GridPP Response to Referees' Reports


GridPP wishes to thank the referees for their support for the project and take this opportunity to clarify some of the points raised.

First Report

There were no 'Comments for the Applicant' to address.

Other Comments:

Tape Storage

(Under 'Other Factors')

A large fraction of the disk proposed is used as scratch space so the ratio of permanent data on tape to disk is much higher than suggested by the raw figures. The incremental cost of tape is low enough that the tape capacity can easily be increased without much effect on the budget.

We agree that the cost-effectiveness of tape in the future is unclear but we keep in touch with the plans of other large Particle Physics labs and have not found any who have yet made hard plans to phase out tape. Raw disk and tape costs are converging but there are many other factors such as the manpower costs of managing data spinning on disk and the reliability of filesystems and RAID controllers that lead us to believe that tape will provide the cheapest and most reliable method of data storage well into the lifetime of GridPP2. The hardware figures in the proposal are merely indicative of what could be bought within the proposed budget. The management plan is that actual purchases are subject each year to review by the experiments to determine the split between CPU/disk/tape in that year's purchase. The tenders themselves take advice from GridPP's Hardware Advisory Group which takes input from other labs on just such issues as tape/disk.

Second Report

Comments for the Applicant:

a) Relative Tier-1/Tier-2 costs

There is obviously parity between Tier1 and 2 in CPU but the LHC computing problem is not just about raw CPU power, but also about the balance between CPU, memory, disk, I/O, networking capability and archival storage. The system as a whole needs to be balanced between these elements. For GridPP the extra factors that distinguish a Tier1 are:
· The reliable long-term storage of data 

· The focus for rollout and support of middleware around the UK
· primary UK contact point for LCG/EGEE operations

The Tier1 perceived cost includes these issues also making it look more expensive.
In the tier centre provision, GridPP has followed two tracks: the Tier-1 Centre is planned in detail, and funded by GridPP to provide a guaranteed service to meet our minimum requirements and commitments to LCG. The Tier-2s are subject to much more uncertainty about their future level of capacity and the extent to which they will be shared with other users. Tier-2s may provide more resources but the associated risks of delivery are much higher. We feel that providing a fully-funded Tier-1 resource is the preferred way to manage this risk.

We assumed the same unit hardware costs at the Tier-1 and Tier-2s but the figures for Tier-2 hardware in Table 21 are incorrect (~£1m/year should be ~£2.7m/year). Overall the Tier-2 costs/CPU appear much less because we are only proposing to fund part of the manpower cost and not everything as at Tier-1.

b) Development of Tier-2s

It is already assumed that the Tier-2s are used for science outside of HEP. Until recently it was true that most of the resources deployed at the proto-Tier-2 sites were earmarked for specific HEP applications (from JIF/JREI). However resources funded by SRIF and soon SRIF2 have a much wider constituency and are shared between many disciplines often as part of a Core e-Science Centre (e.g. LeSC). We fully expect the Tier-2s to develop as multidisciplinary centres and hope that this will attract additional funding and give extra value to the resources in the future. However this means that today we cannot reliably estimate what the HEP share of the Tier-2 resources might be beyond the next one or two years. We hope that the EGEE project will provide a focus for convergence of the GridPP Grid and the Core e-Science and possible other Grids.

The LISA/STEP and MICE Collaborations have been using the Tier-2 facilities in London and the Gravitational Wave Collaboration Grid1D are planning to use ScotGrid. Further examples of non-HEP Tier-2 activities can be found in Appendix 3 of the Tier-2 Planning Document. The Future Management section contains details of the local management structures that are being put in place to manage these facilities in future. The Tier-2 centres will be represented on the Grid Deployment Board and on the Project Management Board.

c) Application Interfaces

The application work package will see the present programme of work continue in essentially the same areas as supported at the moment with additional manpower allowing new projects to adapt to the Grid environment. This part of the programme is essential to ensure the UK GridPP middleware developments focus on delivering products that will be of use to the Particle Physics community within the UK and beyond. GridPP1 had already demonstrated that this interaction is essential. 

GridPP1 has been fundamental in initiating projects within the international experimental community. The UK have been the driving force in the SAM project at Fermilab (FNAL) between CDF and D0, the joint ATLAS/LHCb GANGA project at CERN and Lawrence Berkely Laboratory, as well as the persistency solutions of BaBar and CMS. The UK have also been involved in the developments of the common Monte Carlo production tools being used in DØ (FNAL) and CMS (CERN.) Much, if not all, of this work would not have been possible without GridPP support. In addition, the funding of applications within GridPP has allowed UK physicists to take leadership roles with the computing projects of many of the experiments, for example the SAM/Data Handling project at FNAL, the offline computing co-ordination for LHCb and the chair of the International Computing Board of ATLAS.

The high profile the UK has achieved within the computing projects of the respective experiments would be at risk if funding for this area of work would be curtailed.

The need of the application programme within GridPP2 is reflected in the large number of expressions of interest outlined in the GridPP2 Applications Planning Document. This corresponds to a request for a greater amount of manpower than would be available through the GridPP proposal. To deal with this situation, it is envisaged that the current projects will be peer reviewed in the first quarter of next year and detailed proposals for new projects submitted on the same timescale. As with GridPP1 a panel will be constituted, chaired by senior member of the field external to the GridPP project with a proven track record in computing, to review the whole application work package and assess how the manpower associated with the applications will be distributed to the experimental projects. It would be premature to draw up detailed work specifications and milestones at this stage.

d) Middleware

GridPP has been and still is a major contributor to the EU DataGrid (EDG) project (having responsibility to discharge PPARC's obligations in this contract). To this end, there exists an extensive middleware development programme delivering core functionality to EDG which also contributes to the foundation of the LCG and (implicitly through the anticipated close synergy of EGEE and LCG) EGEE middleware.

GridPP has discussed their middleware plans with LCG and sees them as major contributions. LCG is foremost a deployment project and depends heavily on work in projects such as GridPP/DataGrid for its Grid technology implementations. By design, gridpp2 middleware proposals are aligned strategically with the needs of LCG and EGEE, and hence applications requirements. In addition, one of the activities is explicitly designed to forge synergies with the core e-Science programme in the UK.
The balance of PPARC funded middleware effort has increased between GridPP1 and GridPP2 within a roughly constant total to a) capitalise on the significant achievements of GridPP1, b) to support the move from current prototypes to robust production quality services (including the transition to OGSA based middleware) and c) to ensure full coverage of evolving requirements. However, this is all in the context of criteria ensuring appropriateness and timeliness of the activities and in the absence of continuing EPSRC funds for specific work under GridPP1. More specifically:

a) Data & Storage Management - mission critical to Particle Physics - stays constant.

b) Workload Management - leverages core programme expertise in OGSA- absorb previous EPSRC funding.

c) Security - underpin previously under-resourced role in LCG and UK lead in meeting requirements (leadership within GGF) - expanded resources.

d) Information & Monitoring - UK leadership & provision in LCG - resources to match requirements as participant in EGEE.

e) Network - acknowledged domestic & international leadership - resources to meet requirements as participant in EGEE.

e) Science Metrics

Development of metrics to measure the scientific effectiveness of the overall system is certainly desirable. We see this as a medium term goal, however.

Today, the question is not "is the system optimised to speed the scientific productivity of the end user community" but, rather "how do we create the computing infrastructure to enable analysis of the LHC data". Although HEP computing has been widely distributed for many years, the complex analysis work - a chaotic workload with high aggregate demands for CPU capacity, disk storage  - has been concentrated in a very limited number of sites. For LHC, though, no site will have sufficient resources to host this work. Even CERN, as the host lab, will have just 10-15% of the resources required for analysis. In these circumstances, an infrastructure which combines widely distributed resources and presents them to users as a virtual computer centre is essential for effective exploitation of the LHC data.

The need for such an infrastructure has long been recognised within the LHC community, for example, in the MONARC project which was launched in 1998. Alignment with the wider distributed computing community, through the adoption of Grid middleware and a move to the Open Grid Services Architecture, minimises the cost of developing this infrastructure for the HEP and LHC community. Should the UK not play a full part in the development of this infrastructure, it is extremely likely that UK physicists will be at a disadvantage as LHC comes onstream.

We expect these developments will also benefit the non-LHC experiments although this is hard to quantify. The BaBar experiment has already benefited from the prototype Tier-1/A centre at RAL and GridPP has been the catalysis for the convergence of the Tevatron experiments D0 and CDF on the SAM system. We hope that new smaller experiments will be able to use the Grid 'out of the box'. The use of shared software and hardware resources must increase efficiency and hence ultimately lead to more science output.

Other Comments:

Post 2007

(Under 'The Proposal')

It is very difficult to estimate compute resource demands up to 2007 let alone beyond. The experiments and the LCG project will be producing Computing Technical Design Reports during the period of GridPP2 which should help firm up the estimates. The requirements will rise steeply at LHC turn on but the rate will depend on the initial luminosity. 

Science Advisory Panel

(Under 'The Proposal')

We believe that the existing Collaboration Board, which is made up of (mostly) the HEP Group Leaders from each institute, already fulfils this role. In addition the User Board that will supersede the current Experiments Board will provide scientific input from all Particle Physics experiments and interested parties.

Load Usage

(Under 'Resources' section b)

In the early part of GridPP2 we expect each experiment to request a large number of resources for a few weeks at a time in order to complete their 'Data Challenges'. These challenges will be planned in advance and coordinated between experiments so as to maximise the efficient use of the resources both in the UK and elsewhere. Towards the later part of GridPP2 we expect a more chaotic usage pattern as individual physicists start to try out their much smaller but much more frequent analysis jobs.

