Briefing document on UK BaBar computing
From: Roger Barlow, 7th January 2005
Summary:  The successful contribution of the UK to BaBar computing is under threat, as the resources of the RAL Tier1/A centre are diverted prematurely to the LHC experiments.  This involves the UK abrogating from the terms of an MoU, and  has severe financial consequences for PPARC due to loss of the Common Fund Rebate. The following document shows how:
· The present situation is successful and very positive

· BaBar has a soundly-based need for continuing growth.

· The new algorithm now being proposed by GridPP for sharing resources is weighted in favour of the LHC experiments and would be disastrous for BaBar.
BaBar computing and the UK, past and present
The BaBar experiment at SLAC has been running since 1999, producing large quantities of high quality physics data.  This requires very substantial disk storage and CPU processing capacity. The success of the accelerator in delivering the luminosity, the efficiency of the detector in acquiring it, and the appetite of the physicists for repeated processing and fast job turnround meant that the SLAC computing centre was insufficient to cope with the load.  Furthermore the contributing funding agencies were reluctant to pay for computing resources at a remote laboratory.   BaBar therefore switched to a distributed computing model in which substantial resources were made available to the experiment at national ‘Tier A’ centres.   Resources provided in this way earned a rebate on the experiment’s Common Fund contribution.

The Tier A centre at RAL was part of this scheme.  It has been a very great success, contrary to the pessimistic predictions that data processing would inevitably take place at the accelerator laboratory that produced it. Many BaBar users have used the RAL site for physics analyses which would otherwise have been performed at the overloaded SLAC computing centre. This success is due to the hard work by the RAL operations staff and physicists  in providing a well supported  service, to PPARC who provided a significant computing resource, to BaBar computing who have actively encouraged users to move, and to the enterprise of  physicists in exploiting available CPU cycles .
Future trends:  BaBar planning
The BaBar programme continues through 2008 (at least), with increases in luminosity produced by improvements to the PEPII accelerator.  BaBar will continue to produce front rank physics results during this period, with concomitant need for computing resources.  The predicted accumulated luminosity is shown in Figure 1
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The total computing needs of the collaboration have been modeled by a spreadsheet which includes the requirements for data reconstruction, simulation, and analysis, and the size of events and their storage.  The results are encapsulated in Figure 2 for disk (in Terabytes) and Figure 3 for CPU (in KSI2K).  For financial purposes, it should be noted that the rises in luminosity due to improved accelerator technology are matched by the fall in computing costs (Moore’s law) so that the time dependence of the computing expenditure is (very roughly) flat. 
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The LHC experiments are now producing similar models, with which this can be compared, but it should be stressed that the BaBar model has the benefit of several years of experience with real data and real use patterns, and the factors used (e.g. the amount of Monte Carlo data necessary for analysis with a given data sample size) are not guesstimates but based on real experience.  The luminosity projection is based on a realistic estimate by John Seeman of what his accelerator group should be able to deliver, and such estimates have in the past provided good guidance as to performance (apart from the current pause due to the accident last autumn, but with hindsight this will prove to be a minor glitch.)
The UK contribution to this has been agreed in a Memorandum of Understanding which goes up to 2005.  The BaBar  Computer Steering Committee is now seeking to extend this, and is making projections up to 2008 for presentation to the International Finance Committee at its next meeting in January.  It proposes that the Tier A centres to provide a proportion of the total needs at at least the present level.  The suggested UK Tier A disk and CPU allocations is shown in Figures 4 and 5.
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 It will be seen that the UK computing resource share is commensurate with, but somewhat more than, the 10% of the total that one would obtain on the basis of a crude headcount. This excess is not unreasonable, given the need to establish the Tier A centre as a significant contribution to the needs of the experiment and to maintain the UK in its leading role in BaBar computing. Incidentally, the CPU proposed for the UK in 2005-8 for the UK is less than that proposed from  IN2P3 and INFN (the disk is comparable).
Future trends: The GridPP plan
The figures used here are taken from the plan as given in  http://www.hep.ph.ic.ac.uk/CMS/IC_GridPP/Tier1Plan14.htm
The GridPP Tier1A board have approached the sharing of the resources made available at the RAL Tier 1/A centre with the Orwellian idea that all physicists are equal – but some are more equal than others.  After a careful headcount of the number of UK physicists on each experiment, a ‘fair shares’ model partitions the available resources between the experiments on this basis, scaled by a weighting factor.
This weighting factor is normalized to  1 for all the LHC experiments. In the early years BaBar is given a high weighting to reflect the needs of an active experiment.  In 2005 it falls to 1, then to 0.5 in 2006 and 0.3 in 2007.  This fall in the weighting factor drives a catastrophic fall in the disk and CPU allocation.
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This gives us a resource at RAL which is flat or falling, at a time when the needs of the experiment will continue to grow.
I have disputed this plan very strongly.  For 2005 it is indefensible to weight BaBar – a running experiment with real data used by hundreds of physicists to produce hundreds of publications – equally with the LHC experiments – where most physicists are still totally involved in detector construction, and the simulation and analysis software are still at the stage of development and debugging by experts.  In the long term, weighting the running experiments compared to LHC experiments by a factor of 0.3 does not present true priorities. Anyway the LHC experiments are not going to be in a position to use this much resources on a 2007/8 timescale though it may be politically difficult for them to say so in public.  (Even at present the CPU only has a load factor of 25%, and disk of 40%.  Experiments are overgenerous in their projections.)  
However, given that the GridPP project is dominated by the LHC experiments, this argument has not been accepted.
Possible consequences
The 2005 BaBar figure is already agreed and is in an established MoU.  For the UK to pull out of this, as proposed by GridPP is going to make our international partners very irritated with us, and quite justifiably so.

If this rundown actually goes through, then the UK common fund rebate will be lost.  Furthermore as this rebate consists of two parts, part to the contributing country and part shared between them, it is reasonable to assume that if the UK switches policy, those still contributing will rearrange the rebate so that we do not benefit from the French, Italian and German investments. 
	
	2004
	2005
	2006
	2007

	BaBar Mou
	
	
	
	

	Disk
	70
	110
	190
	326

	CPU
	285
	435
	627
	916

	Common Fund
	$241K
	$276K
	$190K
	$247K

	GridPP plan
	 
	 
	 
	 

	Disk
	68
	78
	90
	95

	CPU
	187
	280
	260
	264

	Common Fund
	$241K
	$432K
	$405K
	$479K

	Common Fund+
	$241K
	$521K
	$477K
	$535K


The effects of this on the UK common fund contribution to BaBar are shown in the table. The UK common fund figures were produced by Mauro Morandin using the standard spreadsheet.  In rough figures the $200-300K pa contribution rises to $400-500K.  The bottom line (‘Common Fund+’) shows what happens if the UK is excluded from the benefits of the other non-US computing contributions, which would be a very reasonable reaction by the other members of the IFC.   

Of course, this rebate goes to PPARC and not to GridPP, so this consideration cuts no ice with the Tier 1/A board.

Ways forward

Giving BaBar a higher weight, on the grounds that it is (up to 2008) producing physics at a rate and of a quality at least equal to an LHC experiment, would go a long way to solving this problem.
Another possibility could be to use the resources being made available in the Tier 2 centres, particularly NorthGrid where Manchester and Liverpool will be making resources of this order available. This would involve providing a level of user support which we are not presently equipped to do. This would be difficult, and would certainly require a large slice of the common fund rebate to be devoted to this purpose. Certainly, if the grid software were actually working so that users could submit their jobs anywhere, this could open up resources elsewhere in the UK more than sufficient to make  up the shortfall.

In one sense this is not a ‘real’ problem because allocations are under-used. It would be a great pity if political posturing were allowed to damage our standing in BaBar, our reputation in the international community, and add a major financial burden to the PPARC programme.

















































