EXPERIMENT SHARES OF Tier-1 and Tier-2 RESOURCES IN The UK
Tier-1/A Board Document, v10, 13/10/04

Tier-1 Preliminary input
The following table describes the status of LCG resources as presented at the POB in August 2004. This corresponds to the UK’s input to the October 2004 LHC Resource Review Board:

	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	2010

	CPU (kSI2k)
	200
	350
	900
	1081
	1655
	2979
	4170
	6402

	LCG CPU (kSI2k)
	
	
	
	524
	843
	1735
	2499
	3841

	Disk (Tbytes)
	40
	80
	220
	357
	954
	2290
	3824
	6242

	LCG Disk (TB)
	
	
	
	211
	669
	1755
	3000
	5000

	Disk (Mbytes/sec)
	 
	 
	 
	 
	 
	 
	 
	

	LCG Tape (PB)
	 
	 
	0.29
	0.29
	1.14
	1.66
	2.27
	3.37

	Tape (Mbytes/sec)
	 
	 
	150 
	150
	310
	360
	360
	700

	WAN (Mbits/sec)
	2500
	2500
	2500
	10000
	10000
	10000
	10000
	10000
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Note that 2005-07 estimates are funded within GridPP whereas for 2008-10, the figures are extrapolated based on approximately current level of spend and latest estimates for individual component costs. 

We were requested to go further and provide approximate breakdowns by LHC experiments for Phase-2 planning and the RRB on 19th  October 2004 (prior to the next Tier-1 Board meeting). In the end it proved impossible to gather all the required inputs and gain consensus on the release of preliminary figures by country and experiment, since it was clear that these would be subject to change.
It was agreed at the UB meeting on September 17th 2004 that a set of principles would be established to enable sharing. These would be discussed in detail within the Tier-1 Board. Of relevance here is:

The baseline commitment by the UK is to meet the total Tier-1 requirement for the experiments according to the following formula

 #(Expt_UK)/#(Expt) * Expt_Total_Compute_Tier-1 = Expt_UK_Compute_Tier-1

where:

#’s correspond to M&O authorship numbers;

and 

Expt_Total_Compute_Tier-1 is the total estimate of the requirement at the Tier-1 centres provided by each of the experiments.

It was recognised that this would not enable the UK to contribute significantly to ALICE as a Tier-1 centre due to the limited UK participation in the experiment. 
This baseline formula was subsequently endorsed by the PMB.

Earlier discussions (see appendix) had established estimates of the M&O authorship as:

LHC experiment M&O estimated authorship:                  


         
	
	Current M&O estimate
	%age

	#ATLAS-UK
	109
	8.4

	#ATLAS
	~1300
	

	#CMS-UK
	36
	3.9->5.0

	#CMS
	917
	

	#LHCb-UK
	45
	13.3

	#LHCb
	338
	

	#ALICE-UK
	~6
	~1

	#ALICE
	~600?
	


Note that these numbers are subject to various revisions within the experiments, but potential differences are noted as small for this initial establishment of an estimated baseline.
Note that, beyond the baseline, the PMB also added the criterion that the UK would provide at least 5% of the total Tier-1 requirement three of the LHC experiments. (This is relevant for CMS).

PROPOSAL 1: that the M&O figures be compiled in a spreadsheet reviewed on an annual basis in October each year in order for the Tier-1 Board to provide the baseline fraction for each of the LHC experiments’ forward look (3 years and beyond) for computing resources. 

It was recognised that these would usually be subject to relatively small changes, except where a new experiment was initiated.

Beyond this it was proposed that the ratio of participating M&O authors within the UK would be used to establish baseline sharing fraction for discussion within the User Board.

#(Expt_UK)/#(Total_UK)

with input from each of the experiments’ additional UK-based computing requirements reviewed via the User Board in order to establish each experiment’s baseline.

PROPOSAL 2: that the M&O figures for all experiments be provided to the Tier-1 Board on an annual basis in October each year in order to determine the fraction for each of the experiments’ forward look (3 years and beyond) for computing resources in which the UK is participating. 

LHC Experiment Requirements:
Earlier inputs have provided approximate figures for Expt_Total_Compute_Tier-1. Numbers presented here are multiplied by 6 from original inputs to obtain Total Tier-1 estimates (the original estimates were based upon a nominal 6 Tier-1 centres).

ATLAS: ATLAS is currently projecting the Tier-1 will need (incrementally) 1100 TB disk, 1200TB tape and (less than incrementally) 2350 kSI2k:

	Tier-1
	2005
	2006
	2007
	2008

	CPU (kSI2k)
	2400
	4230
	12690
	25374

	Disk (TB)
	720
	2262
	6780
	13560

	Tape (TB)
	360
	2748
	7530
	14700


Table: Latest ATLAS Tier-1 planning figures. 
CMS: From April 2007, CMS are expecting 1450TB disk, 1100 TB tape and 2100kSI2k. CMS is currently projecting the Tier-1s will need:

	Tier-1
	2005
	2006
	2007
	2008

	CPU (kSI2k)
	1800
	3000
	4800
	9000

	Disk (TB)
	1800
	3000
	5100
	9000

	Tape (TB)
	1140
	6600
	12000
	16800


Table: Latest CMS Tier-1 planning figures. 
LHCb: LHCb needs are more modest on storage at 1800TB disk, 480TB tape with 11400 kSI2k cpu. 

	Tier-1
	2005
	2006
	2007
	2008

	CPU (kSI2k)
	1800
	3594
	5394
	8988

	Disk (TB)
	180
	360
	540
	900

	Tape (TB)
	384
	768
	1152
	1920


Table: Latest LHCb Tier-1 planning figures. 
ALICE: If ALICE requirement were a significant fraction of a Tier-1, they would expect for a full Tier-1 0.75PB disk, 0.9PB tape and 2300 kSI2k (i.e. as much again as one of the GPDs). A recent request established and 0.3 PB of disk, 0.3 PB of tape and 1000kSI2k as more modest Tier-1 request. A preliminary estimate is included here based on the Tier-1 requirement defined in May 2003.
PROPOSAL 3: that each of the LHC experiments provides an estimate of their global total Tier-1 computing resources in October each year in order to determine the baseline fraction for each of the experiments in which the UK is participating.  This would be incorporated into the spreadsheet noted above.
Input from LCG is provided in the form of the current global Tier-1 estimates for 2008, as noted below. Note that (in that year) the ATLAS numbers are less than the estimates above, CMS and LHCb are somewhat more, but all are within the current uncertainties. 
	Requirements 2008
	ALICE
	ATLAS
	CMS
	LHCb

	CPU (kSI2K)
	9100
	16600
	12600
	9500

	Disk (Tbytes)
	3000
	9200
	8700
	1300

	Tape (Pbytes)
	3.6
	6
	6.6
	0.4

	Number of T1s
	5
	11
	7
	6


 Table: Latest LCG Tier-1 planning figures (requirements in 2008). 
Output: Estimate of LCG use by experiment
The following form of table was proposed as output to the RRB to be released shortly after the CHEP04 meeting. In the end this was circulated for internal LCG use only (via the Phase-2 planning meeting on the 11th October). It was agreed that these could be revised before the next Phase-2 planning planned for December 1st. 
	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	  2010

	CPU (kSI2k)
	200
	350
	900
	1081
	1655
	2979
	4170
	6402
	9413

	LCG Total (kSI2k)
	
	
	
	524
	843
	1735
	2499
	3841
	6589

	ATLAS (kSI2k)
	
	
	
	202
	355
	1066
	2131
	
	

	CMS (kSI2k)
	
	
	
	90
	150
	240
	450
	
	

	LHCb (kSI2k)
	
	
	
	239
	478
	717
	1195
	
	

	ALICE (kSI2k)
	
	
	
	23
	13
	28
	31
	
	

	LCG-UK (kSI2k)
	
	
	
	-30
	-153
	-316
	-1308
	
	

	Disk (Tbytes)
	40
	80
	220
	357
	954
	2290
	3824
	6242
	10209

	LCG Total Disk (TB)
	
	
	
	211
	669
	1755
	3000
	5000
	8167

	ATLAS Disk (TB)
	
	
	
	60
	190
	570
	1139
	
	

	CMS Disk (TB)
	
	
	
	90
	150
	255
	450
	
	

	LHCb Disk (TB)
	
	
	
	24
	48
	72
	120
	
	

	ALICE Disk (TB)
	
	
	
	2
	1
	3
	3
	
	

	LCG-UK Disk (TB)
	
	
	
	+35
	+280
	+855
	+1288
	
	

	Disk (Mbytes/sec)
	 
	 
	 
	 
	 
	 
	 
	
	

	LCG Total Tape (PB)
	 
	 
	0.29
	0.29
	1.14
	1.66
	2.27
	3.37
	4.57

	ATLAS Tape (PB)
	 
	 
	
	0.03
	0.23
	0.63
	1.41
	
	

	CMS Tape (PB)
	 
	 
	
	0.06
	0.33
	0.6
	0.84
	
	

	LHCb Tape (PB)
	 
	 
	
	0.05
	0.10
	0.15
	0.26
	
	

	ALICE Tape (PB)
	 
	 
	
	0.002
	0.0
	0.004
	0.006
	
	

	LCG-UK Tape (PB)
	 
	 
	
	+0.15
	+0.48
	+0.28
	-0.24
	
	

	Tape (Mbytes/sec)
	 
	 
	150 
	150
	310
	360
	360
	700
	700

	WAN (Mbits/sec)
	2500
	2500
	2500
	10000
	10000
	10000
	10000
	10000
	10000
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	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	  2010

	CPU Total (kSI2k)
	
	
	4397
	4960
	6322
	6382
	8000
	9000
	10000

	ATLAS (kSI2k)
	
	
	1661
	1874
	2389
	2412
	
	
	

	CMS (kSI2k)
	
	
	468
	528
	672
	679
	
	
	

	LHCb (kSI2k)
	
	
	437
	493
	629
	635
	
	
	

	ALICE (kSI2k)
	
	
	75
	85
	108
	109
	
	
	

	Disk Total (Tbytes)
	
	
	728
	781
	887
	894
	1000
	1100
	1200

	ATLAS Disk (TB)
	
	
	275
	295
	335
	338
	
	
	

	CMS Disk (TB)
	
	
	77
	83
	94
	95
	
	
	

	LHCb Disk (TB)
	
	
	72
	78
	88
	89
	
	
	

	ALICE Disk (TB)
	
	
	12
	13
	15
	15
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Table 2 defines the preliminary baseline by experiment for the Tier-1 and a remainder labeled “LCG-UK”. Table 3 contains the planning numbers by experiment based on the collated input from each of the Tier-2 resource centres. 

Notes: 

1. The baseline commitment by the UK is to meet the total Tier-1 requirement for the experiments according to the following formula

 #(Expt_UK)/#(Expt) * Expt_Total_Compute_Tier-1 = Expt_UK_Compute_Tier-1

where:

#’s correspond to M&O authorship numbers;

and 

Expt_Total_Compute_Tier-1 is the total estimate of the requirement at the Tier-1 centres provided by each of the experiments.
2. The remainder labeled “LCG-UK” is the excess (+ve) or deficit (-ve) between the original LCG and BaBar planning at the Tier-1/A Centre. This remainder has not yet been allocated to experiments.

3. It is clear that the total level of Tier-1 resources in the UK does not meet the aspirations of the LHC experiments.
4. The UK’s agreed view on how the limited resources will be allocated and the planned CPU/disk resource will reflect these inputs. However, the first set of preliminary numbers will only be agreed after the Tier-1 Board meeting on 27th October 2004. The current numbers should therefore be treated as highly preliminary, but useful to establish the scale of the resources available compared to requirements. In particular, it is possible that the baseline commitment itself will require modification (affecting the relative size of resource by experiment). 
5. A UK author cost model is being developed in parallel, with differences in the relative resources allocated to each of the LHC experiments. A fuller discussion of the overall resource requirements in the UK is therefore needed before these outputs can be circulated back to each of the experiments. 

6. The UK target is for an approved preliminary version of the Tier-1/A resources to be provided by December 2004 following further discussion at the next Tier-1/A Board meeting with input from the User Board. 
7. A final version of the Tier-1/A resources will be provided by April 2005 following further discussion at the next two Tier-1/A Board meetings with input from the User Board. 
8. A final version of the Tier-2 resources will be provided by April 2005 following further discussion at the Tier-2 Board meetings with input from the resource centres.
9. Full deployment of the total estimated resource is expected by/around September each year.
This is a first (highly preliminary) estimate based upon an agreed approach by the UB to enable Tier-1 long-term planning. To balance all the above requires maintenance of the inputs from: LCG on (externally assessed) global Tier-1 requirements; the experiments on M&O authorship; Tier-1 on CPU, disk and tape planning; Tier-2 on summed resources in order to ensure that the overall resource from the UK is presented externally appropriately. In particular from the Tier-1 perspective we need to review the planned balance of disk and CPU and the long-term balance between BaBar and the LHC experiments in the context of a UK author cost model. 
Appendices

1. LHC authorship numbers
Input from Norman McCubbin (ATLAS):
It is necessary to distinguish among THREE authorship categories:
   1.1 "Scientific Authors" = "physicists and senior engineers with a strong and dedicated involvement" in ATLAS. This definition includes PhD students.
   1.2 "M+O Scientific Authors" = that subset of 1.1. that hold a PhD or

equivalent qualification. This is the list used for calculating M+O shares,

so MONEY is involved! Note that it does NOT include PhD students. 
   1.3 "ATLAS Authors" = those who sign ATLAS General Publications. 

   The numbers under categories 1.1. and 1.2 as of 30 Sep 2003 (they're about to be updated) are:

                              
    ATLAS     
UK

       Scientific authors     ~1700     
163

       M+O authors            ~1300     
109  

   I would not expect a major shift in UK fractions post 2007, at least not for the first 2-3 years. 

Input from Paul Soler (LHCb):
LHCb keeps a list of "PhD equivalent" authors to perform pro-rata share of M&O and capital costs according to ratio of contribution to experiment. One version of the table includes engineers, another doesn't include engineers, but for the UK it doesn't matter much. In May 2004, the situation was:

45 PhD equivalent engineers in the UK

338 PhD equivalent engineers in total

So, the UK has a 13.31% share of the experiment at the moment.
Input from Bob Brown (CMS):
The PhD-Scientist list for CMS is updated annually.  The most recent figures are from 15/9/03.  I would not expect the new figures, about to be released, to be significantly different.  I am not aware of any attempt to predict the evolution in future years.

Currently, the UK lists 36 PhD Scientists in a CMS total of 917, corresponding to 3.93%.

Input from Janet Seed (PPARC):
The 2004 snapshot of the research assistant and technician effort on each project on the grants is noted below. The LHC %age noted here can be used to compare with the M&O author %ages, and the total %age can be compared with the Tier-2 resource fractions, noted below.    
	
	Expt.
	

#
	%age
	LHC %age 
	

	Total staff by project
	CDF
	3.8
	1.9
	
	

	
	
	D0
	
	4.4
	2.2
	
	

	
	
	H1
	
	5
	2.5
	
	

	
	
	ZEUS
	5.2
	2.6
	
	

	
	
	BaBar
	19
	9.5
	
	

	
	
	ATLAS
	76.6
	38.4
	61.4
	

	
	
	CMS
	15.7
	7.9
	12.6
	

	
	
	MINOS
	6.6
	3.3
	
	

	
	
	LHCb
	25.8
	12.9
	20.7
	

	
	
	ALICE
	3.6
	1.8
	2.8
	

	
	
	SNO
	1.1
	0.6
	
	

	
	
	EEDM
	1.3
	0.7
	
	

	
	
	Other
	31.5
	15.8
	
	

	Total (Total LHC)
	
	
	
	
	199.6
	(124.7)
	


2. Tier-2 resources by experiment

This discussion is proceeding in parallel, led by the Chair of the Tier-2 Board. The current status is given below for information: these resources are significant and should be used as preliminary inputs to LCG w.r.t. overall planning by experiment. 

The resources currently committed to GridPP from the Tier-2 Centres have been provided from a number of sources, JIF, JREI, SRIF and university funds. In some cases they were for specific purposes, such as the BaBar farms, and in some cases they were to provide computing resources for all experiments that an institute was involved in. This information was collected from the institutes as part of the hardware support allocation exercise but did not form part of the GridPP-Tier-2 MoU. 
These fractions have been multiplied by the overall HEP share and the other weightings used in the hardware support allocation exercise to derive the total CPU and disk space for each experiment over all the Tier-2 centres. These are expressed as a fraction of the total resources below:

	
	CPU
	Disk

	ALICE
	2%
	0%

	ATLAS
	38%
	42%

	CMS
	11%
	6%

	LHCb
	10%
	13%

	BaBar
	12%
	14%

	CDF
	4%
	4%

	D0
	11%
	13%

	Other
	14%
	8%


If the overall Tier-2 resources were used by the experiments in these proportions it would mean that, on average, the resources provided by the institutes had been used for the purposes for which they were originally provided. 

Multiplying these fractions by the total resources agreed in the GridPP Tier-2 MoU gives the shares of resources shown below. 
In order to extrapolate beyond 2007 a simple linear (conservative) model has been used:

	
	CPU (KSI2K)
	Disk (TB)

	
	2004
	2005
	2006
	2007
	2004
	2005
	2006
	2007

	ALICE
	75
	85
	108
	109
	12
	13
	15
	15

	ATLAS
	1661
	1874
	2389
	2412
	275
	295
	335
	338

	CMS
	468
	528
	672
	679
	77
	83
	94
	95

	LHCb
	437
	493
	629
	635
	72
	78
	88
	89

	BaBar
	507
	571
	728
	735
	84
	90
	102
	103

	CDF
	162
	183
	233
	236
	27
	29
	33
	33

	D0
	477
	538
	685
	692
	79
	85
	96
	97

	Other
	610
	688
	877
	886
	101
	108
	123
	124

	Total
	4397
	4960
	6322
	6382
	728
	781
	887
	894

	
	CPU (KSI2K)
	Disk (TB)

	
	2008
	2009
	2010
	2008
	2009
	2010

	Total
	8000
	9000
	10000
	1000
	1100
	1200


T2 plans

Oct. 04

Postscript

There has been dissatisfaction expressed in releasing preliminary results based upon externally driven quantities that may not reflect the final outcome of deliberations. The following is an attempt to address this problem using:

1. recognition of the fact that application of the baseline corresponds to a significant fraction of the resource at the Tier-1/A centre (over which the UK has limited control);
2. the guidance from the UB that the resource allocation output beyond the baseline should be driven by the number of M&O authors in the UK (with cross-checks based on the PPARC Ra and technician effort);

3. recognising the requirement that the Tier-1/A resources reflect the Global  LCG Tier-1 requirements expressed by the experiments, but not attempting to address this problem directly. 
The following was proposed as an alternative model to the baseline/LCG remainder approach. However it failed to address the allocations between LCG and BaBar and therefore requires further discussion at the Tier-1 Board. 
UK Author Cost Model (6/10/04)
An estimate of the accumulated cost of the currently allocated LCG resource (in k£ of each year i.e. the equivalent cost to purchase the complete resource during that year) is given below for disk and CPU. 
	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	  2010

	CPU cost/kSI2k (k£)
	 
	 
	0.75
	0.63
	0.45
	0.32
	0.22
	0.16
	0.11

	LCG Total (kSI2k)
	
	
	
	524
	843
	1735
	2499
	3841
	6589

	LCG CPU cost (k£)
	
	
	
	330
	379
	555
	550
	615
	725

	Disk cost/TB (k£)
	 
	 
	2.00
	1.41
	0.81
	0.47
	0.29
	0.19
	0.12

	LCG Total Disk (TB)
	
	
	
	211
	669
	1755
	3000
	5000
	8167

	LCG Disk cost (k£)
	
	
	
	297
	542
	825
	870
	950
	980

	LCG Total cost (k£)
	
	
	
	627
	921
	1380
	1420
	1565
	1705
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Note that in the above table tape costs and non-LCG resources are considered as fixed. (There is little to gain on tape side). As an estimator of the size of the UK’s investment in each experiment the number of UK M&O authors is used with the following estimated breakdown of total financial resource. (For comparison the corresponding %ages from PPARC for RA and technician effort are shown).
	
	Current M&O estimate
	UK %age of LCG
	PPARC %age of RA and technician effort on LHC

	#ATLAS-UK
	109
	55.6
	61.4 

	#CMS-UK
	36
	18.4
	12.6

	#LHCb-UK
	45
	23.0
	20.7

	#ALICE-UK
	~6
	3.0
	2.8

	#LCG-UK 
	196
	
	


Note that the above are initial estimates and can be reviewed using other appropriate agreed estimators at the next stage, as well as being reviewed each year (using the same agreed estimators).                                          

	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	  2010

	LCG Total cost (k£)
	
	
	
	627
	921
	1380
	1420
	1565
	1705

	ATLAS cost (k£)
	 
	 
	
	349
	512
	767
	789
	870
	948

	CMS cost (k£)
	
	
	
	115
	169
	254
	219
	241
	314

	LHCb cost (k£)
	
	
	
	144
	212
	317
	327
	360
	392

	ALICE cost (k£)
	 
	 
	
	19
	28
	41
	43
	47
	51
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The above costs are then distributed according to the global tier-1 estimated requirements from each of the experiments (all that matters here is the relative costs, but taking this step-wise). First we can calculate the cost of the Global Tier-1 for each experiment (and divide this by the total number of collaborators as a checksum): 

	Tier-1
	2005
	2006
	2007
	2008

	CPU (k£)
	1512
	1903
	4061
	5582

	Disk (k£)
	1015
	1832
	3187
	3932

	Total (k£)
	2527
	3735
	7248
	9514

	CPU resource %age
	59.8
	50.9
	56.0
	58.7

	Disk resource %age
	40.2
	49.1
	44.0
	41.3

	[Total/M&O author (k£)]
	1.9
	2.9
	5.6
	7.3


Table: ATLAS Global Tier-1 cost estimates. 
	Tier-1
	2005
	2006
	2007
	2008

	CPU (k£)
	1134
	1350
	1536
	1980

	Disk (k£)
	2538
	2430
	2397
	2610

	Total (k£)
	3672
	3780
	3933
	4590

	CPU resource %age
	30.1
	35.7
	39.0
	43.1

	Disk resource %age
	69.9
	64.3
	61.0
	56.9

	[Total/M&O author (k£)]
	4.0
	4.1
	4.3
	5.0


Table: CMS Global Tier-1 cost estimates. 
	Tier-1
	2005
	2006
	2007
	2008

	CPU (k£)
	1134
	1617
	1726
	1977

	Disk (k£)
	254
	292
	254
	261

	Total (k£)
	1388
	1909
	1980
	2238

	CPU resource %age
	81.7
	84.7
	87.2
	88.3

	Disk resource %age
	18.3
	15.3
	12.8
	11.7

	[Total/M&O author (k£)]
	4.1
	5.6
	5.9
	6.6


Table: LHCb Global Tier-1 cost estimates.
Table: ALICE Global Tier-1 cost estimates – exercise to be done... the current estimates look more similar to LHCb, therefore adopt these to determine the ratio of CPU/disk using the ALICE allocated resource numbers.
To obtain the allocations, we multiply the CPU (and Disk) resource fractions by the total allocated to each experiment and divide by the CPU cost/kSI2k (Disk cost/TB) each year, resulting in the following modified Table 2. 
	 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	  2010

	CPU (kSI2k)
	200
	350
	900
	1081
	1655
	2979
	4170
	6402
	9413

	LCG Total (kSI2k)
	
	
	
	524
	843
	1735
	2499
	3841
	6589

	ATLAS (kSI2k)
	
	
	
	331
	579
	1342
	2105
	
	

	CMS (kSI2k)
	
	
	
	57
	134
	313
	429
	
	

	LHCb (kSI2k)
	
	
	
	187
	399
	864
	1312
	
	

	ALICE (kSI2k)
	
	
	
	25
	53
	112
	173
	
	

	LCG-UK (kSI2k)
	
	
	
	-76
	-322
	-896
	-1347
	
	

	Disk (Tbytes)
	40
	80
	220
	357
	954
	2290
	3824
	6242
	10209

	LCG Total Disk (TB)
	
	
	
	211
	669
	1755
	3000
	5000
	8167

	ATLAS Disk (TB)
	
	
	
	100
	310
	718
	1123
	
	

	CMS Disk (TB)
	
	
	
	57
	134
	330
	430
	
	

	LHCb Disk (TB)
	
	
	
	19
	40
	86
	132
	
	

	ALICE Disk (TB)
	
	
	
	2
	5
	11
	17
	
	

	LCG-UK Disk (TB)
	
	
	
	+33
	+180
	+610
	+1298
	
	

	Disk (Mbytes/sec)
	 
	 
	 
	 
	 
	 
	 
	
	

	LCG Total Tape (PB)
	 
	 
	0.29
	0.29
	1.14
	1.66
	2.27
	3.37
	4.57

	ATLAS Tape (PB)
	 
	 
	
	0.03
	0.23
	0.63
	1.41
	
	

	CMS Tape (PB)
	 
	 
	
	0.06
	0.33
	0.6
	0.84
	
	

	LHCb Tape (PB)
	 
	 
	
	0.05
	0.10
	0.15
	0.26
	
	

	ALICE Tape (PB)
	 
	 
	
	0.002
	0.0
	0.004
	0.006
	
	

	LCG-UK Tape (PB)
	 
	 
	
	+0.15
	+0.48
	+0.28
	-0.24
	
	

	Tape (Mbytes/sec)
	 
	 
	150 
	150
	310
	360
	360
	700
	700

	WAN (Mbits/sec)
	2500
	2500
	2500
	10000
	10000
	10000
	10000
	10000
	10000
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Note that 

1. LCG-UK should now be interpreted as an indicator that the required balance of CPU/Disk for the LHC experiments globally doesn’t equate with Tier-1 planning. (However, from a UK perspective this may be fine, since we require a proportionately larger managed disk store.) 

2. The LHCb fractions of CPU/disk may change due to changes in anticipated trigger output rates.
3. The BaBar maximum rebate is noted in the table below (today’s conversion rate is 1$ = 0.55735£). This is proposed to be used as an additional input into a UK cost model to establish the BaBar fraction above its UK fair share in the longer term.
	 BaBar 
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	  2009
	2010

	Cost (k$)
	949
	569
	425
	386
	452
	434
	321
	

	Max. Rebate (k$)
	475
	285
	213
	193
	226
	217
	161
	

	Max. Rebate (k£)
	264
	159
	118
	108
	126
	121
	89
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4. The networking requirements are being built into the LCG MoU, led by Dave Foster. The current status of these figures is noted below (derived from UK guesstimates). Note that the estimated bandwidth is approximately half of the bandwidth provision (also noted above). These figures should also be reviewed. The simplest algorithm would be to break down bandwidth by experiment according to the Tier-1/A Board storage allocations. Robin Tasker and Pete Clarke should be informed of changes in approach here. 

	Network [MByte/Sec]
	RAL

	
	

	ATLAS
	106.87

	
	

	CMS
	69.29

	
	

	ALICE
	0.00

	
	

	LHCb
	6.33

	
	

	T1 Totals [MByte/sec]
	182.49

	
	

	T1 Totals [Gbit/sec]
	1.46

	
	

	Estimated T1 Bandwidth Needed
	

	(Totals * 1.5(headroom))*2(capacity)
	4.38

	
	

	Assumed Bandwidth Provisioned [Gbit/sec]
	10.00








