Circulation:  Tony Doyle, GridPP Tier 1 Board

Re: BaBar UK Computing Resources for 2007

Feedback was requested from the User Board on the implications of the BaBar proposal to continue to provide a UK Tier A Centre from 2007. As part of the normal quarterly review process, experiments have been contacted and most have now provided the User Board with profiles of their Tier 1 and Tier 2 requests for 2007 and these can be found at:

http://hepwww.rl.ac.uk/lhcb/computing/UK2007/tier1expts2007.xls
http://hepwww.rl.ac.uk/lhcb/computing/UK2007/tier2expts2007.xls
Many experiments have also provided justifications for their requests and these have also made available at http://hepwww.rl.ac.uk/lhcb/computing/UK2007.htm. The formal “BaBar UK Computing Strategy 2007-2009” document was of course submitted separately through the Tier 1 Board rather than the User Board.
It is important to note that the experiment requests are estimates based on currently available knowledge. These requests have gone through varying degrees of internal review – some have been discussed within the experiment computing structures, some have been discussed within the UK groups of the experiment and some are simply preliminary numbers.  

Profiles of the projected Tier 1 capacities for cpu, disk and tape have been provided by Andrew Sansum (assuming no additional spend) and these are also included in the Tier 1 spreadsheet. The details of how this Tier 1 hardware deployment profile has been calculated can be found at:

http://hepwww.rl.ac.uk/lhcb/computing/UK2007/hwdeploymentnov06.xls
Concerning the BaBar Tier 1/A request, the experiment currently has allocations for 2006/Q4 of CPU=200KSI2K, Disk=93TB (disk allocations were frozen at deployed levels on 29.9.2006) and Tape=275.5TB. These are available at http://www.gridpp.ac.uk/tier1a/schedule.xls - the Tier 1/A schedule. There are some inconsistencies between the 2007 BaBar request submitted through the User Board (http://hepwww.rl.ac.uk/lhcb/computing/UK2007/ub2007babar.xls) and the figures implied in the Strategy document submitted through the Tier 1 Board (see Table 1 below). The User Board profile has been assumed in the spreadsheets above. 
	Table 1: BaBar 2007 Tier 1/A Request

	
	CPU(KSI2K)
	Disk(TB)
	Tape(TB)

	2006/Q4 Current Allocation
	200
	93
	275.5

	2007 Peak request to UB 
	580
	207
	540

	2007 Strategy document request
	300+260=560
	95+65=160
	275+155=430


The Tier 2 deployment situation is not so well advanced and where capacity figures are provided (from a number of sources) they are only for guidance. In particular, it be should be noted that the CMS Tier 2 resources have yet to be included.
From the experiment requests and deployment profiles, it can be seen that:

· Tier 1 CPU. Not surprisingly, the Tier 1 CPU headroom becomes progressively worse through the year as the LHC experiments ramp up their profiles in preparation for data taking in 2007 and 2008. This turns into a cpu shortfall in Q3 and Q4. If BaBar is excluded completely, then cpu is only a problem in December for the remaining experiments. 
· Tier 1 Disk. Disk provision appears adequate (assuming it is fully functional) through 2007 except for the final quarter when a shortfall appears again.

· Tier 1 Tape. Tape provision looks inadequate throughout the year with large shortfalls predicted. The total requirement is dominated by the large BaBar tape request. Removing BaBar would provide sufficient capacity except for Q4. 
· Tier 2 Resources. The current indications are that Tier 2 cpu and disk resources will be under used in 2007 (although the CMS request has yet to be included).
At this moment in time, it is therefore not possible to recommend the continuation of the BaBar Tier A in 2007 under the Plan A scenario UNLESS further finance can be found for the additional hardware resources to separately meet the BaBar requirements. 
It is difficult to comment on the level of hardware resources in either 2008 or 2009 as these are dependant on the outcome of the GridPP3 proposal. However, it is worth noting the steep profile in Table 2 of the global external Tier 1 resources that will be needed by all of the LHC experiments at this time to meet the revised LHC schedule (October C-RRB). In particular, the factor of 3-4 scaling in LHC resources needed in 2008 compared to 2007 should be noted.  Meeting the BaBar commitments in addition to this sharp ramp-up, would pose a formidable challenge. This already suggests that more resources (than those considered in this document) need to be deployed in 2007 to meet the 2008 requirements for LHC.    
	Table 2: Global Requirements (ALICE+ATLAS+CMS+LHCb) after revised LHC Schedule

	
	2007
	2008
	2009
	2010

	Tier 1 CPU (kSI2K)
	13113
	42523
	68623
	116143

	Tier 1 Disk (TB)
	6277
	21784
	38885
	66308

	Tier 1 Tape (TB)
	6857
	28684
	55500
	92092


The Tier 2 request (200KSI2K) for BaBar under Plan A could be met by existing resources.  It is feasible that an increased Tier 2 request under Plan B (such as the 400KSI2K mentioned) could be accommodated – subject to the Tier 2 Board. The BaBar collaboration is therefore encouraged to prepare a complete plan to exploit Tier 2 resources to solve their UK computing requirements from 2007 onwards.
It should be emphasised that the above conclusions are driven purely by what is perceived to be the current financial situation and the available resources as we approach the LHC exploitation phase. If additional finance was available to purchase extra hardware for BaBar in 2007 and 2008, it may have been possible to paint a brighter scenario.
It is, however, clear that regardless of the future of BaBar, Tier 1 resources will need close management through 2007 and there needs to be ongoing discussion through the Tier 1 Board of how best to make any remaining financial commitments through the year. In the figures reported here, little regard has been paid to efficiency factors and it is vital that the Tier 1 centre retains flexibility by avoiding allocating every resource to the maximum level (70% is the usual rule of thumb). These overheads need to be understood and accounted for in future deployment discussions and are clearly the responsibility of the Tier 1 and are not automatically included in the experiment requests. It is clear that we cannot repeat the resource allocation problems of 2006 as we move from 2007 to 2008.
In particular, it should be noted that:
1. It is well known that there have been continuing problems with large-scale deployments of disk at the UK Tier 1. This has meant that disk allocations to the experiments have remained frozen since September 2006 and the 180TB of functional disk is virtually completely allocated. Only special arrangements have enabled the LHC experiments to continue to function in the last quarter.     
2. The LHC experiments have recently been engaged in service/data challenges at the Tier 1 centre to test their computing models in readiness for data-taking at the end of 2007. ATLAS encountered serious resource problems in summer 2006 due to lack of disk and are now scheduled to continue their challenge in December. CMS succeeded in taking part in CSA06, but only after an enormous amount of effort went into the tuning of Castor at RAL. LHCb has been engaged in data challenge work since May 2006 (placing 6.2TB of disk in front of the tape store for dCache to improve throughput) and are not currently scheduled to finish until April 2007. All three experiments have therefore yet to reach any sort of satisfactory steady state with the corresponding ramp-up of resources.  

3. From January 2007, experiments will need to start migrating to Castor2 at RAL. It is not clear how this will impact the management of storage resources, but could potentially lead to some periods of instability in the first half of 2007. Some additional storage space will also need to be temporarily reserved for migration (whilst experiments have data in two places) and this needs to be added as an overhead. There is also the question of how much disk cache is needed for disk0tape1 operations which is currently under discussion in the LCG. 
Finally, it should be recorded that the three main LHC experiments (ATLAS, CMS and LHCb) expressed unease at being asked to approve requests arising outside of the established GridPP mechanism.  All three LHC experiments also lost computing posts in the 2006 Grants Round and it would be more appropriate if negotiations took place in a common framework rather than each experiment being treated as a separate case.
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