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Introduction

The GridPP project, in close association with the flagship European DataGRID project, has achieved remarkable successes in the last two years. Perhaps the most compelling success is that of the pervasive prototype Grid testbed existing throughout Europe and including the UK as a major component. This is a complete working Grid, to which real user production jobs can be submitted in a properly manageable and scalable way.  

The map below shows the UK testbed sites. All of testbed sites can be said to be truly on a grid (as opposed to only supporting a set of low level tools) by virtue of their registration in a comprehensive resource information publication scheme, their accessibility via a set of globally enabled resource brokers, and the use of one of the first scalable mechanisms to support distributed virtual communities (VOMS).  Put simply, a user can submit a job to a broker in Italy, and find it running in Glasgow or Amsterdam a few minutes later. There are few such Grids in operation in the world today.
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The success of GridPP needs to feed to the future, and in GridPP-2 one of the principle goals is to move from an era where middleware development and testbed construction has been the focus, to an era where we focus upon building a production quality Grid running production quality services to meet the LHC challenge.

This goal embodies three key concepts:

1. The construction of a production Grid infrastructure which exhibits the appropriate level of stability, uses software which is robust and follows the emerging GGF service oriented architecture. 

2. A scalable and workable operational model including user and applications support.

3. Seamless integration with the LCG programme which defines the solution to the LHC computing challenge.

In the following text we describe in detail the GridPP-2 plan to realise this production Grid to serve the needs of the experiments in the PPARC programme.

Features required of a Production Grid

What is a production grid? A production grid has to achieve a high degree of reliability, robustness, security, and ease of use in excess of the current grid testbeds. GridPP identifies the following parts of the definition:-

	Infrastructure
	The set of services which make up the GridPP grid. These include basic resources like cpu, storage and network and higher level services like an Information Service and Resource Brokers, Certificate Authority

	Operations
	Monitoring the overall grid, identifying and reporting problems in delivery

	User Support
	A helpdesk for end users and system administrators and a support infrastructure to ensure that queries get answered, problems escalated, etc. 

	Installation and Configuration
	A common set of tools and documentation to ensure that the agreed software gets installed easily at all participating sites and is configured to interwork

	Application Software Support
	A support structure involving the experiments who will use the grid to make sure their software is correctly installed and verified at all relevant sites. 

	Middleware Support
	Support from middleware developer teams or dedicated supporters to diagnose local middleware problems 


The Players

Who will take part in constructing the production grid for GridPP?

	The Operations Manager
	A full-time GridPP2 post who will lead the deployment team

	The Deployment Team
	One person from the Tier1 and each Tier2 centre who will work under the direction of the Operations Manager to construct and maintain the GridPP production grid.

	The Deployment Board
	A body, defined in the GridPP2 Management Proposal 

	The GridPP Middleware Developers
	Together with the GSC they will provide UK support for the various elements of grid middleware

	UK Grid Support Centre
	Based at CCLRC-RAL, the site of the Tier1 Centre, as well as Daresbury Lab, Manchester and Edinburgh Universities (involved in Tier2s), the GSC provides support for a range of middleware to all UK e-science projects.

	European Grid Support Centre
	Set up initially as a collaboration between the UK GSC, FZK Stockholm, and CERN, the EGSC has already established a close relationship with Globus. 

	EGEE Operations and Support Centres
	Centres funded as part of the EGEE to provide a structure for the operation and support of the EGEE (and thus LCG) grid. It is proposed that CCLRC hosts the UK  Operations and Support Centre.

	System Administrators
	will play a big part in the rollout, integration, and end-user support of the UK Grid.


The Roles

This section puts together the features and players described above to describe how the Production GridPP2 Grid will be run.

Infrastructure

A grid is defined by a set of services. Some of these like cpu and storage resources, are present at every site, others are provided in one or a few places for the whole grid
. The services which define the GridPP2 grid will start from those which define the LCG1 testbed
. To these will be added any distinct services required to support the BaBar and RunII experiments. During the lifetime of the project the set of services will change and individual services will change (eg to support OGSA and to be replaced by EGGEE versions).

GridPP2 will only support its own services where there is no suitable service already supported by the UK Core eScience Programme or other appropriate body. For example GridPP has adopted the UK eScience Certificate Authority and is phasing out the use of its own CA. As GridPP has been in the vanguard of grid development there will be cases where no suitable service exists. In these cases GridPP2 will run its own service and track the development of similar services with the aim of moving to them where suitable.

Middleware Release Integration and Validation

The Grid must be based upon a well controlled set of stable middleware releases These releases will be controlled through a well defined phased development procedure which largely follows that of the LCG, i.e.

· A initial stable configuration will be defined and deployed based upon the final outcome of EDG and the prevailing LCG policy

· Furher development will be subject to a comprehensive set of procedures to formalise component unit tests, integration and integrated release testing, and validation against standard benchmarks.

· New releases will be constructed and upon a parallel validation testbed prior to being  turned over to the middleware deployment phase.

Middleware Deployment Procedures

Once a release has been validated for deployment the same procedures will be followed as were successfully adopted for GridPP (see “Rollout document”) whereby an independent “user oriented team” will verify the completeness, functionality and veracity of the release code and accompanying instructions. In particular they will further validate the release using a set of applications procedures. Only when a successful test release has been made will the full Grid be instructed to upgrade.

This procedure will be controlled by a formal documented process.

The procedure will be under the jurisdiction of a named person who is not involved intimately in middleware development.

Operations and Support

RAL is leading the development of an Operations Centre for LCG1 and should be one of the major Operations and Support Centres for EGEE. EGEE plans to support a series of Centres across Europe These include 
· Regional Operations Centres (ROC) which deploy Grid middleware at Resource Centres to connect resources to the EGEE Grid and provide geographically local front line support to both users and Resources Centres. There will be an ROC in each of the eight partner regions participating in EGEE, plus CERN. The ROC mandate includes the support to new Resource centres joining EGEE, the test and certification of those as EGEE nodes, as well as the detailed troubleshooting and middleware upgrades.

· Core Infrastructure Centres (CIC) which provide the basic service infrastructure of the Grid, operating the key services which connect users with resources. The CICs will also support the Regional Operations Centres..
If the EGEE bid is successful, these centres will provide key support to GridPP2 centres but there is still likely to be UK-specific issues to be supported. The best leverage of UK wide resources will be achieved  by GridPP staff working within the EGEE support centre structure. 

Also included within the operations and support sector will be a set of specialists able to provide middleware support, monitoring  and maintenance for at least the Tier 1 and Tier 2 centres.

LCG Liaison

The LCG programme is central to the production Grid required for the LHC. This aspect is so important that we propose to formalise LCG liaison through the management structures. This will probably be achieved through dedicated technical and managerial cross representation on GridPP boards.

An important addition for GridPP-2 will be the requirement for LCG to regularly report to the PDB on results of performance monitoring which indicate the efficiency and usefulness of the UK component of the LCG Grid.   

Quality Control Feedback Mechanism

An innovative mechanism which we introduce is an independent SLA performance monitoring unit. This unit will develop measurement mechanisms to quantify and assess the service provided against the pseudo-SLAs described above.  It is essential that this work is undertaken by a team who are independent of the deployment team themselves.  Most likely this will be “contracted” out to a site remote form any Tier1 or 2 sites.

The output of this unit will be reported to the PD

Management Model

The procedures and mechanisms outlined above will be implemented and managed using the following model:

a) A full time Operations Manager will be appointed.  The responsibilities of this post will be to ensure that all of the above procedures are formulated in detail and carried out.

b) The Operations Manager will be a member of the Deployment Board. [Note that the Chair of that board may well not be the Operations Manager, but be a part time appointee form the community, and their role will be simply to convene and Chair the meetings as an independent person. This will ensure the Operations Manager is free to concentrate upon operational matters]. 

c) A release validation officer will be identified. This person will take responsibility for the development and implementation of the release procedures outlined above. This person will report to the Operations Manager.

d) A deployment officer will be identified. This person must be independent of the release manager. They will carry out the duties described above. 

e) Resources will be identified for full time operations and middleware support personnel

f) An independent SLA monitoring unit will be set up as described above.  This unit will report to the Chair of the Deployment Board. In this way the reporting line is independent of the Operations Manager (upon whom they are in effect reporting)

g) An applications validation team will be drawn from the experiments applications staff. This team will run a pre-defined set of experiments test programmes as part of the validation procedure for each new release.

Metrics for success

We believe it is essential to define clear metrics for success at the outset. We also believe it is most appropriate and effective to define these metrics in terms of the operational production Grid meeting the fundamental goals of the experiments in terms of users and data production requirements.

We propose the following metrics

· Number (or fraction) of possible LHC experiment production jobs submitted to the Grid.

· Number (or fraction) of possible non-LHC experiment production jobs run on the Grid

· Fraction of experiment production jobs successfully completed.

· Number (or fraction) of users having run at least N user jobs on the Grid and fraction successfully completed.

· Fraction of user support requests successfully resolved within specified periods.

· Grid availability 

· At least one non-HEP specific resource provider supplying resources to the PP Grid, and having been used by at least one experiment.

We believe these output focused metrics are the best way to ensure that the resources are used to best meet the requirements of experiments and hence achieve the primary PPARC objective for LHC computing.

We also believe it is not appropriate to attempt to define the numerical targets for these metrics at this stage. Instead this will be done as the first task of the Deployment Board and User Board. This will be done under the jurisdiction of the GridPP2 Oversight Committee who will be asked to agree the targets.

All appropriate metrics will be included within the SLA and monitored by the independent SLA monitoring unit. 

Interworking with other grids

Participating in LCG 

This will be the main motivation of GridPP2. GridPP2 will therefore, by construction, be closely aligned with the LGC programme at all times. An LCG representative will be a member of the DB. While the LCG plans are still being completed there will be a series of ‘data challenges’ by the four LHC experiments which present increasingly rigorous demands on the LCG. The UK will participate in these challenges, producing data, processing it, storing the results and transferring data around the grid.

The UK will participate in all the LCG planning and operation bodies but extra work will be required for the UK to adapt LCG along side the other grids. 

Working with UK Core eScience Grid

The UK’s Core eScience Programme is currently constructing what it calls its Level 2 Grid. This is a grid which supports a series of applications and allows discovery of resources for remote job submission. GridPP2 will integrate with this wherever appropriate and possible.

Summary

GridPP2 will deploy a production quality grid to meet the requirements of the LHC and non-LHC experiments. It will align its technology and timescales with those of the LCG project, which defines the Grid for the LHC. 

GridPP2 will build upon the experience and successes of the Grid testbed deployed as part of EDG/GridPP. In moving form testbed to production the procedures associated with the software infrastructure (development, deployment, testing and support) will be made rigorous, and will be tightly controlled by auditable documentation.

GridPP2 has outlined a management infrastructure designed to focus upon production services and operational support. This will require a deployment team, lead by a dedicated “Operations Manager” with the sole job of overseeing the planning, adherence to scheduled deployment targets, and implementation of appropriate support mechanisms. The performance of the deployment team and manager will be monitored using an SLA, with the assessment carried out by an independent institution. The metrics used will be “user oriented” and designed to ensure that the facility is useful to, and used by, PPARC experiments and theory groups. 

� The services on EDG are: an Information Service, Workload Management Services (including Resource Broker and Logging and Book-keeping), VO servers, an Acceptable Use Database, Replica Catalogues, Computing Elements, Storage Elements, User Interfaces, a Package Repository, Certificate Authorities


� The LHC Computing Grid Testbed 1 will run from July 2003 into 2004.
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