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Introduction

The User Board is the key forum for the GridPP user base, with each PPARC-funded experiment providing one or more representatives at UB meetings. It acts as a conduit for communication between the User, Development and Deployment communities, with the GridPP Applications Coordinator and Deployment Coordinator invited to all meetings. The UB meets quarterly in order to review the allocation of computing resources between experiments, and the quarterly reporting on applications-related effort.

Resource Allocation

A key role of the UB is to allocate large-scale computing resources to experimental activities. There have been a number of changes to this process during H206.

Requirements gathering

Resource requests to the UB are generally based upon experiments’ best estimates of future usage. It is clear that, due to the dynamic situation with respect to experiments’ Grid usage and data challenge scheduling, such estimates will naturally evolve over a short timescale. This is particularly true for the LHC experiments, which face many challenges in the ramp-up of their computing systems over the coming year. In addition, high-level planning decisions on experiments’ activities are clearly made from the top down, and not from the bottom up by physicists in each country. In such a situation, information beyond simple numerical requirements must be made available to those responsible for resource allocation, in order to correctly judge current and future priorities and the impact of allocation decisions.

A greatly increased level of detail has therefore been requested, and for the most part forthcoming, in the experiments resource requests for Q106 onwards. Experiments are required to include in their requests appropriate background detail of the nature of their workload, and how this relates to top-down data challenge plans (for future experiments) or data-taking plans (for running experiments). Where relevant, experiments are encouraged to make their internal planning for data challenges, etc, directly accessible to the UB chair, in order to ‘cut out the middleman’.

Tier-1

At Tier-1 level, the UB must allocate within the overall resource envelope defined by the GridPP procurement programme. This programme is managed by the Tier-1 Board, in accordance with the GridPP top-down Tier-1 planning. It is intended that allocations to experiments will, on average, converge with the strategic weights expressed in the Tier-1 plan. However, the UB has freedom to make tactical allocations of resource in light of the changing needs of the experiments on a quarterly basis. In addition, the UB allocation is directly based upon a detailed short-term estimate of available resource, taking into account the full practicalities of hardware deployment during the coming quarter.

The stated requirements of the experiments usually exceed the available resources by some margin. However, there has frequently been past under-use of requested resources by experiments. In response to this, the UB now follows a policy of explicit over-allocation for CPU and mass storage resources. The CPU request of each experiment is converted to a ‘target share’, which is then implemented within the Tier-1 batch queuing system. The queuing system takes into account short-term usage history. For mass storage resources, no such ‘fair share’ system is currently allocated, since the hard limit on usage has not yet been met.

Over-allocation of disk resources is more challenging. From the experiments’ point of view, it is important to know at any given time precisely how much storage resource is available, in order that no work or data transfers be scheduled which will later fail due to lack of storage capacity. From the operational point of view, there are difficulties in allocating disk in quanta less than one drive array; a key issue here is the possibility of an array failure causing data loss for a number of experiments, and thus complicating the recovery process for all concerned. The UB therefore does not currently follow an explicit over-allocation policy for disk. Instead, disk space requests are scrutinised in the light of past usage, and explicitly reduced in order to constrain the total request to the available resource. In practice, this is the most challenging part of the allocation process, due to the heavy disk requirements of the experiments. We hope that as Grid data handling tools mature, a managed over-allocation of disk resources will be practical, if required.

Tier-2

The UB took on the high-level allocation of Tier-2 resources for the first time for the Q106 round. The UB now allocates aggregate Tier-2 resources to experiments in response to their requests; the Tier-2 Board takes responsibility for the lower level allocation of resources at individual Tier-2 sites, taking into account the practicalities of existing experiment – site associations where relevant. Experiments were asked to identify the fraction of their overall resource request that could be satisfied with Tier-2 resources; this necessarily took into account the nature of their workload. For instance, experiments requiring resources mainly for Monte Carlo generation could in principle be accommodated at Tier-2 level only. On the other hand, experiments requesting resources for reconstruction exercises or large-scale skimming could not.

As a result, several experiments identified significant scope for usage of Tier-2 resources. Since the overall Tier-2 request did not fully meet the available resources, then all Tier-2 requests were granted in whole. The explicit movement of workload onto Tier-2 resources is a significant step forward in the planning process, and has the potential to significantly reduce the contention for Tier-1 resources. As the practicalities of Tier-2 usage are explored in the coming quarter, we anticipate that requests for Tier-2 resource will continue to grow significantly.

Overall demand

It is now clear that the resource requirements at the Tier-1 centre in 2006 will substantially exceed the available capacity under the current planning. Outline figures for requirements and availability are given at the end of this report. The most significant shortfall is in the provision of disk storage; the resource available to the experiments has now departed significantly from that predicted in the previous Tier-1 planning, both due to changes in the timing of procurements, and due to the need to address the ongoing needs of BaBar expressed in their Computing MoU. We note that, at the current trajectory, UK Tier-2 resources are likely to be substantially underutilised in 2006.

The shortfall in Tier-1 resources has the potential to severely disrupt the plans of several experiments. In particular, the ramp-up of resources for LHC in the UK will be strongly affected. Several strategies have been discussed to ameliorate this problem, though discussions are clearly ongoing. These include a back weighting of Tier-1 hardware procurement, in order to take advantage of falling prices; and increased usage of Tier-2 resources.

Whilst Tier-2 resources should not be viewed as a direct substitute for Tier-1 ​​– the experiments’ plans make a clear practical distinction in the use of the two categories of resource – there is the potential here to reduce the immediate impact of the resource problems. However, the heavy use of distributed disk for long-term data storage, in particular, raises many new technical issues. It will be necessary for experiments to engage fully with the Deployment Team in planning and testing the use of Tier-2 resources in the coming months. A strategy for initial use of Tier-2 storage has been agreed; a temporary initial mapping of LHC experiments onto Tier-2 sites has been proposed, that will allow a pragmatic approach to solving the initial communications issues between the site managers, experimental users, and the Deployment Team. Once the initial problems have been solved, and the experiments’ confidence in Tier-2 usage strengthened, the use of Tier-2 centres should become increasingly ‘Grid-like’.

Resource Usage

Details of resource usage at the Tier-1 during 2005 are given in the relevant section of this report. We note here that the experiments are now making increasingly effective use of resources, albeit without full use of Grid tools. The Tier-1 centre is approaching saturation in terms of both CPU and storage capacity. The emphasis is therefore now turning to the efficiency with which jobs can make use of CPU capacity, and how the throughput of the system can be maximised.

Monitoring of Tier-2 resource usage will be a key issue in 2006, given the role of the UB in allocating such resources. This is naturally a much more complex process than resource monitoring at a single site. Currently available tools can give the raw data, but some work remains in integrating this data into a simpler set of top-down figures that may be directly compared with previous requests.

Role and Operation of the UB

The GridPP Experiments Board, which had a fixed and formalised representation from experiments, was replaced by a more open User Board in GridPP2. The hope was that a greater degree of inclusiveness for the smaller experiments could be achieved, along with a wider participation from those active in Grid usage from the larger experiments. This change has been successful in achieving a more direct representation from the smaller experiments. However, it has also had some negative impact; in particular, representation of some larger experiments has been less effective. There has also at times been confusion on the identity of the ‘formal’ representative of each collaboration; that is, the individual empowered to comment upon matters of resource allocation and reporting.

During the recent GridPP15 meeting, the experiments themselves expressed the desire to return to a more representative board format, with an identified spokesperson for each experiment guaranteed to be in attendance at each meeting. This would have the benefit of allowing the UB Chair to more immediately identify the correct contact for requirements gathering and other purposes, and to speak authoritatively on matters decided collectively by the experiments. There is no desire to return to a ‘closed’ format for the UB.

Before the next meeting of the UB, experiments collaborating in GridPP will therefore be asked to confirm their formal representation, and to ensure that their representative or a substitute is available at the meeting. The meeting will remain open to all other GridPP collaborators, with the Applications Coordinator and Deployment Coordinator explicitly invited to all meetings.
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