

GridPP-PMB-46-Tier1A


	[image: image1.png]Grid—-

UK Computing for Particle Physics




	GridPP Project Management Board


Tier 1/A Report 

February – December 2004
	
	Document identifier :
	GridPP-PMB-46-Tier1A

	
	Date:
	20/12/2004

	
	Version:
	1.1

	
	Document status:
	Final

	
	Author
	Tony Doyle, John Gordon


Introduction

The Tier-1/A Centre at RAL continued to function well during the past 10 months. It still plays a major role in BaBar's computing, and has now made a significant transition to Grid-based computing, contributing to the Data Challenges of the four LHC experiments. Approximately half of the total resources are now available via LCG. The hardware continues to be actively monitored and the status is available from http://www.gridpp.ac.uk/tier1a/stats.html. As in 2003, the use of resources decreased in the last quarter of 2004. A pattern has emerged of challenges during spring and summer with assessment and associated development work initiated during the winter.  The LHC experiments have not reached an operating phase where resources are utilised fully throughout the year and other experiments are being encouraged to use available resources via the Grid.  
Deployment Status
A third (and final) round of hardware purchases from GridPP phase 1 was ordered in March and delivered in June. 256 2.8GHz Intel Dual Processor CPUs were in production by July with 640 additional disks in production by October. Quarterly reports are available for Q1 2004 and Q3 2004. At the end of July the Tier-A Redhat 7.2 batch service was closed and at the end of September the majority of Tier-A Redhat 7.3 batch workers were moved to Scientific Linux. 

Scientific Linux (SL3) was agreed as the basis of HEP computing at Fermilab, CERN and DESY over the summer with the UK involved in efforts to provide a zero-cost community-supported distribution. In early August, the Tier-A share of the new CPU nodes (80) were used to provide a trial SL3 service for BaBar. Certification was completed by September and the remaining BaBar share of capacity was moved to the SL3 service (binary compatible with Red Hat Enterprise). 

The new disk servers were received in early June. A number of major problems were encountered while the new servers were under stress test and installation was not completed during this planning period. A recurrent theme in procuring low-cost commodity hardware is that the disk service comes with associated risks. This has been recognised and five months has been agreed for a full set of tests prior to production use by the experiments. A detailed report is available upon request to the Tier-1/A Manager.

The tape service is currently lightly used (mainly for manual data backups, as requested by users), but the planning of the experiments anticipates greater use of tape as a storage medium. A review of plans will be made at the next Tier-1/A Board meeting in February.

Experiment support staff are not yet in place and this is becoming an issue as all the HEP experiments are being encouraged to use the Tier-1/A resources fully during 2005 (not just BaBar and the LHC experiments). In addition, the relationships with the LHC experiments are not as well established as those for BaBar and a contacts matrix has been established, but has yet to prove itself.
In the Data Management Group, an SRB system deployed at RAL was used as the basis of CMS production earlier in the year. A Glite-based solution is now favoured by LCG, although a detailed implementation is yet to be defined, and the Tier-1/A Board are aware that insufficient effort has been allocated to Oracle services if LCG require substantial high availability database deployments. This area may need some additional effort and/or redeployment of existing staff. 

Component failure is being monitored continuously. For example, the impact of an emergency power off during an air-conditioning failure was shown by a high failure rate during August.

At the end of July the LCG share of the recently procured hardware was added to the LCG service. Ramp up of utilisation was dramatic, all available capacity being in use within 8 hours of it being made available. LCG utilisation was near to 100% of available capacity during July and August. Demand fell in September as ATLAS and LHCb data challenges ended. This is a good demonstration of the success of a Grid model of resource discovery.
There was a security incident during September by an external hacker who gained unauthorised access (by non-grid techniques) to two Tier-1 systems. Owing to an aggressive patching policy, the hacker was unable to gain root privilege and appears to have failed to compromise user credentials or other downstream sites from the Tier-1. The exposure was due to another user’s password being compromised at another UK site. No major outage was incurred, due to the measures already in place at RAL.  The subsequent investigation did result in a significant redeployment of staff for a short period. A full response report is available upon request to the Tier-1/A Manager. Following review, emphasis was placed upon improving reporting lines from all centres in the UK when and if their systems are recognised as being attacked or compromised. 

More generally, the Tier-1/A centre is providing a focus for deployment team efforts to establish a Grid across the UK and is helping in numerous practical ways to ensure that the Grid is deployed effectively. Experienced management at the Tier-1/A centre has provided confidence in the service at all levels during a period of extraordinary and rapid change with respect to Grid deployment over the last year.

Resource Allocations

Contention at the Tier-1/A was anticipated to be an issue this year, as the LHC experiments ramp up their use, and a schedule policy was initiated by the Experiments Board (now the User Board) in May 2004. The actual schedule from the LHC experiments for summer 2004 varied, resulting in overlap of the various data challenges, but the scheduler was flexible enough to cope.  The current schedule covers allocations for each of the experiments month-by-month up to March 2005 and is in the process of being reviewed for the year ahead. 
The Tier-1/A Board’s remit was extended in May 2004 to incorporate identification of issues pertinent to the UK's ability to provide International computing resources. High-level planning of resources for LCG has been necessary this year in anticipation of the LCG MoUs to be signed in April 2005. To this end, a series of planning reports were produced, in consultation with the User Board, describing possible ways to allocate resources. In the end a so-called UK author cost model was approved as mechanism for macro-level fair shares to be established and compared to actual use. 

A document entitled “GridPP2 International MoUs and Experiment Allocations” was prepared in June 2005 prior to discussions of the BaBar Computing MoU for 2005-08. A further document was used as the basis of a preliminary planning summary document in October 2005. The summary entitled “Experiment Shares of Tier-1 and Tier-2 Resources in the UK” incorporated bottom-up input from each of the Tier-2 resource centres for allocations to each of the LHC experiments. A revised summary document was presented in December using a first implementation of the UK author cost model for the Tier-1 resources.

In this approach, the top-down and bottom-up planning have been fully integrated into a single planning sheet. The preliminary version (v14) of the planning sheet is subject to further revision, but a sophisticated tool is now available to determine the appropriate resources in response to the various inputs. The tool, and the planning embedded within it, is generating interest from other countries.
Outlook

There is anticipated to be a focus on providing services for a broader spectrum of the particle physics community using Grid-based access methods during the coming year. Technical communications with each of the experiments will need to be improved to the level that the BaBar experiment has established through many years of using the service. A review of usage of the current Atlas Data Store is anticipated early in the New Year, with a long-term plan to establish persistent data services in preparation for LHC startup using new storage techniques. 

Peak demand is anticipated to exceed supply. This contention generates pressure on the underlying services and requires higher level cooperation between the experiments in order to manage the load throughout the year. Further work is required on resource estimation and resource balancing using the planning sheet tool. The signing of the LCG MoUs is anticipated for April 2005 and negotiations w.r.t. service level agreements are ongoing. The level of service being delivered by the Tier-1 will be pushed over the next two years by an aggressive series of Service Challenges driven by LCG to achieve set targets in proven data transfer bandwidth between sites. 
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