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All numbers are FTE-years

year

2004

2005

2006

2007

2008

REQUIREMENTS

APPLICATIONS

51.1

43.8

41.1

32.6

28.7

A

Infrastructure, process and development tools (SPI)

6.2

6.2

5.5

4.6

3.9

a.1

Common libraries and components (SEAL)

6.8

5.9

6.2

5.7

4.7

a.2

Persistency Framework (POOL and Conditions DB)

14.1

14.4

12.8

8.5

7.5

a.3

Physics Interfaces (PI)

0.7

0.1

0

0

0

a.4

Simulation

15.6

10.5

9.7

7.9

7.5

a.5

ROOT analysis framework

6.5

6.2

6.4

5.5

4.8

a.6

Applications support management

1.2

0.5

0.5

0.5

0.3

a.7

PHYSICS SERVICES

46.5

48.1

46.6

45.9

42.6

S

Batch Services

11.1

11.8

13.6

13.7

12.5

s.1

Interactive Services and Systems Support

7.7

8

7.1

6.6

6.2

s.2

Managed Physics Storage

12

11.7

11.7

12.2

11.6

s.3

Database Services for Physics

5

4.8

5.5

5.5

4.8

s.4

Experiment Support

6.9

8.6

5

4.6

4.3

s.5

Network & General Infrastructure

3.8

3.2

3.8

3.3

3.1

s.6

GRID

30.8

30.6

32.5

30.9

23.4

G

Middleware Development & Support (CERN staff only)

4

3.1

3

2.8

2.6

g.1

Middleware Test,  Certification & Deployment

11.2

10.7

12.1

11

7.8

g.2

Experiment Integration & Support

5

4.8

5

4.6

4.3

g.3

Infrastructure Coordination and Operation

10.6

12

12.5

12.5

8.7

g.4

LCG Project Management

5.8

5.7

4.9

3.6

2.9

M

TOTAL REQUIREMENTS

134

128

125

113

98

R=A+S+G+M

FUNDING

CERN Budget

65.5

63.2

63.8

65.2

70.2

Anticipated External Funding

67.8

51.1

22.8

14.8

7.6

Phase 1 Special Funding Commitments

47.8

32.3

6.9

0.8

0

EGEE Phase 1  (NET benefit to project)

7.9

11.5

3.4

0

0

Estimated EGEE Phase 2 (NET benefit to project)

0

0

6

8

2

Assumed contribution of experiments (insts. + CERN)

12.1

7.3

6.5

6

5.6

TOTAL ESTIMATED FUNDING

133

114

87

80

78

F

FUNDING SHORTFALL (missing staff)  in FTE-years

14

38

33

20

R-F

Total FTE-years missing to end of Phase 2

105
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Abstract

Following the formal request from CERN to PPARC for additional funding, we present here the detailed case for a GridPP contribution to the LCG Phase 2 programme. The bid is constrained to £1.0m and will permit focussed work on specific areas of the LCG program that are of direct relevance to the UK-based programme and where the UK has a leadership role. We believe that, supported by this contribution, the LCG project will deliver the Grid-based computing environment that is essential for the effective analysis of LHC data.
Introduction

At the end of 2003, following the GridPP proposal submitted in response to PPARC’s e-Science call in February 2003, the GridPP collaboration received feedback from PPARC signalling that £1.0m had been identified as a contribution to LCG Phase 2 but that it would require a strong case and 
further review by Science Committee before the funds could be released. In particular, Science Committee stated that a formal request from CERN for additional contributions to support the LCG Phase 2 programme was required. As CERN has now made such a request to PPARC, we present here the case for such a contribution, as requested by Science Committee on December 17th 2004, as part of the GridPP2 project.
The basis of the case remains as described in the GridPP2 Proposal. However, as the amount set aside is £1.0m rather than the £2.5m requested in the GridPP2 Proposal, we focus on two specific areas of the overall LCG Phase 2 programme: Grid Deployment and Application Integration. These areas have been chosen in order to maximise the return to the UK-based GridPP2 programme and to maintain the UK leadership in these areas: we propose to support key individuals in these areas who have been recognised in a recent GridPP review as making contributions to the project rated “very good” or above. In support of the proposed contribution we note that:

(a) the proposed funding to CERN would fall from the current level of £5.67m (2002-05), corresponding to 40% of the total non-CERN Phase 1 contribution, to £1.0m (2005-08), corresponding to 12.5% of the identified shortfall in LCG Phase 2 funding;

(b) continuity of UK funding is vital to maintain a key subset of the original staff employed via the UK contributions;

(c) LCG’s success in International deployment is due, in large part, to the significant early investment of the UK;

(d) GridPP (as well as the EGEE project) rely upon the validated releases from LCG as the basis of their Grid deployment effort;

(e) The success of the LCG project and the UK’s contribution within it is well-recognised at CERN and elsewhere in the wider scientific community;
(f) A lead by the UK in continuing the support for Phase 2, albeit at a reduced level, will be very important as a catalyst for other countries - as it was already in Phase 1. 

(g) GridPP has reached an agreement with LCG that the UK's Phase 2 contribution should concentrate on personnel in areas that directly benefit the UK-based programme, as discussed below.
The case for a GridPP contribution to the LCG Phase 2 programme has been discussed at PPARC’s CERN-UK committee (October 2004), the Particle Physics Advisory Panel (October 2004), the GridPP Oversight Committee (January 2005) and the GridPP Collaboration Board (UK Group Leaders) (January 2005), receiving in each case strong support at the proposed level of funding. The recognised excellence of the work at CERN and the established good working relationship between CERN and UK members have been noted and there is now a widely-supported and compelling case in providing this support in the build-up to the LHC exploitation era.

We believe that the proposed investment, whilst less than previously envisaged, will enable influence and leadership to be maintained in areas of strategic importance to the UK.  The proposal builds upon the foundation established in Phase 1 and in this way will contribute significantly to the establishment of a persistent Grid for LHC computing. This in turn will be of significant strategic value to PPARC in terms of completion of its e-Science aims. 
The GridPP2 Project resources are now fully committed as recently agreed by the PPARC Oversight Committee
. Goals are already established in the GridPP2 Project planning where the LCG contribution is vital to the goals of GridPP and covers many areas: middleware certification and testing is critically dependent on CERN based manpower; the establishment of Tier-0 to Tier-1 data transfers as part of a set of service challenges in the fabrics area is being led by CERN; application middleware for analysis on the Grid from each of the experiments is similarly being developed in close collaboration with CERN-based staff. In addition, the UK needs to maintain its reputation at higher levels of LCG management so that issues raised in the UK are addressed directly and more widely. GridPP currently benefits greatly in this regard from the presence and experience of Tony Cass on the Project Management Board and Les Robertson on the Collaboration Board. Overall, the good relations established in GridPP1 require continued support throughout GridPP2. 
During Phase 2 of the LHC Computing Grid Project (LCG) CERN will, building on the research and development activities of LCG Phase 1:
· install and commission the combined Tier-0/1 centre at CERN;
· operate the worldwide Grid service for LHC offline computing; and,
· support the computing challenges of each of the LHC experiments.

The preparation of a detailed plan for LCG Phase 2 is now underway. Experiment computing models were submitted to the LHCC by mid-December and will be reviewed early in 2005. The conclusions of this review will establish a baseline of requirements which will be one of the key inputs to the LCG Technical Design Report which will be submitted to the LHCC at the end of June.

In order to provide justification for the additional funds requested from PPARC to support LCG Phase 2, we present here the current status of the planning. We concentrate on Grid Deployment activities, although some details of work foreseen in the Applications and Fabric Management areas are also given. This note is intended to complement the “Summary of Common Project Activities at CERN and in the Applications Area” which was prepared for the LHC Computing Resource Review Board following a request at the October meeting. For ease of reference, a copy of the C-RRB document is appended.
1 Expected Phase 2 Resource Requirements
1.1 Materials

The Tier0/1 centre at CERN will be sized to meet the requirements of the experiments for processor capacity, disk storage, tape storage and tape I/O rates as agreed by the LHCC following the review of the experiment computing models. The capacity requirement figures in Table 1 are the initial estimates established during the Hoffmann review in 1999/2000 (CERN/LHCC/2001-004
) as revised in 2002 by Task Force 1 of the LHC "cost to completion" review in early 2002 and then again by the experiments in 2003 to take into account experience gained since 1999 with initial versions of the data processing programs and results from simulation studies.

		year

	2006

	2007

	2008


	CPU capacity (kSpecInt2000)

	3,672

	8,231

	19,110


	Disk storage (TB)

		1,003
	2,047
	3,783

	Tape I/O rate (MB/s)

	1,090

	2,260

	3,900


	Tape storage (PB)

		6

	14

	25



	

	Table 1: Tier0/Tier1 Capacity Requirements


Based on the above requirements and using input from CERN’s regular reviews of relevant technology cost trends, the current cost estimates for Physics Computing Services at CERN are as follows (all figures in MCHF).

		2006

	2007

	2008

	Total


	COST

	25.5
	30.0
	27.6
	83.1

	Basic Physics Services

	4.4
	4.3
	4.4
	13.1

	Tier 0/1 Installation

	21.1
	25.7
	23.2
	70.0

	FUNDING

	26.3
	26.2
	26.2
	78.7

	Basic Physics Services

	4.9
	4.8
	4.8
	13.1

	CERN Phase 2 Funding

	21.4
	21.4
	21.4
	64.2

	SHORTFALL

	-0.8

	3.8
	1.4
	4.4


	

	Table 2: LCG Phase 2 Materials Cost Estimates


Although GridPP1 provided a total of £1.33m in materials funding for LCG Phase 1, no contribution is proposed to the materials funding for Phase 2. This choice has been made partly as the shortfall in materials funding for Phase 2 is relatively small, but mostly because we believe a concentration on the funding of personnel will be of more benefit to the UK-based GridPP2 programme.

1.2 Personnel

A review of CERN human resources at the end of 2002 reallocated resources within the laboratory to ensure that the CERN IT division would have sufficient staff for long-term LHC operations (apart from some edge effects in 2009). However, as shown in Table 3, there is a clear shortfall during the installation phase. Integrated over LCG Phase 2, a total of 91 FTE-years of staff effort must be found. If one includes 2005, which is reasonable since LCG Phase 1 was extended to 4 years following the LHC cost-to-completion review after many initial commitments (including that of GridPP) had been negotiated for 3 years, the integrated shortfall in staff funding rises to 105 FTE-years.

		Phase 1
	Phase 2

		04
	05
	06
	07
	08

	REQUIREMENT

	134.0
	128.0
	125.0
	113.0
	98.0

	Applications
	51.1
	43.8
	41.1
	32.6
	28.7

	Physics Services
	46.5
	48.1
	46.6
	45.9
	42.6

	Grid Services

	30.8
	30.6
	32.5
	30.9
	23.4

	Project Management

	5.8
	5.7
	4.9
	3.6
	2.9

	FUNDED

	133.0
	114.0
	87.0
	80.0
	78.0

	CERN Budget

	65.5
	63.2
	63.8
	65.2
	70.2

	Phase 1 contributions

	47.8
	32.3
	6.9
	0.8
	
	Net EGEE-1 contribution

	7.9
	11.5
	3.4
		
	Assumed EGEE-2

			6.0
	8.0
	2.0

	From experiments

	12.1
	7.3
	6.5
	6.0
	5.6

	SHORTFALL

		14.0
	38.0
	33.0
	20.0


	

	Table 3: LCG Phase 2 Personnel Requirement Estimates


For LCG Phase 1, the GridPP contribution of 75 FTE-years of effort (40% of the non-CERN contributions) is widely acknowledged as a success - for example, Torre Wenaus, the Applications Area Manager, has said that the developments in the applications area would simply not have been possible without the GridPP contributions. Indeed, Les Robertson, the LCG Project Manager, considers that the early and generous manpower contribution by GridPP was a key factor in the success of the overall project as it both provided a critical mass of people early on and encouraged others to contribute in turn.

In a review of the effectiveness of the GridPP funded staff at CERN undertaken in June 2004, just 3 of the 26 people employed using GridPP funding were considered as having made poor contributions; 7 were rated as “good”, 12 “very good” and 4 considered as having made “excellent” contributions. This assessment was made by a joint CERN-GridPP panel who reviewed reports from the CERN supervisors which detailed the achievements of the staff concerned and described how these related to the objectives of both the LCG and GridPP projects.

Given the recognition that the UK has received from CERN for the personnel contributions to LCG Phase 1 and the perceived value of the output as measured in the June review, we propose that GridPP2 funds 5 people for 3 years for LCG Phase 2, amounting to 15% of the missing 105 FTE-years of effort. Unlike the GridPP1 contribution, however, where GridPP placed only limited restrictions on the allocation of resources, we propose to fund specific areas of the LCG Phase 2 programme. The specific areas: Grid certification and testing, Grid Security and the ARDA (A Realisation of Distributed Analysis) project, have been chosen as being of particular relevance to the UK-based GridPP2 programme. Additionally, the GridPP1 funded people working in these areas were all rated as very good or excellent in the June review. Table 4 shows the breakdown across the three areas in terms of both FTE-years and staff costs
,
. The total staff cost amounts to £1.095M, slightly above the proposed GridPP2 contribution of £1M.

		05

	06

	07

	08


		FTE

	k£
	FTE

	k£
	FTE

	k£
	FTE

	k£

	Grid Certification & Testing
	0.8
	55

	3.0
	215

	3.0
	215

	2.2
	160


	Grid Security

	0.7
	66

	1.0
	93

	1.0
	93

	1.3
	27


	Applications/ARDA

	0.2
	14

	1.0
	56

	1.0
	56

	0.8
	42


	FUNDED

	1.7
	135

	5.0
	365

	5.0
	365

	3.3
	230



	

	Table 4: Breakdown of proposed GridPP contribution to LCG Phase 2


We believe that directing the GridPP2 contribution on these specific areas will maintain the UK lead in these strategic areas. For example, in the Grid Security area, where the UK is taking a leading role (with Dave Kelsey of CCLRC chairing the Joint Security Policy Group), the GridPP2 contribution amounts to almost 40% of the missing effort.
2 LCG Phase 2 Planning by Area

2.1 Grid Deployment
The Grid Deployment group coordinates the deployment and operations activities of both the LCG and EGEE grid projects. The group has overall responsibility for preparing and deploying the middleware, coordinating the operations, and providing operations and user support for the grid services.  The group is divided into several teams: middleware certification and testing, middleware support, grid operations and support, operational security, and experiment integration and support.  Several of these activities have been strongly supported by funding from the UK and are areas that are essential to maintain at the current level in terms of both staffing and expertise for the foreseeable future.  These are described in more detail below.
2.1.1 Certification and Testing

The Middleware Test, Certification and Deployment activity is responsible for preparing and deploying the grid middleware releases.  This activity includes integrating the components, testing and certifying the toolkit, and providing support for troubleshooting and debugging the grid middleware. Experience in the past 2 years has shown that this function is essential in order to be able to build a toolkit of robust and reliable middleware and to be able to debug and support it.  This is even the case with pieces of the toolkit that are well maintained (for example the VDT package) as the experience has been that as different deployment situations have arrived, and as the use of the middleware has intensified that new and more complex problems have been exposed.  During the next phase of LCG we will be working with middleware components that are likely to be changing rapidly, in moving from LCG-2 based software to gLite based software from EGEE, introducing web services, and with the expectation that as the experiments gain experience with the software there will be frequent adaptations either to cope with changing requirements or to provide additional scaling, robustness, and security.  This expectation reflects not only our experience but also that of industrial software where even in a relatively stable environment it is essential to provide this service to maintain reliability.

A significant task within this activity is that of in-depth debugging of (potentially) all middleware and applications components to attempt to address problems.  It requires working closely with the team responsible for running the grid infrastructure services at CERN, and collaborating with other LCG sites in order to build a stable and robust system.  This requires people with a deep understanding of not only the individual software components, but also the system architecture and deployed environment.  The former can be expected from the software developers, but the latter requires people with a full knowledge of the system and the ability to work in a complex distributed environment.  Of the UK supported staff currently involved in this task, one (Maarten Litmaath) acts as part of the European Grid Support Centre (EGSC) and provides a very close liaison with the Globus and VDT teams.  This link has been crucial in ensuring that problems reported have been treated seriously by those teams and fixes, usually provided by this team, incorporated in subsequent releases.   Another of the UK-supported staff in this task (David Smith) sits on the GridPP Deployment Board, and provides an essential liaison with the UK sites.  
One of the most difficult tasks within this team is the coordination of the requirements from the experiments, and the needs of robustness and stability of the software deployed at the sites, set against the considerable pressure from software developers to get their software into production.  This task of Release Management requires working very closely with the certification and deployment teams, but also with the user groups to understand the requirements for the releases. This also provides the essential quality control in the release process, and coordinates the requirements fed back to the development teams.
Over the next few years these tasks have just one key deliverable, but this is a deliverable that repeats with each change in any of the components underpinning the LCG Grid services: the delivery of robust, reliable, well maintained, high quality middleware releases that have been certified to run in the LCG environment at Tier 1 and Tier 2 sites.  This is the major output from this activity and is fundamental in being able to achieve and operate a stable grid infrastructure.  As part of this deliverable come the centrally-supported documentation, support tools, installation and support guides, and direct support to the sites in installing the middleware.  This must be of high quality and must be maintained as a significant effort.

A total additional contribution of 44.4 FTE-years is required in this area. GridPP proposes to provide 9 FTE-years (20%) at a total cost of £646k.
2.1.2 Grid Security

There are several aspects of Grid Security addressed by the CERN deployment team.  These are:

· leading and coordinating the LCG/EGEE Operational Security team;
· as part of the Joint Security Policy Group (JSPG), making significant contributions to building the essential grid infrastructure policies;
· operating and maintaining the LCG user registration process and maintaining the registration infrastructure;
· operating and maintaining the CERN Certification Authority

An important aspect of the Grid Operations activity is that of security coordination.  This team includes the LCG security officer, responsible for coordinating operational security activities within LCG and EGEE.  This person leads the operational security team, and is responsible for making operational security decisions, such as whether threats are sufficient to warrant breaking the service in order to install patches.  This team also works in the security policy group to ensure the connection of the policy and real-world activities.   The JSPG is led by the UK, but the CERN team provides coordination with the operations and deployment tasks, and as such is essential in understanding how the security policies should evolve.  It is clear that during the coming years the importance of the security activities will become more and more critical in the operations of the grid infrastructure, with the need to continually evolve both the policies and the operational security management together in order to maintain a usable grid service.  Experience has already shown that it is important to have the operational security role closely associated with the deployment and operations coordination activities.   The security team has been very effective in working as part of the JSPG.  It is important to note that both the JSPG and the operational security team are explicitly coordinated with other grid projects since security problems can rapidly affect many sites and infrastructures and this level of coordination and trust is essential.  The members of these teams have been essential in building those relationships, and these must be maintained in the future. 
The key deliverables from the area of grid security are
· A strong operational security team, with tight coordination with the deployment and grid operations activities, and with a very good connection to the JSPG.

· Operation and management of the grid registration process, whereby all grid users are registered and sign the acceptable usage rules.  As more and more virtual organizations are created during the coming years, these procedures, infrastructures, and the management of them will remain as an important task.  There is much work that remains to build a flexible registration, authentication, and authorization infrastructure that provides the functionality that will be required. 
A total additional contribution of 8 FTE-years is required in this area. GridPP proposes to provide 3 FTE-years (38%) at a total cost of £280k.
2.2 Fabric Management

Although GridPP1 funded a total of 6 FTE-years of effort in this year, leading to significant and appreciated developments for CERN’s Extremely Large Fabric management system (ELFms), we do not believe that, given the resources available, GridPP2 should make a contribution to the LCG Phase 2 programme. In particular, we note that CERN is directing additional staff effort to this area in order to cope with the massive increase in systems during the run up to LHC operations. We therefore think it unlikely that any GridPP contribution in this area would be visible or take a leadership role. We will however continue to work in close co-operation with the fabrics group. We also benefit in having Tony Cass continuing as the CERN member of the GridPP Project Management Board, who has an established track record in this area and currently leads the fabric management group at CERN.

2.3 Applications

As noted earlier, the GridPP1 funded staff have played a major role in the Applications Area of LCG Phase 1, being active across the full range of sub-projects. For LCG Phase 2, however, we wish to direct effort to the ARDA  project, as we believe this will bring the most benefit to the UK-based GridPP2 programme, and in particular to LHCb.
The focus of the ARDA activity is to deliver four end-to-end analysis systems, one per LHC experiment, based on the new EGEE middleware (gLite). This software can be regarded as the “upper middleware” layer which has to be adapted to the new gLite middleware or used as a comparison test bench to evaluate the gLite middleware. Prototype analysis systems were delivered at the end of 2004 and will now be developed and evolved in close connection with the end-users from the experiments concerned. Ganga (Gaudi / Athena and Grid Alliance) is an interface to the Grid that is being developed jointly by ATLAS and LHCb, with significant input from the UK.
ARDA has the mandate to foster the communication between the LHC experiments and the middleware providers. This is done by means of workshops, meetings, sharing of documents and experience. Notably, ARDA maintains contacts with the UK Metadata group, the US OSG initiative and with the EGEE applications activities (EGEE-NA4).

One person funded via GridPP is particularly active in LHCb and we propose to extend funding for an additional 3 years to cover work in the following areas. 
1. Ganga contribution:

The key roles of architecture development and release coordination will (continue to) be addressed. This person will also be responsible for the command line interface (CLIP) and other crucial components. The rest of the ARDA team provides additional effort to guarantee the connection with the LHCb users through Ganga and there are plans to provide a web-based access to Ganga.
2. LHCb metadata:

ARDA has provided sizable effort to characterise the LHCb metadata catalogues. This has lead to the redefinition of the metadata interface. The present prototype (implemented by ARDA) is used by LHCb for their new metadata catalogue. This activity has a broader scope since it benefits from the considerable experience gathered working with all four experiments and aims to provide general input, as well as guidelines and solutions to the different actors in this fields.

3. New Ganga:

Ganga developers are preparing a major new release with a number of changes. These include:

· Scalability of the job registry.

· Decomposition of the functionality into fully distributed client-server setup.

· User-friendly and flexible CLIP layer.

· Flexible model for client/server-side job splitting and merging.

· Lightweight implementation of a server-side job submission engine (for example see CMS Physh).

· Improved application configuration/plug-in mechanism.

A total additional contribution of 24 FTE-years is required in this area. GridPP proposes to provide 3 FTE-years (12.5%) at a total cost of £169k.
3 Conclusion

This request for £1.0m funding over 3 years addresses PPARC’s strategic aims in this area
"to create a UK Particle Physics Grid and the computing technologies required for the Large Hadron Collider (LHC) at CERN when it is turned on in 2007;… to place the UK in a leadership position in the international development of… an EU Grid infrastructure.”
The LCG Phase 2 programme is an essential component for establishing a Grid in the UK and for the future analysis of LHC data. The proposed level of funding constitutes 12.5% of the total identified shortfall of funds for LCG Phase 2 and 15% of the personnel requirements, focussed on areas required by GridPP. GridPP, in turn, will then be able to deliver the “Production Grid” in the UK: a robust, reliable, resilient, secure, stable service delivered to end-user applications. Beyond this we believe that the proposed investment in LCG Phase 2 will contribute to the establishment of a wider persistent Grid for a broad range of applications and this will be of significant strategic value to PPARC beyond the above stated aims. 
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Summary of Common Project Activities at CERN and in the Applications Area
The LCG Memorandum of Understanding defines the responsibilities of the Host Laboratory to include basic computing services for physicists at CERN, the operation of the Tier-0+1 Centre, the coordination of the LCG Grid, coordination of and support for applications area tools and programs common to several experiments, and overall coordination and management of the project. These responsibilities are planned to be implemented through a series of activities operated at CERN in close collaboration with Tier-1 and Tier-2 Centres, the experiments, institutes providing software components or collaborating in the common applications developments, and projects providing grid tools and infrastructure.
In response to a request from the Computing Resource Review Board of 26 October, this note provides additional information on the activities required to be carried out at CERN, with the planned staffing profiles, and details of the numbers and qualifications of the staff required in positions for which funding has not yet been confirmed. The activities are organised in three areas.

· Applications – includes the support for the software development environment, participation in the development of common frameworks, tools and applications, and coordination of the common applications activities.

· Physics services – the development, installation, commissioning and operation of the Tier-0+1 centre, services to support data exchange with other centres, coordination of wide area networking, and other basic computing services to support the LHC physics community.

· Grid – the coordination of the LHC grid, certification and distribution of middleware, overall management of operations, and central support for experiments using grid tools and services.

The first of these areas, Applications, is largely concerned with software development and support, where there is scope for an extension of the existing collaborative development involving people from several institutes and experiments. During the early part of Phase 1 of the LCG project about one third of the effort for applications came from institutes through experiments, with another third provided by staff funded through special contributions. The assumption in the current plan is that the experiment participation will fall substantially in Phase 2 to below 20%, as experiments require to concentrate their resources on their core software preparations. The activities in this area are described at a level of detail that may allow agencies to identify projects where their institutes could increase their participation, or could take responsibility for major components.

The other two areas, Physics services and Grid, are largely long-term service activities, with a very limited amount of program development necessarily undertaken by staff with hands-on experience of providing services. Many of these services are directly concerned with the management of resources at CERN, and it is difficult to see how they could be provided from elsewhere, but there are services, particularly in the Grid area, where other institutes could take over responsibility. This has already happened to a large extent in the case of Grid operation and user support infrastructure.
For each area the planned staff requirement is broken down into sub-activities and projects, and the unfunded positions are listed with an indication of the type and level of experience needed and the starting date. Each of these positions is assumed to be for three years. The overall staff numbers are planned to reduce by 25% before 2008, already implying a major loss of experience. To profit from the investments made in Phase 1 of the project it will therefore be important that a number of the positions currently unfunded are filled by a continuation of the person already doing the job or by someone with equivalent skills gained through working in the area. Where the term “expert” is used there is a strong preference for retaining the present occupant of the post. The qualifier “experienced” indicates that the person must have at least two years experience in the field, while “junior” positions could be filled by people with less experience or by fellows. There is of course flexibility in individual staff assignments, and we welcome proposals to take over complete areas of responsibility. 

More detailed planning information is available on request.
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A – Applications

CERN and the HEP community have a long history of collaborative development of physics applications software, and the LCG Project is extending this tradition into the grid era. The unprecedented scale and distributed nature of computing and data management at the LHC require that software in many areas be extended or newly developed, and integrated and validated in the complex software environments of the experiments. 

This area is managed as a number of specific projects, described below, with well-defined policies for coordination between them and with the direct participation of the primary users of the software, the LHC experiments.  The planned staff levels for each area given below include the participation of other institutes through experiments – about 6 FTE years per year - while the unfunded positions refer only to core staff at CERN. As noted above, some of these core activities could be undertaken at other institutes. This will require a detailed discussion beyond the scope of this document. The PI project (activity a.4) will be merged with the SEAL project (activity a.2) in Phase 2. 
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Applications

Activity

2004

2005

2006

2007

2008

a.1

Infrastructure, process and development tools (SPI)

6.2

6.2

5.5

4.6

3.9

a.2

Common libraries and components (SEAL)

6.8

5.9

6.2

5.7

4.7

a.3

Object persistency and data management applications

14.1

14.4

12.8

8.5

7.5

a.4

Physics Interfaces (PI)

0.7

0.1

0

0

0

a.5

Simulation

15.6

10.5

9.7

7.9

7.5

a.6

ROOT analysis framework

6.5

6.2

6.4

5.5

4.8

a.7

Applications support management

1.2

0.5

0.5

0.5

0.3

Unfunded positions

experience required

date required

a.1

Experienced physicist/programmer

Aug-05

a.2

Junior physicist/programmer

Jun-05

a.2

Junior physicist/programmer

Jun-05

a.3

Experienced physicist/programmer

Jul-05

a.3

Junior physicist/programmer

Nov-05

a.5

Physicist - expert in simulation

Jun-05

a.5

Junior physicist/programmer

Jan-06

a.6

Expert in the ROOT system

Aug-05

a.6

Junior physicist/programmer

Oct-05


a.1 – Infrastructure Process and Development Tools (SPI)

This project provides services for supporting development of all LCG software. The services are also used by the LHC experiments, the EGEE project and external projects such as Castor etc. Manpower is needed to run, support and maintain the following services:

Software Libraries: The Build and Librarian Service provides support for the various tools used by the different experiments and projects for managing the configuration, release, and build of their software. The LCG software librarian is working to improve and automate the service and develop the overall strategy. He provides coordination across the LCG project and the LHC experiments. The External Software Service makes available more than 60 software tools and libraries for use in the LCG software projects and in the applications of the LHC experiments. In total ~500 installations of these packages are generated on different platform/compiler combinations and versions. Maintenance and improvement of this service involves installation and deployment of new products on new platforms. The Software Distribution Service supports the download of both binaries and source of all LCG software, including all external software packages for new products and platforms. 

QA and Testing: The Testing Frameworks Service provides procedures, tools and templates for developing and executing software tests. Maintenance involves user support and porting to new platforms. The Policies and QA Service provides and validates software development standards in order to provide an adequate QA policy for the project.  Tools are developed and maintained for the automated generation of QA reports. 

Web and Documentation: The Savannah service provides a web portal for bug tracking, and for managing project tasks, members and project news. It is used by more than 110 projects in the LHC experiments and in other CERN divisions. It continues to focus on bug fixing, on providing support for the several new projects and users of the service and is done in collaboration with the Open Source initiative. The Code Documentation Service provides several tools for the automatic generation of documentation that can be browsed on-line.  This service is stable and basic maintenance and support is provided.

a.2 – Common Libraries and Components (SEAL)

The SEAL project provides the software infrastructure, basic frameworks, libraries and tools that are common among the LHC experiments. The project addresses the selection, integration, development and support of foundation and utility class libraries. The project is subdivided into the following tasks:

Foundation Libraries: This provides a large variety of useful utility classes and operating system isolation classes that supply the low-level functionality required in any software application. Libraries are mainly in C++ and exist for basic functions (e.g. string manipulation), timers, stream oriented IO, and for data compression and file archiving. Support is also provided for use of Boost libraries. Tasks involve maintenance and support of the available classes, also incrementing them with new ones when need arises and organizing tutorials to teach end-users how to use them.

Math Libraries:  This aims to provide a coherent set of mathematical libraries using a variety of available products, developing missing functionality and supporting their use by the community. It provides a coherent inventory of the available functions and an interface that hides details of their implementations. An object oriented version of the function minimisation package, Minuit, is under development, as well as a generic fitting and minimisation framework. Other tasks include the development of a test and validation suite for the Gnu Scientific Library (GSL) and studies of linear algebra packages. 

Framework Services: This aims to provide a component model and a number of basic services based on it. A component model is a basic set of mechanisms and base classes for supporting component-based programming (component creation, lifetime management, multiplicity and identification, scope, component communication and interface discovery, etc.). A set of basic components based on this model that are common in any application are being developed. Examples are: the plug-in manager in charge of managing, querying, loading and unloading plug-ins and application initialisation, services for message reporting, exception handling, component configuration, “event” management, etc.  Other tasks include the support of the experiments for the migration from existing specific frameworks to this generic one in view to optimize the number of solutions in the longer term. 

Dictionary Services: This aims to provide a C++ reflection system, which is the ability to programmatically inspect and use types of a given system, and this is missing from the current C++ standard language. The reflection functionality is essential for providing generic object persistency and interactivity. The final aim is to converge with a single dictionary services for all software systems in use by the experiments, in particular between LCG and ROOT. This common dictionary will be the base for enabling the interoperability of many other layered software components between ROOT, LCG and non-LCG. Main activities and tasks are the Reflection packages themselves, tools for generating the reflection information from C++ header files, and the necessary gateways between different dictionary representations and languages (Python, C++, etc.).

Python Services: This aims to provide the necessary basic infrastructure to support scripting. Scripting is one of the essential ingredients in today’s software systems. It allows rapid application development to produce quick prototypes, which are essential in physics analysis and the ability to integrate heterogeneous software components produced independently into a coherent application (“component bus”).  The two scripting languages in consideration are Python and C++ (CINT). The first task is the evaluation of the existing technologies for developing Python bindings (Python extension modules) of C++ classes and to provide help to the community to use them. Other tasks include the development of a module that enables interoperability between CINT and Python and the development of dynamic Python bindings using the C++ reflection system.

a.3 – Persistency Framework (POOL and Conditions DB)

Object Persistency: POOL is a data persistency framework providing PetaByte-scale event data storage via a hybrid approach that combines object persistency based on ROOT I/O for bulk data storage with a transaction safe metadata component based on relational databases and interfaces to grid middleware services. POOL’s integration with grid file catalogs and with ROOT’s supported file access mechanisms provides navigational access to data distributed among files on the grid. POOL’s implementation-neutral interfaces allow for multiple back-end implementations of object store and metadata technologies. This capability is used, for example, in work currently underway to support relational databases as an object store technology for conditions data, and to interface the object store scalable distributed data access mechanisms (the Frontier system developed at FNAL for Run II). POOL leverages a number of SEAL’s services, most notably the LCG dictionary which together with ROOT’s dictionary (as mentioned, work on merging these two is underway) provides the C++ introspection required to implement object persistency. POOL has been used successfully by ATLAS, CMS and LHCb in their 2004 data challenges to store more than 370TB of data. In 2005 POOL’s development focus areas will be supporting analysis applications (usage so far has been in bulk simulation/reconstruction production), completing the relational database support and its application for conditions data storage, and achieving the required scalability, usability and service infrastructure integration in the distributed environment through close collaboration with Grid Deployment activities.

Conditions Database: The Conditions Database effort is developing a modular set of services supporting the storage and efficient access to time dependent data such as calibration and alignment data. It combines an Interval of Validity (IOV) system providing versioned, time interval based registration of conditions data sets with a range of tools and technologies for the storage of the datasets themselves, referenced from the IOV. Supported storage technologies will include POOL (while the conditions DB software itself remains independent of POOL), relational DB tables, and the aforementioned Frontier system. ATLAS, CMS and LHCb are participating and expect to use the software. Agreement has just been reached on an interface and design that draws on the experience of the MySQL based version of the system developed by ATLAS/Lisbon that has been in production use within ATLAS. In Q2 2005 we expect to have a production implementation based on this design, and the project will thereafter support the take-up and integration of the system in the experiments.
a.5 – Simulation

Simulation implies modelling detector systems and simulating the propagation and physics interactions of particles passing through them. This project encompasses common work on the following:

Generic simulation framework: This subproject provides software for describing detector geometries using a special language (GDML) and tools for populating the particular geometry representations of common simulation engines such as Geant 4 and Fluka. This activity is still in an active development phase. Work is also being done to support the use of the FLUGG package for making comparisons of simulations done with Geant 4 and Fluka. 
CERN and LHC participation in Geant4: This subproject encompasses the effort undertaken within the context of the LCG project in maintaining, supporting and further developing the Geant4 simulation toolkit. The work plans prepared are driven by the requirements for support of LHC production usage, maintenance of a number of toolkit components, collection of new experiment requirements and creation of new functionality. The work is in close collaboration with Geant4 colleagues in many institutions around the world. There is an ongoing plan for improvements in all components of the toolkit, in particular the electromagnetic and hadronic physics processes, geometry and transport in magnetic fields, system testing, software management, and implementation of the release and distribution procedures.
Fluka Integration subproject: Work is progressing towards the public release of the Fluka software and a beta release of FLUKA is expected before the end of 2004. It will be available with public source code for internal use at CERN and INFN. The user’s manual has been completed and is ready for publication. FLUGG will be upgraded to support the latest release of Geant4. This work is carried out in close collaboration with the Fluka collaboration.

Physics validation of the simulation:  This project compares results of simulations made with the Geant4 and Fluka toolkits with test-beam data taken by the LHC experiments. Emphasis is given to evaluating the response of LHC calorimeters to electrons, photons, muons and pions. So called "simple-benchmark" studies are also being made, in which the above simulation packages are compared to data from nuclear facilities (thin targets etc.). The goal is to test the coherence of results obtained with the different toolkits across different experiments and sub-detector technologies, and to “certify” that the toolkits are good for LHC physics. A simulation benchmark suite is being established for validation of future releases. 

Monte Carlo generator services:  GENSER provides the central code repository for event generators and common generator tools. It permits quick releases to be made for the benefit of the experiments, decoupled from large generator library releases. The project also provides technical support for the storage and management of common event generator files (MCDB). This features a database for the configuration, book-keeping and storage of the generator level event files, a web interface giving simple access to them, and a programming interface. The project also participates in the development and maintenance of the framework used to integrate the new object oriented MC generators in the simulation frameworks of the experiments (THEPEG). General project tasks include the preparation of validated LCG compliant code for both the theoretical and experimental communities at the LHC, sharing the user support duties, providing assistance for the development of the new object oriented generators and guaranteeing the maintenance of the older packages on the LCG supported platforms. The work is done in close collaboration with the authors of the event generators.

a.6 – ROOT

ROOT is an object-oriented data analysis framework used by all the LHC experiments and is widely used in the HEP community. It includes facilities for statistical analysis and visualization of data, storage of complex C++ object data structures (used by POOL), and distributed analysis. 

The LCG AA and the ROOT team collaborate closely on components that allow the use of both ROOT and LCG software by the LHC experiments. In particular, a programme of work is underway to develop an object dictionary (Reflex) that is to be a common API, and on the math library project described above. There are several deliverables that allow access of POOL managed data from ROOT and work is done to maintain forwards and backwards compatibility between new versions of POOL and ROOT. 

The applications area also participates in the development and support of basic ROOT components. Work is being done on code auto-generation for the new ROOT GUI classes, new histogram editors, and ROOT Qt testing. There is on-going work on the development of the ROOT GUI builder. The project also contributes to the integration of xrootd/netx in ROOT. In the Parallel interactive analysis project (PROOF), a prototype for parallel startup of PROOF slaves on a cluster has been implemented and successfully tested. This involves work on authentication and security issues and is on-going. 

S – Physics Services
This activity provides the base computing support for the experiments at CERN, including the operation of the processing clusters, disk storage farms, mass storage systems, database services, and the support of the program development environment for the experiments based at CERN. It is responsible for the recording of data from the online systems of the experiments, the distribution of the data to other centres, and for the overall coordination of the wide area networking required to achieve the data rates planned for LHC experiment data interchange. 

The activities in this area are all in the form of long term services that will have to accommodate the ramp-up in capacity during the next few years. It includes some software development activities, such as the CASTOR mass storage system, and the ELFms large fabric management system, but during the next few years these will be in the integration and commissioning phase, with the emphasis on reliability, scaling and performance.
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Physics Services

Activity

2004

2005

2006

2007

2008

s.1

Batch Services

11.1

11.8

13.6

13.7

12.5

s.2

Interactive Services and Systems Support

7.7

8

7.1

6.6

6.2

s.3

Managed Physics Storage

12

11.7

11.7

12.2

11.6

s.4

Database Services for Physics

5

4.8

5.5

5.5

4.8

s.5

Experiment Support

6.9

8.6

5

4.6

4.3

s.6

Network & General Infrastructure

3.8

3.2

3.8

3.3

3.1

Unfunded positions

experience required

date required

s.1

Experienced systems programmer

Apr-05

s.1

Experienced systems programmer/physicist

May-05

s.1

Experienced systems programmer/physicist

May-05

s.1

Experienced systems programmer

May-05

s.2

Experienced systems programmer

May-05

s.2

Experienced systems programmer

Jun-05

s.2

Junior systems programmer

Feb-06

s.3

Experienced systems programmer/physicist

May-05

s.3

Experienced systems programmer/physicist

Jul-05

s.3

Experienced systems programmer

Jul-05

s.4

Expert in database technology

May-06

s.4

Junior database specialist

Jun-05

s.4

Junior systems programmer

Oct-05

s.5

Experienced systems programmer

Oct-05

s.5

Experienced physicist/programmer

Oct-05

s.5

Junior physicist/programmer

Jul-06


s1 - Batch Services

Task

· Deliver production quality batch service. Includes planning, procurement and ongoing operation—for both base O/S and batch scheduler.

· Frontline consultancy and support for users—notably for experiment production managers where close contact is required to ensure service is adapted to the changing workload.

· Support tool suite to manage securely and consistently the large numbers of machines at CERN. Provide consultancy and support for external sites adopting these tools.

Deliverables

· Basic batch capacity according to experiment projections.

· Successfully completed service challenges according to LCG schedule.

· Monitoring and alarm system providing transparent visibility of system performance and bottlenecks with demonstrated ability to reconfigure in response to hardware and software failures or change in load patterns.

s.2 - Interactive Services & System Support

Task

· Deliver secure, production quality Linux services for users at CERN—both desktop clients and a shared central interactive service.

Deliverables

· New Linux distribution every 18months, supported for 3years.

· Linux support for high end environment.

s.3 - Managed Physics Storage

Task

· Deliver production quality data management services. Includes planning, procurement, development and ongoing operation of both software and hardware—from tape layer, through online storage—to meet both writing and reading requirements of experiments and users at CERN and at the Tier1 centres. 

Deliverables

· Mass storage system with proven capability to meet LHC data recording and distribution requirements.

· Automated tape layer with appropriate I/O bandwidth to online storage

· Online storage layer

· Managed storage software meeting user and operational requirements.

· Overall system able to support streaming of data to tape and on-demand data access, especially in chaotic period as LHC starts up.

· Demonstrated ability to reconfigure in response to hardware and software failure or change in load patterns.

· Operation of the above in production.

s.4 – Database Services for Physics

Task

· Support of the database services for the Physics community participating in CERN’s Research Programme and the LHC experiments in particular. This involves Database and Application Server Administration, including an Oracle cluster (RAC) for both online and offline communities, as well as services related to Distributed Database Deployment, involving data interchange with other laboratories and between the on and offline environments.

· Includes basic services such as backup and recovery, monitoring and interventions, operating system and Oracle upgrades, patches, security, etc.

· Application design consultancy, assistance and advice to end users and project follow up.

· Preparation of distribution kits for the Oracle Database and Application server, both for deployment of services offered directly, as well as to enable remote sites to install Oracle clients and / or servers under the terms of the license agreement between Oracle and CERN.

· Liaison on database issues with other Grid projects, including EGEE.

Deliverables

· Together with the Grid Deployment activity, define and provide database services underlying the grid file catalogue and metadata services.

· Together with the Middleware activity, prepare for the introduction of new middleware implementations (e.g. the gLite file catalogue), including pre-production services in the first half of 2005 and the eventual migration of existing catalogue data during the second half.

· From early 2005 provide backend database services for the CASTOR mass storage system and other data management tools.

· Migrate the Oracle 9i-based physics services from the existing Sun cluster and Linux disk servers to an Oracle 10g RAC environment by the end of Q3 2005.

· Re-using existing practices and standards within CERN and other major sites, define and agree deployment guidelines, including application design consultancy workshops, tutorials and documentation and procedures for the migration of applications between the development, test and production environments.

· Define, agree and document policy for handling Oracle database client and server distribution kits, application server kits, handling of security patches and other patch sets, support levels and supported platform / software combinations.

· Provide test and pre-production infrastructure for Distributed Database testing and prototype services.

· Deliver core database services (first-line shift rota, handling of Remedy calls, backup, monitoring and other administrative tasks, a priori application design consultancy, a posteriori tuning and optimisation, liaison with experiments etc.).
s.5 – Experiment Support

Task

· Hands-on support for the LHC experiments as they develop their distributed analysis systems. This activity is organised as the ARDA project (A Realisation of Distributed Analysis) which coordinates four small teams, one working closely with each of the experiments. At present these teams are focused on using the emerging gLite middleware (activity g.1).

· Longer term (2006 onwards), a reduced team of five people will provide hands-on support for the experiments using the analysis facilities at CERN as part of the LCG distributed computing facility.

Deliverables

· Four prototype distributed analysis systems, one for each experiment, using the supported middleware available in 2005. During this period the activity receives support from the EGEE project.

· Longer term (2006 onwards) ensure hands-on support for the experiments using the analysis facilities at CERN as part of the LCG distributed computing facility, in particular following the evolution of the middleware with respect to the new requirements emerging from the experiments’ experience.
s.6 – Network and General Infrastructure

The physics services at CERN are built on the basic computing infrastructure including web and mail services, desktop support, on-site and off-site networking and computer security management. The LCG project provides supplementary funding for these services in cases where exceptional support is required related to the requirements of the experiments.

Task

· Wide area network planning and management, in collaboration with the major LHC regional centres, including negotiation with network providers and national and regional research networks.

· Internal network operation and integration with the wide area networking services.

Deliverables

· Plan (2005) for the wide area network required for the LHC grid.

· Effective high bandwidth wide area networking services according to the requirements of the LHC experiments (ramp-up during 2006-7).

· Development and operation of a reliable, high performance local area network to support the Tier-0+1 centre (progressive ramp-up during 2005-08).

G – Grid Services

This area provides for the coordination and operation of the grid used for LHC data handling, including: the integration, test and certification of the middleware package, in close collaboration with the external projects that develop the various components; the overall coordination of grid operations; expertise for in-depth problem determination; direct support for experiments in their use of  the new technology.  
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Grid

Activity

2004

2005

2006

2007

2008

g.1

Middleware Development & Support (CERN staff only)

4

3.1

3

2.8

2.6

g.2

Middleware Test,  Certification & Deployment

11.2

10.7

12.1

11

7.8

g.3

Experiment Integration & Support

5

4.8

5

4.6

4.3

g.4

Infrastructure Coordination and Operation

10.6

12

12.5

12.5

8.7

Unfunded positions

experience required

date required

g.2

Experienced team leader

Jul-05

g.2

Expert - grid technology

Nov-05

g.2

Expert - grid technology

Dec-05

g.2

Junior systems programmer

Jul-05

g.2

Junior systems programmer

Aug-05

g.2

Junior systems programmer

Jan-06

g.3

Experienced physicist/programmer

Oct-05

g.3

Experienced physicist/programmer

Oct-06

g.3

Junior physicist/programmer

Oct-05

g.3

Junior physicist/programmer

Oct-06

g.3

Junior physicist/programmer

Nov-06

g.4

Expert - grid security

Apr-05

g.4

Junior systems programmer

Jul-05

g.4

Junior systems programmer

Mar-06

g.4

Junior systems programmer

Mar-06

g.4

Junior systems programmer

Mar-06


g.1 – Middleware development and support

Task

· The activity is implementing a new set of Grid middleware based on technology and experience from other projects such as the European DataGrid, the US Virtual Data Toolkit, and ALICE’s AliEn development. This task is outsourced to the EGEE project’s middleware development activity (formally referred to in EGEE as Joint Research Activity 1 – JRA1), which has development staff in the United Kingdom, in Italy, and at CERN. CERN is also responsible for management of the activity, and also provides integration and testing services. In the CERN team, most of the people are funded by the EGEE project, with CERN providing a few experienced staff, including the manager of the JRA1 activity. 

Deliverables

· Delivery and support of a series of prototypes of the new middleware (called gLite) to provide early access to the LHC experiments, to enable rapid feedback on the functionality being developed, and facilitate the development of the experiments’ analysis environments.

· Provision of packaged production quality middleware to the LCG deployment activity, with first components in 2004 and a full system during 2005.

· Support of the deployment of this middleware as it supplements and replaces the current (LCG-2) middleware.

· There is an assumption that this activity will continue to receive funding from a second phase of the EGEE project which will enable the hardening of the middleware and the development of additional functionality during a further two years. Beyond 2008, the assumption is that the middleware activity of LCG will only be concerned with evaluating and selecting middleware from external sources, merged with the Certification and Deployment activity (g.2). 

g.2 – Middleware Test, Certification, and Deployment

Task

· The Middleware Test, Certification and Deployment activity is responsible for certifying, preparing and deploying the grid middleware releases.  The team works closely with middleware suppliers – such as the gLite and VDT teams.

· This activity includes integrating the components, testing and certifying the toolkit, and providing support for troubleshooting and debugging the grid middleware. It also covers preparing the certified releases for deployment, preparing installation mechanisms and tools and accompanying instructions and guides. The testing activity requires building and maintaining a complete testing framework and associated test suite used in the certification process.  

· A significant task is that of in-depth debugging of (potentially) all middleware and applications components to attempt to address problems.  It requires working closely with the team responsible for running the grid infrastructure services at CERN, and collaborating with other LCG sites in order to build a stable and robust system.  

· The deployment task involves organising and managing the deployment and installation of the middleware at each of the collaborating sites, and supporting those sites either directly or through the intermediary of the Tier 1 sites.  

· The activity should also assist in the provision of training where appropriate.  

Deliverables

· Tested and Certified middleware releases, prepared for deployment and installation.  Tools to assist in the process.

· Associated release notes, installation guides and instructions, providing training. 

· Middleware patches and bug fixes, applied either directly to the release or provided to the middleware suppliers.

· Testing framework and test suites.

g.3 – Experiment Integration and Support

Task

· The Experiment Integration and Support (EIS) activity is responsible for working directly with the experiments’ computing groups to assist in the integration of the grid middleware with the experiment software and to ensure that the grid facilities are used in an optimum way.  The task requires staff experienced in grid middleware and particularly in the specific details of the actual middleware, with a good understanding of how it works and how it is best used, and where its failings are.  It also requires that the staff have a good in-depth understanding of the experiment needs, ways of working, and eventually how their software works and is used. 

· The task requires communicating back to the testing and deployment activities, the middleware developers, and the infrastructure operations team, the needs and requirements of the experiments.  

· The activity will also provide some of the missing tools where appropriate, or express these as requirements to the appropriate groups.  

· A significant task within the activity is the provision of user guides, “how-to’s”, FAQ’s (frequently asked questions), example use cases, and so on, that help applications use the infrastructure.  It is expected that the team also undertakes the provision of training courses aimed at assisting the applications use of the grid. 

Deliverables

· EIS testbed where experiments can validate and test pre-release middleware functionalities

· Documented requirements and use cases to address missing or wrong functionality

· CVS repository of working use-case examples

· User guides, FAQ’s and training courses

· Tools and APIs to aid in integrating the applications with the grid middleware

· Reports on problems encountered during the execution of the task

g.4 – Infrastructure Coordination and Operations

Task

· This activity provides the overall coordination of the operations activities across the whole of the infrastructure comprising the LCG/EGEE grid, interacting with the various operations organizations at different sites – e.g. LCG Tier 1 centres, EGEE Core Infrastructure Centres and Regional Operations Centres.  

· Responsible for the operation of several grid services for the LCG experiments: management of the CERN certification authority; management and maintenance of the registration authorities for the LHC and other CERN experiments’ Virtual Organizations (VOs); Replica Location Service; coordination of the production service and the pre-production service that use the LCG/EGEE grid. 

· Security coordination, including the provision of the LCG security officer, responsible for coordinating operational security activities on a day-to-day basis within the LCG/EGEE grid, and working in the security policy group to ensure the connection of the policy with real-world activities.  

· The operations and security team works closely with other grid organizations (Grid3, NorduGrid) in order to bring the infrastructures closer together with the goal of becoming interoperable.  

· The operations and security team also participates in the provision of training courses.

Deliverables

· Operations manuals and guides

· Problem tracking system used in supporting operations

· Operations problem management

· Provision of operations training

· Operations monitoring and accounting systems

· Contribution to security and registration policies
� See documents from the sixth oversight committee meeting at � HYPERLINK "http://www.gridpp.ac.uk/docs/oversight/" ��http://www.gridpp.ac.uk/docs/oversight/�.





� http://cern.ch/lhc-computing-review-public/Public/Report_final.PDF


� The staff cost calculation assumes an exchange rate of £1 = CHF2.2 and that the funding is used to extend the contracts of the people currently in post. 


� The financial contribution is shown on a calendar year basis for indication only. As for GridPP1, we expect that the payment schedule across UK financial years will be agreed between CERN and PPARC.


� � HYPERLINK "http://arda.cern.ch" ��http://arda.cern.ch�





�I think we should delete this. Certainly “strong” and I don’t see an easy way to delete just the one word.


�I don’t like this paragraph as it stands and would be tempted to simply delete it. Why is it here? And the last sentence seems a threat, especially if Steve’s change of “might” to “will” is implemented. But this is maybe just my view from CERN.
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