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Introduction

The 4 UK Tier-2s have established their separate identities and are recognised as Tier-2s by LCG and EGEE. This document describes the higher level activities of the Tier-2s that are generally considered to be the responsibility of the Tier-2 Board. Many issues involving Tier-2s are common to the Tier-1 and Tier-2 and the operation of the Grid as a whole and are discussed in the Deployment Report.
As shown below, the Tier-2 sites have not yet delivered the amount of resources agreed in the Tier-2 MoU, mostly due to procurement delays and technical problems in linking shared cluster facilities to the front end machines. However, since the existing resources are not yet near saturation this delayed procurement may be beneficial in the long term as the new resources will be more powerful than initially envisaged. Hence, the integrated amount of resource over the lifetime of GridPP may actually be higher and the resources should last further beyond the end of GridPP.
The major problem up till now has been the lack of manpower, due to recruitment difficulties, as discussed below. One of the most serious consequences has been the inability of sites to upgrade to new LCG releases in a timely manor. This was raised as a major concern of the Deployment Team at the Tier-2 Board and PMB and was been taken on board by the institutes so that the recent upgrade to LCG Release 2.4.0 was much improved, although the target of upgrading all sites within three weeks of the release was not fully met. Lack of manpower has also resulted in significant downtime of sites as problems have remained unresolved.
Tier-2 Manpower Status

The Tier-2 hardware support (not including the 4 Tier-2 Technical Coordinators) declared up to the end of the first quarter of 2005 is shown below.
	Quarter
	3Q04
	4Q04
	1Q05

	Funded FTE
	0.2
	1.0
	3.7

	Unfunded FTE
	8.1
	6.7
	6.4

	Total
	8.3
	7.7
	10.0


The GridPP funded hardware support (9 FTE total allocated) has grown very slowly due to delays inside the university systems and difficulties in recruitment, sometimes necessitating readvertisement. However the unfunded effort has fallen only slightly leading to a recent net increase in support. The current situation is that out of a total of 9 Funded FTE allocated, only one half post (which will be matched by another half from the University) is unfilled and all other personnel should be in post by 1 July 2005.
Tier-2 Hardware Status

The amount of hardware provided by the institutes for LCG and SAMGrid in the first quarter of 2005 is shown below. ‘Promised’ refers to the amount specified in the Tier-2 MoU and ‘Delivered’ means the amount of resource that has been made available to GridPP at some point but not necessarily continuously i.e. this is the amount of resource physically installed and in principle accessible through the Grid. The amount actually used is much less than this and depends on the usage by the experiments and the availability of their software at the sites.
	
	CPU KSI2K
	Disk TB

	
	Promised
	Delivered
	Ratio
	Promised
	Delivered
	Ratio

	Brunel
	30
	4 
	13%
	21
	0
	0%

	Imperial
	420
	384
	91%
	28
	0
	1%

	QMUL
	317
	247
	78%
	29
	25
	88%

	RHUL
	204
	167
	82%
	23
	6
	24%

	UCL
	60
	108
	180%
	1
	1
	111%

	Lancaster
	510
	101
	20%
	87
	2
	2%

	Liverpool
	605
	0
	0%
	80
	0
	0%

	Manchester
	1305
	65
	5%
	373
	9
	2%

	Sheffield
	183
	29
	16%
	3
	3
	100%

	Birmingham
	136
	103
	76%
	9
	9
	97%

	Bristol
	39
	38
	98%
	2
	2
	99%

	Cambridge
	33
	12
	38%
	4
	4
	80%

	Oxford
	119
	102
	85%
	19
	19
	100%

	RAL PPD
	98
	99
	101%
	12
	6
	51%

	Warwick
	0
	0
	
	0
	0
	

	Durham
	86
	15
	17%
	5
	5
	100%

	Edinburgh
	7
	5
	74%
	71
	1
	1%

	Glasgow
	246
	1
	1%
	15
	3
	17%

	
	
	
	
	
	
	

	London
	1031
	910
	88%
	102
	32
	31%

	NorthGrid
	2602
	195
	7%
	543
	14
	3%

	ScotGrid
	340
	22
	6%
	90
	9
	9%

	SouthGrid
	425
	354
	83%
	46
	39
	85%

	Total
	4397
	1481
	34%
	781
	93
	12%


The current situation is somewhat better than these numbers indicate. In particular in NorthGrid, Lancaster have installed an additional 404 CPUs (464 KSI2K) on the Grid and 84 TB are being installed, Liverpool have 500 CPUs (500 KSI2K) and 10 TB that is not yet on the Grid and Manchester are in the process of ordering 2000 CPUs (2400 KSI2K) and 500 TB. In ScotGrid, Glasgow now have approximately 60 dual CPUs connected and Edinburgh has ~20TB of disk that are being connected to the Grid.

In addition to having already provided front end machines to these resources, GridPP is funding £23k worth of machines at the Tier-2s to set up a UK Test Zone for testing new releases and training purposes.
Management Status

The Tier-2 Board last met in March 2005 and June 2005. The format consisted of a meeting of the Tier-2 Board in the morning, a joint meeting of the Tier-2 Board and the Deployment Board in the afternoon and a meeting of the Deployment Board alone on the next day. This was designed to cut down on travel as several people are members of both boards. However at the last meeting it was decided that this format was not optimal as for many issues the distinction between whether they are Tier-2 or Deployment business or both is not clear and not necessarily important as long as the issues are addressed. For the next meeting in September 2005 it has been decided to have a two day combined meeting of both Boards and then, if necessary, there will be a phone conference meeting of the Tier-2 Board a few days later to discuss any ‘political’ issues that might have arisen.
All 4 Tier-2s have active Management Boards and Technical Boards that meet regularly as shown below. The compositions of the boards along with minutes of meetings etc are (mostly) available on the Tier-2 Websites:
· https://www.gridpp.ac.uk/tier2/London
· https://www.gridpp.ac.uk/northgrid/
· http://www.scotgrid.ac.uk/
· http://www.southgrid.ac.uk/
	
	Management Board Meetings
	Technical Board Meetings

	
	Total
	Latest
	Total
	Latest

	London
	2
	March 2005
	12
	April 2005

	NorthGrid
	5
	April 2005
	6
	May 2005

	ScotGrid
	1
	April 2005
	3
	June 2005

	SouthGrid
	5
	April 2005
	2
	March 2005


Tier-2 Experimental Shares

In October 2004, an exercise was conducted to determine what the ‘fair shares’ of the Tier-2 centres are for various planning purposes.
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 in April 2004 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:

	
	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


The LHC numbers appear as the UK contribution in the Draft LCG Tier-2 Resources planning document.
UK Tier-2s for the LHC Experiments
In March 2005, an exercise was conducted to compare the nominal shares of the Tier-2s by the experiments, as described above, with the requirements of the experiments as described in their computing models
. This exercise will be repeated once the experiments’ Computing TDRs are available later in 2005.
Each UK Tier-2 is expected to support all major HEP experiments that the UK is involved in at some level although this may not be true for all institutes within a Tier-2, especially the smaller ones. While this model probably works for Monte Carlo production it may not work for analysis where local interaction may be important. 

The LHC experiments have each produced computing models:

http://www.gridpp.ac.uk/eb/ComputingModels/alice_computing_model.pdf http://www.gridpp.ac.uk/eb/ComputingModels/atlas_computing_model.pdf
http://www.gridpp.ac.uk/eb/ComputingModels/cms_computing_model.pdf
http://www.gridpp.ac.uk/eb/ComputingModels/lhcb_computing_model.pdf
These all describe, to some extent, the functionality they require of a Tier-2. This analysis attempts to map these requirements onto the resources at the UK Tier-2s to see how these requirements might be met in the UK. The basic functionality of the Tier-2s is:

· ALICE - MC Production, Chaotic Analysis

· ATLAS - Simulation, Analysis, Calibration

· CMS - Analysis for 20-100 Physicists, All Simulation Production

· LHCb - MC Production, No analysis

The resources required are given below (assumed to be ~2008) 
:

	
	Number of T1s
	Number of T2s
	Total T2 CPU
	Total T2 Disk
	Average T2 CPU
	Average T2 Disk
	Network In
	Network Out

	
	
	
	KSI2K
	TB
	KSI2K
	TB
	Gb/s
	Gb/s

	ALICE
	6
	21
	13700
	2600
	652
	124
	0.010
	0.600

	ATLAS
	10
	30
	16200
	6900
	540
	230
	0.140
	0.034

	CMS
	6 to 10
	25
	20725
	5450
	829
	218
	1.000
	0.100

	LHCb
	6
	14
	7600
	23
	543
	2
	0.008
	0.008


The committed resources at the UK Tier-2s for each experiment are (in 2007) given below. Note these are likely to be much larger if future funding bids such as SRIF3 are successful.

	
	CPU (KSI2K)
	Disk (TB)

	
	ALICE
	ATLAS
	CMS
	LHCb
	ALICE
	ATLAS
	CMS
	LHCb

	London
	0
	553
	651
	217
	0
	39
	58
	18

	NorthGrid
	0
	1353
	0
	144
	0
	297
	0
	20

	ScotGrid
	0
	123
	0
	131
	0
	4
	0
	65

	SouthGrid
	124
	269
	145
	167
	5
	15
	9
	11


Dividing this table by the average CPU and disk required by each experiment yields:

	
	CPU
	Disk

	
	ALICE
	ATLAS
	CMS
	LHCb
	ALICE
	ATLAS
	CMS
	LHCb

	London
	0.0
	1.0
	0.8
	0.4
	0.0
	0.2
	0.3
	11.0

	NorthGrid
	0.0
	2.5
	0.0
	0.3
	0.0
	1.3
	0.0
	12.1

	ScotGrid
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	0.0
	39.6

	SouthGrid
	0.2
	0.5
	0.2
	0.3
	0.0
	0.1
	0.0
	6.8


In terms of CPU, London has the capacity to be an average size Tier-2 for ATLAS and CMS, NorthGrid has the capacity to be a very large Tier-2 for ATLAS and SouthGrid a small Tier-2 for ATLAS. In terms of disk, NorthGrid has the capacity for an average ATLAS Tier-2 and all UK Tier-2s have the capacity for LHCb. This situation may change as a result of SRIF3 bids (see below).
SRIF3 and Post GridPP2

We are currently trying to determine how much computing resource might become available to the Tier-2s through SRIF3 funding and hence how much the UK might be able to commit to LCG Phase 2. At the moment, 7 institutes know they have not been successful and will not get further funds for computing resources from SRIF3. However 9 institutes do expect to attract substantial funds and the particle physics share at these institutes is estimated to be in the range £3.4m to £4.7m. As well as the known shortfall in manpower to run the Tier-2 facilities the issue of who pays the operating costs, such as the significant electricity bills, is becoming important and will have to be taken into account in future funding arrangements.
In preparation for the post GridPP era (i.e. beyond September 2007), we are about to try and estimate, based on the experiments Computing Models, or more likely the Computing TDRs, the real resource requirements of the experiments at the Tier-2 centres in the future. This depends on the size of the LHC analysis community in the UK for which our best estimate will be the recent Form-X exercise conducted to establish the resource sharing at the Tier-1. This information along with the estimated manpower and operating cost requirements will form part of the input to PPARC’s review of LHC exploitation later this autumn.
� Note the Computing Model numbers have since been revised, mostly upwards.


� The ATLAS network numbers quoted here have been updated from the Computing Model by Roger Jones.
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