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This note is a reply to a series of questions sent by one of the LHCC referees, Fernando Ferroni, on 12 September 2002.

	Management:

-looks pretty baroque, with people covering different (or maybe the  same) role in different boards. Does it work ? Do you plan for a revision after some experience ? More important than all, where decisions are really taken?


The project covers a very wide area and has a large number of stake-holders, all of whom must have an opportunity to monitor and/or influence different aspects of the projects. At the working level there are two important committees – 

· The SC2 identifies common solutions, sets requirements for the project, approves the work plan, and monitors progress

· The PEB manages the implementation of the requirements set by the SC2, organising the work into sub-projects or work packages, coordinating between the Regional Centres, collaborating with Grid projects, and organising the pilot grid service

The SC2 brings together the four experiments (the computing coordinator and one other computing expert) and one person from each of the major Tier 1 Regional Centres. To prepare the requirements specification the SC2 may use an RTAG – Requirements and Technical Assessment Group. This is a working group with a limited scope and lifetime (normally 2 months) defined by the mandate given to it by the SC2.  The RTAG must produce an interim report so that the SC2 can be sure that it is making progress within the defined scope. An RTAG has one member per experiment and appropriate experts. The experiment members are normally themselves expert in the area of the RTAG's work. When the requirements have been defined by the SC2, they are handed to the PEB for implementation. 

The 
PEB, chaired by the project leader
, manages the work of the project. Because of the broad scope of the project the work is divided into four areas, each with its own project manager:

· applications – providing the basic tools and infrastructure for applications software development, and the organisation of projects to implement the common solutions decided by the SC2

· fabrics – the management of the large computing cluster at CERN, sharing of technical information with systems management staff at other large regional centres, regular re-evaluation of the evolution of the basic technologies that are used to build computing systems, regular re-assessment of the cost of the LHC computing facilities

· grid technology – negotiating the provision and maintenance of the software tools (middleware) needed to interconnect the regional centres to form a global grid. The base assumption is that initially these tools will be developed by projects that have been funded independently of the LCG (e.g. DataGrid, CrossGrid, DataTAG in Europe, Globus, iVDGL, GriPhyN, PPDG in the US, ..). Taken together these projects are much bigger than the LCG. This area is therefore concerned with pressing LCG requirements on these independent projects, and negotiating deliverables, time scales and support. Later it may be necessary for the LCG to develop and maintain some software itself, or we may be able to obtain support and software from industry. It is too soon to say.

· grid deployment – organising and operating the pilot global grid service for LHC. This will involve a great deal of coordination between the managers of the regional centres and the people responsible for running production in the experiments. In addition, there are three main areas of work – building and certifying a distribution package for installation in the regional centres, running the grid infrastructure (the information services, registration services, call centre, operations centre, ..), and providing user consultancy and support.

The work in these areas will be managed directly by the area managers, with the PEB being kept informed of problems, resource allocation, and work plans, taking action and making decisions as necessary. The PEB agrees on the resource usage, deliverables, schedule and milestones. Once all of the areas have developed their own formal plans (WBSs – scheduled for then end of this year) the PEB will have a more active role of tracking milestones and taking corrective actions if necessary. The PEB consists of the area managers, experiment delegates, and people who represent real external resources (who are there to help to bring their resources to bear when needed).

There are many technical and detailed decisions that have to be made. These should, whenever possible, be taken by the people responsible for the work. However, there are many things that will require decisions that must be taken more formally and visibly, and there may be cases where there is disagreement. In order to ensure that the people who will bear responsibility for the results take such decisions, two formal committees are defined, effectively sub-committees of the PEB. 

· The Architects' Forum – the four architects of the experiments and the applications area manager. This makes all decisions concerning the design strategy and implementation choices concerning the applications projects.

· The Grid Deployment Board – one senior regional centre manager from each country taking an active part in the LCG grid service, the production managers of the experiments, and the area managers for fabric, grid technology and grid deployment. This makes all decisions concerning the grid service (scheduling the resources, standards and quality targets, which systems software and tools to support, ....).

Summary – 

· The SC2 sets the requirements and monitors the project.

· The PEB organises the work, delegating the details to four area managers.

· Implementation decisions are taken as close to the work as possible, with the help of two formal decision-making committees – the Architects' Forum covering the applications area, and the Grid Deployment Board covering the other three areas.

· The PEB or the project leader takes decisions that are not taken at a lower level.

· Certain decisions of a particularly significant nature, or implying changes of strategy, are taken to the SC2 for endorsement. 

It is too soon to know if it works – the grid deployment manager only started on 2 September, the Grid Deployment Board meets for the first time on 4 October, the requirements in areas of major significance have yet to be articulated, the detailed WBSs will only be produced around the end of the year. The PEB side of the project will remain flexible and will be (is being) adapted as problems are encountered and as the work evolves. The basic division of responsibility between the SC2 and the PEB should not be changed too quickly, but of course it should be reviewed in the light of progress. 

	somewhat related, in absence of a document MoU-like how the funding agencies take part in the life of the project and can monitor it ?


There is a Council paper (CERN/2379/Rev., 5 September 2001), agreed at the Council meeting on 20 September 2001. This defines the outline of the project. The minutes of the Council meeting include a set of "pledges" of resources for the LCG over and above the part that comes from the CERN base budget. The process of turning the pledges into commitments is still under way. The Council paper foresees the creation of a Computing Resource Review Board. It meets twice a year (in the same week as the LHC experiment RRBs), is chaired by the Director for Scientific Computing, and includes the funding agencies that contribute to the project through special contributions to CERN (personnel or materials), or the provision of Regional Centre capacity. The C-RRB (like the other RRBs) concentrates on the provision of and use of resources. It will hear a report from the secretary of the LHCC on the status of the project as seen by the referees,

	Software:

-database looks the most urgent thing. Can you show a master plan toward it ? Have you got agreement from the experiments ? Do they contribute with manpower ? Is , more in general, manpower an issue ?


The database (object persistency) issue was tackled as the first priority by the SC2. Building on some solid experience with Root and object databases, the experiments came to an agreement on the requirements on 5 April (see http://www.cern.ch/lcg/SC2/RTAG1/finalreport.doc). This is a hybrid solution, using a relational database for meta data, and storing the physics data itself with Root I/O in conventional files. The PEB responded with an implementation plan presented to and approved by the SC2 on 2 August (see the SC2 presentation at http://www.cern.ch/lcg/peb/web/pool-sc2_020802.pdf).  The project doing the work is called POOL (see http://lcgapp.cern.ch/project/persist/).  There is an outline plan for the work, including internal milestones (see the SC2 presentation and the Application Area planning data linked to the Applications Area web page - http://www.cern.ch/lcg/peb/applications).  

The experiments are contributing to the POOL project with manpower. The current POOL resources are as follows: 

	Funding Source
	LCG
	IT
	EP/Exps
	Total

	
	
	
	
	

	Effective FTEs
	2.9
	2.4
	4.5
	9.8


Manpower provided through special funding for LCG is not an issue at present. It is, however, very important that the experts in the LHC experiments take part in the project. The experience with POOL is very encouraging. 

	-Can you specify with some order of priority the different software projects you are starting ?


The following is a prioritised list of the most important applications software projects, with the current status. In several cases it is noted that an RTAG to define the requirements is in process – information on the mandate and status of the RTAGs is available via the SC2 web page (http://www.cern.ch/lcg/sc2).

1. Software process and infrastructure – requirements set by SC2, implementation plan scheduled for presentation to the SC2 on 11 October.

2. Persistency framework – project under way (see previous question). 

3. Core framework services – An RTAG is in process (RTAG 8 – Applications architectural blueprint), which is scheduled to report to the SC2 on 11 October. It is expected that this will provide the basis for defining a project to begin implementation of the core services for supporting the LCG architecture.

4. Simulation – An RTAG is in process (RTAG 10).

5. Detector description – The RTAG on this (RTAG 7) is scheduled to present its final report to the SC2 on 11 October.

6. Event generators – An RTAG is in process (RTAG 9), scheduled to present its final report to the SC2 on 11 October.

7. Analysis tools – Following the report of the Architectural Blueprint RTAG (RTAG 8) it is expected that another RTAG will be started to specify the requirements for analysis tools.

8. Math libraries – The requirements have been specified by RTAG 3, which reported to the SC2 in May. Resources are now being identified, and it is expected that an implementation plan will be presented to the SC2 within one or two months.
There is software development also in areas other than physics applications. The main priorities are:

1. Grid middleware – a first set of requirements has been defined (RTAG 4). In the short term we are looking for solutions that respond to these requirements from external Grid projects. The approach is covered below in the answer to the questions on "GRID". The status is scheduled to be presented to the SC2 on 11 October.

2. Mass Storage Management – the requirements for mass storage management associated with data recording at CERN have been specified (RTAG 5). 

3. Fabric management automation – this is an ongoing activity, initiated before the start of the LCG project, to streamline the operation of the very large computing system required for the Tier 0+1 centre at CERN. The scale of the CERN facility has been set by the requirements specified in the report of the Review of LHC Computing (the Hoffmann Review) that led to the creation of the LCG project.

	-how is GEANT4 located in the LCG space ?


GEANT 4 is being developed and supported by an independent project, with its own distinct collaboration board and management organisation. CERN, three of the LHC experiments, and many of the HEP institutes taking part in LHC are members of the GEANT 4 collaboration, which also includes members from other experiments and other sciences. GEANT 4 is an essential tool for the LHC experiments that are members of the collaboration, and the LCG project invited the chairman of the collaboration to an SC2 meeting in April 2002, where he proposed the creation of a HEP User Requirements Committee (HEPURC), chaired by a member of an LHC experiment, to define the requirements of HEP. This proposal has been included in the draft of a revised MoU, which is currently being discussed by the GEANT 4 collaboration. The RTAG on Simulation, currently under way within the LCG project, should define the high priority requirements for LHC within GEANT 4.

The CERN resources invested in the GEANT 4 project are considered to be resources of the LCG project and, with the exception of some commitments for the provision of general support for the collaboration, will work primarily on the implementation of the LHC requirements. 

	Hardware:

-needs for year 2003 and 2004. what you plan to do with it ? who pays? do they agree ? How you make use of the hardware existing in the TIER1/2 of the experiments or regional centers ?


The materials funding in the LCG project at CERN has two components: the equipment and services for support of the LHC physicists at CERN, including the production batch services (funded from the base CERN budget), and the specific equipment and services for prototyping LHC computing, providing testbeds and resources for computing data challenges, and upgrading the power and cooling infrastructure of the CERN computer centre to meet the needs of the foreseen LHC computing equipment (funded from "special" contributions). During 2003 and 2004, the equipment funded from special contributions will be used for three purposes:

a. Testbeds for integrating, testing and certifying the grid middleware used for the LCG grid, and high performance cluster development;

b. computing resources for the CERN node of the LCG grid during the early stages of the rollout (Beta testing phase);

c. computing resources for physics simulation and analysis once a stable grid service has been achieved, or when the capacity is not required for computing tests.

In addition, material funding is required in 2003-04 for the preparation of the computer centre for Phase 2 of the project (power, cooling).

As specified in the Council Paper defining the project (CERN/2379/Rev.), the materials funding is assumed to be provided by special contributions from member or associated states, over and above their contributions to the base CERN budget. At present there is a serious shortage of such funding  - ~50% of the total amount required over the 4 years of the project. At the Computing RRB in April, some funding agencies said that they no longer agreed that the funding of the upgrade of the Computer Centre should be included in the budget of the project. On the other hand, while there is CHF 4-5M missing for the computing capacity and services for the operation of Phase 1 of the project, there is no disagreement in principle to providing funding for these activities. 

The computing resources of the Regional Centres will be essential for the deployment of the LHC Grid Service. An initial view of the size of the resources that are potentially available can be obtained from the Web (see http://www.cern.ch/lcg/peb/rc_resources). The Grid Deployment Board, which meets for the first time on 4 October, will define over the next few months the schedule for including these and other resources in the evolvig LCG Global Grid.

	-when you will accept the charge of producing events for an experiment Data Challenge will you rely on resources not at CERN? Will you have the control (coordination) of them? Will you need a minimal set of 'GRID' tools to be validated? 


The experiments have the responsibility of producing the events for physics data challenges (by whatever means, Grid or otherwise). The LCG will be responsible for providing a Grid infrastructure as one way of doing this. As explained above, the Grid Deployment Board (GDB), with one member from each country taking an active part in the project, will define the schedule for including resources at Regional Centres in the LCG Global Grid service. The GDB will also define the standards and access policies necessary to operate the service. The national members of the GDB have been nominated and the first meeting will take place on 4 October. Since the GDB members come from the senior management of the largest regional centres in each country, it is expected that this will provide a practical mechanism for coordinating the resources in the Regional Centres and CERN.

One of the tasks of the GDB is to create a specification of the first production grid service (LCG-1), including the detailed list of systems software that will be deployed and supported. This must include a set of Grid tools that match agreed requirements. At this stage in the development of Grid tools operational considerations like reliability, scalability, integration with regional centre mass storage systems, and inter-operability between tools coming from different projects are very important issues. The GDB, representing the management of the regional centres that are responsible for reliable operation the Grid, must agree on the operational suitability of the grid tools to be deployed. There is a difficult balance to be achieved here between desired and attainable functionality and operability, with important implications for all four areas of the project. In order to make a decision, the intention is to have the project's Chief Technical Officer advise the GDB on a suitable tool set. His proposal will be developed in consultation with an advisory group of expert users, the technical coordinators of the grid development projects and operations experts from regional centres.   

	GRID:

-explain the relation between LCG and GRID 


The LCG has produced a first statement of the LHC grid requirements - see HEPCAL – the LHC Grid Use Cases - http://cern.ch/fca/HEPCAL.doc. The assumption is that the grid middleware required to fulfil these requirements will come from sources outside the LCG project.

There are many Grid Projects funded by national agencies and the European Union to produce and/or demonstrate grid middleware. A subset of these projects is managed by or focused on the HEP community – for example DataGrid, CrossGrid, DataTAG, INFN Grid, GridPP (UK), NorduGrid and others in Europe, PPDG, GriPhyN and iVDGL in the US, in addition to projects in Japan and elsewhere. All of these projects have their own reporting structures, goals and deliverables, set by the agencies that fund them. Most of the projects have funding limited to a few years, and in some cases will cease operation well before the end of LCG Phase 1. Long-term support for the middleware developed by these projects is unclear. There are a number of simplifying factors: all of these projects use some basic middleware developed by the US Globus project; only a few of the projects develop middleware (the others are primarily demonstrator or deployment projects, producing only high level tools); there are two major groupings – around DataGrid, and those that subscribe to the Virtual Data Toolkit in the US. The ALICE experiment has independently developed a Grid tookit called AliEn that has been used in their production this year.

There is considerable industrial interest in Grid middleware, and several well-established companies are investing heavily in this area (e.g. IBM. SUN, HP, MicroSoft). However, at present the relevance of the products that may emerge to the requirements of LHC is completely unknown.

In order to make progress while waiting for this situation to mature, the LCG has appointed a Grid Technology Area manager to ensure that the requirements of LHC are understood by the Grid projects, to press for the implementation of middleware to respond to these requirements, and to negotiate the provision and support of middleware selected for deployment by the LCG. The Grid Technology Area manager is also the manager of the leading European grid project (DataGrid). To ensure close contact with the US grid projects one of the leaders of the Globus project is a member of the SC2, and the PEB includes two senior people from US HEP-related grid projects.

In summary:

· the strategy is to use the middleware that has been developed by specialist projects, rather than develop new tools specific to LHC;

· support for these tools will be negotiated where possible with the suppliers, but may in some cases have to be provided by the LCG project itself;

· considerable flexibility will be required to navigate within this immature field of development.
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