen 1 July 2007). This is essentially complete except for 3.3.6.4 secondary milestone concerning private metadata.
3.3.6.1 Complete. Capture requirements of metadata community, in UK and beyond, for general set of tools. It was concluded from the previous studies on the hardware requirements and metadata catalogue applications used by other experiments that the development of a common set of tools to test the performance, the service quality and data quality is practically impossible due to the huge differences in the systems used. 
3.3.6.2 Complete. Prototype of general suite of tools for production quality service.

3.3.6.3 Complete. Release prototype suite of tools for production quality service.
For 3.3.6.2 and 3.3.6.3, three modules have been put in place to check and monitor the bookkeeping system. A PL/SQL module (validateAMAGAbk.sql) is used to check the data quality and consistency inside the Oracle database. A Python monitoring service (BkkMonitord) is used to monitor the availability of the bookkeeping services and to report in case of problems. The bookkeeping code has been modified to register the performance of each single operation or task it executes. The code is downloadable from the CVS repository http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/DataMgmt/ARDAbookkeeping/?cvsroot=lhcb
3.3.6.4 Not Started. Identify solutions to HEPCAL II requirement that catalogue should allow for private metadata. Not currently a priority given other issues.
3.3.7 Level 1 Deliverable (31/Aug/07). ONGOING (but unattainable in GridPP2). Production release of catalogue and tool suite to support processing of real data. ). First data from LHCb won’t now be available until after May 2008. This means that a production release which has been tested on real data will not be available on this timescale. The Bookkeeping Working Group is studying the metadata and provenance requirements for real data.
3.3.7.1 Ongoing. Production version of catalogue and suite of tools. Planning for provenance and metadata for real data can be found at https://twiki.cern.ch/twiki/bin/view/LHCb/BKWG
3.3.7.2 Not Started. Update documentation.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 

3.3.11.4 Competed. Provide documentation (foreseen 2006, end Q1). Full documentation in the Production Management User’s Guide at:  http://lhcbprod.home.cern.ch/lhcbprod/production-manager-DC06.pdf
3.3.12 Level 1 Deliverable. COMPLETE. Release 2 of the Production Desktop with data management functions and to support processing of real data (foreseen 1 Jan 2007, delayed 1 May 2007). This deliverable was delayed pending the re-engineering of code for the new DIRAC3 framework. A change control was submitted last quarter (see 2006/Q4).

3.3.12.1 Complete. Development of the use cases and architecture to implement data management functions based on LCG Grid services. This work has been replaced by the design phase and preparations for the development of DIRAC3. A significant amount of documentation on use cases and architecture now exists for DIRAC3 and this can be found at:
https://twiki.cern.ch/twiki/bin/view/LHCb/DIRAC3Discussion#
Specific work on data management aspects of DIRAC3 can be found at:

https://twiki.cern.ch/twiki/pub/LHCb/DIRAC3Discussion/DIRAC3-DataManagementProposal.doc
3.3.12.2 Complete – Development of the use cases and architecture to implement processing of real data. This work has been replaced by the design phase and preparations for the development of DIRAC3. The Production Management aspects (workflows and repository) in DIRAC3 are discussed in: http://indico.cern.ch/getFile.py/access?contribId=31&amp;sessionId=4&amp;resId=2&amp;materialId=slides&amp;confId=10728
3.3.12.3 Completed 07Q1. See last quarter. The relevant release was DIRAC 2, release 15.
 http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC/python/DIRAC/ProductionMgmt/ProcessingDB/?cvsroot=dirac&only_with_tag=v2r15p2
3.3.12.4 Completed. Update documentation. The full documentation for DIRAC can be found at http://atsareg.home.cern.ch/atsareg/DIRACdoc/. This includes documentation on the Production Management system.
3.3.13 Level 1 Deliverable. ONGOING (but unattainable in GridPP2).  Final release based on production experience of real collisions - if available. (foreseen 31 August 2007). Beam commissioning for the LHC now starts in May 2008, with first collisions at (s = 14 TeV anticipated for July 2008.  However, it is anticipated that a version of DIRAC3 will be available on the timescale of the dress rehearsal tests from September. In this spirit, this deliverable will now be based on a release of DIRAC3.
3.3.13.1 Not Possible. Testing using real data environment - if available (foreseen 2007 end Q2). Given the LHC schedule, first data from LHCb won’t be now available until 2008.
3.3.13.2 Ongoing. Fully functional release (foreseen 31 August 2007). The structure and responsibilities for DIRAC3 can be found at:

http://lhcb-comp.web.cern.ch/lhcb-comp/DIRAC/developers_page.htm. The first release is being developed under http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC3/?cvsroot=dirac. It is intended to release a beta version of DIRAC3 by the end of August. This will be used as the basis for dress rehearsal tests from September.
3.3.13.3 Ongoing. Update documentation (foreseen 31 August 2007).  
07Q3 Comments

In LHCb, the simulation of all ~360M events requested by the physics working groups as part of the DC06 data challenge has been completed.  The reconstruction of the bb-inclusive and bb biased events has also continued. The release of DIRAC3 is expected in time for the final reconstruction and stripping passes for DC06 towards the end of 2007 and the Common Computing Readiness Challenges (CCRC) alongside the other LHC experiments in 2008. 
Data Management 
With the end of his GridPP funding approaching, Carmine Cioffi left his post at Oxford on 3 August 2007 to take up employment elsewhere.
Most of July was therefore taken up with final bug fixing, training other people and other tasks to ensure that the bookkeeping system could be handed on. In addition, the AMGA server was updated to version 1.3, which required minor code adjustments to the bookkeeping application. Studies were also made on possible solutions to the delays in updating the views of the file metadata information, although it was not possible to arrive at a final solution.
LHCb has had to find effort outside of the UK to support both the maintenance of the current bookkeeping system and its future development. The bookkeeping database will be incorporated into the DIRAC3 framework where it will benefit from other developments as well as a uniform coding environment.
Production Control and Monitoring
During this quarter, Gennady Kuznetsov has continued work on the development of the LHCb production system (DIRAC). This has included the following:
1. The unavailability of replicated datasets taken from the Production Database was observed on occasion during DC06. In all of these cases, the system assumed that all registered replicas are available at the time of job submission, but many jobs were failing during the staging process in the Workload Management System.  The Production Database and Production Services were revised and new status was introduced into the code together with a new selection algorithm. A new agent that constantly checks the quality of replicas was also introduced into the framework.
2. A similar problem affected the user analysis system. A race condition was spotted between the data replication services and the bookkeeping system. Data replication requests were being published in the bookkeeping system before the process itself took place. As a result, the processing of XML requests by the bookkeeping service was revised with the Java servlet modified to ensure the correct publication of replicas and to delay transactions in case of unavailability. 

3. New functionalities were introduced into the Production Database concerning finalization of the Production. The new status of the Production and new method “Flush” were added into Production system. This command allows the Production Manager to finalize the production by ignoring limits for the number of files assigned to a single job. The algorithm to choose the computer centre for the processing was also adapted to provide maximum efficiency for the Production in the “Flush” condition.

The development of DIRAC3 is proceeding and it is planned to use this for a final reconstruction pass of DC06 data before the end of 2007.  In addition, DIRAC3 will be the production system for the Common Computing Readiness Challenges in February and May 2008 (CCRC08). The data simulated in the previous data challenge DC06 will be replicated many times to provide appropriate the volume and this will be fed into DIRAC3. 
Status of Deliverables
The snapshot below shows the current status of the LHCb deliverables: 

Data Management 

3.3.1 Level 1 Deliverable: COMPLETE. Implementation of the prototype ARDA interface based on the existing LHCb book-keeping database as a backend.

3.3.1.1 Completed 05Q2.

3.2.1.2 Completed 05Q1.
3.2.1.3 Completed 05Q1.
3.3.2 Level 1 Deliverable: COMPLETE. Tests and evaluation of prototype interface for 2005 Data Challenge (foreseen 1 July 2005, but changed in 05Q2 to 1 November 2005). 
3.3.2.1 Completed 05Q4. 
3.3.2.2 Completed 05Q4. 
3.3.2.3 Completed 05Q4. 
3.3.3 Level 1 Deliverable: COMPLETE.  Presentation of prototype interface to UK metadata community and other experiments, and evaluation of alternative implementations from these sources.   Implementation choice (foreseen end October 2006). 

3.3.3.1 Completed 06Q1. 
3.3.3.2 Completed 06Q3. 
3.3.3.3 Completed 06Q4. 
3.3.4 Level 1 Deliverable: COMPLETE.  Report on common hardware architectures for final catalogue (foreseen 31 December 2006, previously 1 October 2006, 1 July 2006 and 31 March 2007). 

3.3.4.1 Completed 07Q1 

3.3.4.2 Complete 07Q1. 

3.3.4.3 Completed 06Q3. 
3.3.5 Level 1 Deliverable. COMPLETE. Release prototype of catalogue, Grid enabled through an ARDA &/or EGEE approved interface (foreseen 1 January 2007).
3.3.5.1 Completed 0604

3.3.5.2 Completed 0604
3.3.5.3 Completed 07Q1. 
3.3.5.4 Completed 0604. 
3.3.6 Level 1 Deliverable. COMPLETE.  Prototype of general suite of tools to ensure a production quality service. These tools will monitor performance, availability and integrity of the catalogue. Identify solution for private metadata (foreseen 1 July 2007). Essentially complete except for 3.3.6.4 secondary milestone concerning private metadata.
3.3.6.1 Completed 07Q2. 
3.3.6.2 Completed 07Q2.
3.3.6.3 Completed 07Q2.
3.3.6.4 Deprecated. Identify solutions to HEPCAL II requirement that catalogue should allow for private metadata.  Not currently a priority considering other issues.
3.3.7 Level 1 Deliverable (31/Aug/07). ONGOING (but unattainable in GridPP2). Production release of catalogue and tool suite to support processing of real data. ). First data from LHCb won’t now be available until 2008. This means that a production release which has been tested on real data will not be available on this timescale. The Bookkeeping Working Group is studying the metadata and provenance requirements for real data.
3.3.7.1 Ongoing. Production version of catalogue and suite of tools. Planning for provenance and metadata for real data can be found at https://twiki.cern.ch/twiki/bin/view/LHCb/BKWG. The bookkeeping project will now be incorporated into the DIRAC3 framework.
3.3.7.2 Not Started. Update documentation.

Production Control and Monitoring

3.3.8 Level 1 Deliverable: COMPLETE. Integration of Production Desktop with DIRAC.

3.3.8.1 Completed 04Q3.

3.3.9 Level 1 Deliverable: COMPLETE. Requirements and Architecture of Production Console.

3.3.9.1 Completed 04Q4.
3.3.9.2 Completed 05Q2.
3.3.9.3 Completed 05Q2.

3.3.10 Level 1 Deliverable: COMPLETE. First prototype of the Production Console released this quarter.

3.3.10.1 Completed 05Q2. 

3.3.10.2 Completed 05Q2.
3.3.11 Level 1 Deliverable: COMPLETE. Release 1 for 2006 Data Challenge with capability for continuous production rather than periodic data challenges. 


3.3.11.1 Completed 05Q3. 
3.3.11.2 Completed 06Q1. 
3.3.11.3 Completed 06Q1. 

3.3.11.4 Competed 07Q2. 
3.3.12 Level 1 Deliverable. COMPLETE. Release 2 of the Production Desktop with data management functions and to support processing of real data (foreseen 1 Jan 2007, delayed 1 May 2007). 
3.3.12.1 Completed 07Q2. 
3.3.12.2 Completed 07Q2.

3.3.12.3 Completed 07Q1. 
3.3.12.4 Completed 07Q2.
3.3.13 Level 1 Deliverable. ONGOING (but unattainable in GridPP2).  Final release based on production experience of real collisions - if available. (foreseen 31 August 2007). Beam commissioning for the LHC now starts in May 2008, with first collisions later in 2008.  However, it is anticipated that a version of DIRAC3 will be available on the timescale of December 2007 in time for the dress rehearsal tests/CCRC in February 2008. In this spirit, this deliverable is now based on a release of DIRAC3.
3.3.13.1 Not Possible. Testing using real data environment - if available (foreseen 2007 end Q2). First data from LHCb won’t now be available until the 2008.
3.3.13.2 Ongoing. Fully functional release (foreseen 31 August 2007). The structure and responsibilities for DIRAC3 can be found at:

http://lhcb-comp.web.cern.ch/lhcb-comp/DIRAC/developers_page.htm. The first release is being developed under http://isscvs.cern.ch/cgi-bin/viewcvs-all.cgi/DIRAC3/?cvsroot=dirac. It is intended to release a version of DIRAC3 by the end of 2007.
3.3.13.3 Ongoing. Update documentation (foreseen 31 August 2007).  
Conclusion

All deliverables for the Production Control and Monitoring project have been essentially completed and the functionality foreseen in the GridPP2 project plan has been largely delivered. The final release based on experience of real collisions cannot be completed due to the delays of the LHC, but this has been replaced by the release of DIRAC3 in time for CCRC08. 

The bookkeeping project is also essentially complete from the GridPP perspective. The final system for real data will now be developed as part of the DIRAC3 framework. 
LHCb should like to take this opportunity to thank GridPP for supporting the experiment since 2002. We look forward to continuing this collaboration in GridPP3. 

5. Meetings & Papers
5.1 List of Conference Papers

C. Cioffi et al: File-Metadata Management System for the LHCb Experiment, Proceedings of Computing in High Energy and Nuclear Physics Conference, CHEP04, Interlaken, 27 September – 1 October 2004.

G. Kuznetsov in R. Bernet et al: DIRAC – The Distributed MC Production and Analysis for LHCb,  Proceedings of Computing in High Energy and Nuclear Physics Conference, CHEP04, Interlaken, 27 September – 1 October 2004.

G. Kuznetsov in R. Bernet et al: DIRAC – Results of the LHCb experiment Data Challenge 2004, Proceedings of Computing in High Energy and Nuclear Physics Conference, CHEP04, Interlaken, 27 September – 1 October 2004.

G. Kuznetsov in A. Tsaregorodtsev et al: DIRAC, the LHCb Data Production and Distributed Analysis System, paper submitted to International Conference on Computing in High Energy and Nuclear Physics, CHEP06, Mumbai, 13 -17 February 2006 

C. Cioffi and G. Kuznetsov in R. Nandakumar et al:  The LHCb Computing Data Challenge DC06, to be included in Proceedings of International Conference on Computing in High Energy and Nuclear Physics, CHEP07, Victoria, 2-9 September 2007.

C. Cioffi and G. Kuznetsov in A. Tsaregorodtsev et al:  DIRAC: A Community Grid Solution, to be included in Proceedings of International Conference on Computing in High Energy and Nuclear Physics , CHEP07, Victoria, 2-9 September 2007. 

5.2 List of Conference Talks

C. Cioffi: File-Metadata Management System for the LHCb Experiment, talk presented at the Computing in High Energy and Nuclear Physics Conference, CHEP04, Interlaken, 27 September – 1 October 2004.
G. Kuznetsov:  DIRAC Production Manager Tools, talk presented at International Conference on Computing in High Energy and Nuclear Physics, CHEP06, Mumbai, 13 -17 February 2006 
5.3 List of Publications

C. Cioffi and G. Kuznetsov in P.J.W. Faulkner et al: GridPP: development of the UK computing Grid for particle physics, J. Phys. G, 32(2006), N1-N20  
5.4 Dissemination Activities

C. Cioffi: Three presentations at 2nd UK Metadata Workshop, 25 April - 28 April 2005, Grenoble.
G. Kuznetsov: Two presentations at Joint Ganga-DIRAC Meeting, 8 June 2005, CERN. 

G. Kuznetsov & A. Tsaregorodtsev: Production Manager Tools, LHCb Software Week, CERN, 30 September 2005.
G. Kuznetsov: Production Manager Tools, DIRAC Review Workshop, Marseille, 12-13 December 2005. 
G. Kuznetsov & J. Closier: Production Management for DC06, LHCb Software Week, CERN, 2 February 2006.

C. Cioffi: Bookkeeping for DC06, LHCb Software Week, CERN, 2 February 2006.
G. Kuznetsov: Production Manager Tools, 26th LHCb Software Week, CERN, 28 April 2006. 
C. Cioffi: Bookkeeping Status, 27th LHCb Software Week, CERN, 23 June 2006.
C. Cioffi: File Metadata in LHCb, UK Metadata Workshop, Oxford, 4 July 2006.

C. Cioffi: LHCb AMGA-Bookkeeping, UK Metadata Workshop, Oxford, 5 July 2006.
C. Cioffi: LHCb Metadata and Bookkeeping, LHCb(UK) Annual Meeting, Liverpool, 29-30 August 2006.
C. Cioffi: Bookkeeping DB – AMGA, LHCb Software Week, CERN, 4 October 2006.

C. Cioffi: Bookkeeping and genCatalog, LHCb Collaboration Week, CERN, 30 November 2006.

G. Kuznetsov: Production Repository Service, DIRAC3 Workshop, Barcelona, 31 Jan – 1 Feb 2007. 

C. Cioffi: Description of the Current System, LHCb Bookkeeping Working Group, CERN, 23 March 2007.

G. Kuznetsov: Production Management, LHCb Software Week, CERN, 10 May 2007.

6. Effort Delivered
There should be one table for each funded post and a table that summarizes additional “unfunded” effort.

The LHCb spreadsheets are now maintained in a separate file (GNP, 14.07.2005).
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