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Introduction

This report gives facts for the year 2001, rather accurate numbers for the materials requirements for the year 2002 and solid plans for the materials spending until the end of Phase 1 of the LCG Project.

The SC2 committee had its first meeting late in 2001. The first RTAGs (Requirements and Technologies Assessment Groups) are just now completing their reports. Obviously, there will be a need to adjust the human resource planning of the Project. More detailed plans for Phase 1 will be created in time for the LHCC meeting in July and will be reported to the RRB at its next meeting.

A major change to the plans given in CERN/2379/Rev was provoked by the extension of Phase 1 to the year 2005 due to the delay in LHC commissioning. These changes are discussed below.

Update to CERN/2379/Rev

The extension of Phase 1 of the Project by one year required a re-profiling of materials purchases (see Table 1). The planned capacity of the final Phase 1 prototype is given in CERN/2379/Rev as 50% of the complexity of the final Tier 0 and Tier 1 systems for one experiment at CERN. The computing capacity for these Tier systems can be reached with fewer CPUs, if they can be bought one year later. The reduced complexity of these Tier 0 and Tier 1 systems leads then to smaller requirements for the final Phase 1 prototype. The result is that no increase of the CPU and disk capacity is planned for the year 2003 and the final number of 2-CPU systems is reduced from 1200 to 800. The net result is a saving of 2.1 MCHF as compared to CERN/2379/Rev. Part of the original savings in the material budget is eaten up by one more year of paying for associates working for the project.

	Estimated Costs for Computing Services at CERN
	 
	 

	all numbers MCHF
	 
	
	
	
	
	Total 2001-2005

	year
	2001
	2002
	2003
	2004
	2005
	

	LHC
	 
	
	
	
	
	 

	Prototype
	2.1
	3.8
	1.0
	2.9
	2.9
	12.7

	Preparing computer centre for Phase 2
	0.2
	1.8
	3.2
	3.0
	3.0
	11.2

	Physics WAN
	0.3
	0.1
	0.2
	0.2
	2.0
	2.8

	Associates
	0.0
	0.7
	0.7
	0.7
	0.7
	2.8

	Total: LCG Phase 1
	2.6
	6.4
	5.1
	6.8
	8.6
	29.5

	Total according to CERN/2397/Rev
	2.1
	6.7
	10.8
	12.0
	0.0
	31.6

	Savings
	-0.5
	0.3
	5.7
	5.2
	-8.6
	2.1


Table 1
The re-profiled requirements of human resources (see Table 2) do not present such savings. Phase 1 of LCG is not only doing R&D. In a growing way over the years it is providing a service for the computing challenges of the experiments. Prolonging the duration of Phase 1 inevitably leads to an increase of FTE years required. The further decrease of the IT Division complement in 2005 does not help in this context. Still, as already mentioned in the Introduction, corrections to the human resource profile will be reported in the next RRB.

	Human Resource Requirements for Computing Services

	all figures person-years
	
	 
	 
	
	
	
	 

	 
	
	year
	 
	2001
	2002
	2003
	2004
	2005

	LHC
	
	
	 
	 
	
	
	
	 

	Baseline LHC physics services
	 
	4
	4
	5
	5
	5

	LHC services & software -  operation
	 
	16
	16
	16
	16
	25

	Fabric & Grid management software R&D
	 
	6
	20
	30
	30
	21

	Software & applications R&D 
	 
	7
	20
	27
	27
	22

	Interfacing core software to common infrastructure
	 
	0
	2
	6
	6
	4

	LHC share of infrastructure services
	 
	48
	53
	57
	61
	61

	Total LHC services
	
	 
	81
	115
	141
	145
	138

	Physics support - non-LHC
	 
	42
	35
	28
	20
	10

	Engineering & accelerator services
	 
	27
	27
	26
	28
	28

	Infrastructure services (non-physics)
	 
	37
	35
	33
	33
	33

	Total personnel required
	
	 
	187
	212
	228
	226
	209

	Complement
	
	
	 
	183
	175
	169
	160
	152

	DataGRID funding
	
	
	 
	4
	7
	7
	3
	0

	Staff available for LHC programme support
	 
	81
	85
	89
	82
	81

	Additional personnel required
	 
	 
	30
	52
	63
	57


Table 2

Materials Funding

The summary table of materials funding (Table 3) lists only the funds for investment into the prototype of LCG Phase 1. The given figures are based on the current understanding of commitments by the Funding Sources. These commitments have varying degrees of firmness. The money from Germany was on CERN accounts in 2001. The values given for funds from the UK and Italy are based on signed agreements. The funds from Belgium and Greece depend on the corresponding budgets being voted in summer 2002. The funds from Spain are for equipment to be bought in Spain.

The agreements with the industrial sponsors via Openlab cover the years 2002 to 2004. Discussions are under way to re-profile these agreements and extend them into 2005. This could have a positive effect in the case of Intel, offering IA64 CPUs. By 2005 the IA64 architecture will certainly be more widely implemented than in 2004. The need for wide area network connectivity for LCG Phase 1 is budgeted at 2000 kCHF for the year 2005. Extending the Openlab agreement with KPNQwest could help substantially to cover this requirement. Together, the three Openlab companies are offering equipment with a total list price of 4.5 M$. It is hoped that more of this offer will be usable for LCG Phase 1 budgeted requirements than is now shown in Table 3.

The picture of the current funding situation given by Table 3 is fairly conservative. It is hoped that some additional funding can be presented at the next RRB.

Delegates are invited to inform the LCG Resource Manager of errors in the assumptions used here and in the associated personnel funding data in Table 4.

	Summary of Funding - Materials at CERN

	
	
	
	
	
	
	

	Source
	Materials in kCHF
	SUM

	of Funding
	2001
	2002
	2003
	2004
	2005
	Materials

	Belgium
	 
	270
	270
	270
	 
	810

	Germany (1)
	3742
	
	 
	 
	 
	3742

	Greece
	 
	100
	100
	100
	 
	300

	Italy-INFN
	 
	200
	200
	200
	 
	600

	Spain
	 
	 
	300
	300
	 
	600

	UK-PPARC
	 
	720
	1020
	1250
	 
	2990

	Enterasys (2)
	 
	100
	200
	200
	 
	500

	Intel (2)
	 
	 
	 
	180
	 
	180

	KPNQwest (2)
	 
	 
	 
	200
	 
	200

	CERN
	2604
	0
	0
	0
	0
	2604

	SUM
	6346
	1390
	2090
	2700
	0
	12526


Notes

1. Only highlighted, italic amounts are already in CERN accounts.

2. Funding from Openlab is counted only as far as the sponsored equipment is part of the LCG budgeted requirements.

Table 3

Personnel Funding

The summary table of personnel funding (Table 4) lists only additional personnel made available based on the figures given in Table 2. All of these people, except those from India, will be working at CERN.

The unit “effective FTE” was introduced to allow an approximate scaling of the work capacity of the different types of personnel made available to the required FTE levels for the LCG Project. Therefore, only the yearly sums of effective FTE values are compared with the requirements of Table 2.

As the larger part of the additional personnel has not yet been selected, the effective FTE levels are based on the best guess possible at this moment and will be adjusted in the future.

The column “SUM of Cost” gives an indication of the cost in kCHF of the additional personnel. It is calculated by multiplying the values in the column “SUM FTE eff.” by 150, measuring the cost of personnel as if employed by CERN, as was done in CERN/2379/Rev. Whilst this is a fairly accurate measure of the financial value for CERN of getting these people for the Project, it has to be noted that the actual costs for the Source of Funding may vary considerably.

	
	Summary of Funding - Personnel at CERN
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Source
	Personnel in FTE
	SUM
	SUM
	SUM

	of Funding
	2002
	2003
	2004
	2005
	FTE
	FTE
	of

	 
	raw
	eff. (1)
	raw
	eff.
	raw
	eff.
	raw
	eff.
	raw
	eff.
	Cost (2)

	Austria
	1.0
	0.5
	3.0
	1.5
	3.0
	1.5
	 
	 
	7.0
	3.5
	525

	France
	4.2
	3.7
	8.5
	7.8
	9.0
	8.3
	 
	 
	21.7
	19.8
	2970

	Germany
	4.0
	3.4
	8.0
	6.8
	8.0
	6.8
	4.0
	3.4
	24.0
	20.4
	3060

	Hungary
	1.2
	0.6
	1.2
	0.6
	1.2
	0.6
	 
	 
	3.6
	1.8
	270

	Israel
	0.7
	0.7
	1.5
	1.5
	1.0
	1.0
	1.0
	1.0
	4.2
	4.2
	630

	Italy-INFN
	4.5
	4.1
	9.0
	8.3
	9.0
	8.3
	 
	 
	22.5
	20.7
	3105

	Italy-ICT
	1.0
	0.9
	1.0
	0.9
	 
	 
	 
	 
	2.0
	1.8
	270

	Spain
	3.3
	2.8
	5.0
	4.3
	5.0
	4.3
	 
	 
	13.3
	11.4
	1710

	Sweden
	0.6
	0.6
	0.4
	0.4
	 
	 
	 
	 
	1.0
	1.0
	150

	Switzerland
	1.5
	1.5
	3.0
	3.0
	3.0
	3.0
	1.5
	1.5
	9.0
	9.0
	1350

	UK-EPSRC
	3.8
	3.2
	6.0
	5.1
	6.0
	5.1
	 
	 
	15.8
	13.4
	2010

	UK-PPARC
	16.0
	16.0
	24.0
	24.0
	24.0
	24.0
	8.0
	8.0
	72.0
	72.0
	10800

	US-BNL
	0.6
	0.7
	0.8
	1.0
	0.8
	1.0
	 
	 
	2.2
	2.7
	405

	SUM
	42.4
	38.7
	71.4
	65.2
	70.0
	63.9
	14.5
	13.9
	198.3
	181.7
	

	Required
	
	30.0
	
	52.0
	
	63.0
	
	57.0
	
	202.0
	30300

	Balance
	
	8.7
	
	13.2
	
	0.9
	
	-43.1
	
	-20.3
	

	
	
	
	
	
	
	
	
	
	
	
	

	India (3)
	5.0
	 
	10.0
	 
	10.0
	 
	10.0
	 
	35.0
	35.0
	5250


Notes

1. Effective yearly FTEs are calculated in the following way: Students and Doctoral Students are counted at a 50% level, people with less than 2 years of professional experience at 85%, between 2 and 5 at 100%, with more than 5 years at 120%. People staying at CERN for less than 6 months are counted at a 50% level, regardless of their experience. This scaling allows a comparison with the required FTE levels for the LCG project.

2. The sum of the cost for the effective FTEs in kCHF is given in this column, costing one FTE year as 150 kCHF as in CERN/2379/Rev.

3. These people will work in India. Their contribution will be important, but is not directly comparable with the work done by people integrated in the CERN teams. Possible projects are being defined at present, but it is clear that only part of the contribution can be used for activities covered by the estimates in Table 2. It is therefore recorded separately.

Table 4

Overall Level of Member State Funding

Table 5 gives the current overall level of funding for the LCG Project in kCHF for materials and personnel. It presents the percentage of the overall cost of LCG Phase 1 covered by a given Source of Funding.

This Table should be seen as grateful recognition of the efforts from the listed Funding Agencies towards the costs of Phase 1 of the LCG Project at CERN. It does not include the investments for LHC computing done elsewhere.

	Overall Level of Funding

	for LCG Phase 1 at CERN

	Source
	Materials
	Personnel
	SUM
	%LCG (1)

	of Funding
	 
	 
	 
	 

	Austria
	 
	525
	525
	0.88

	Belgium
	810
	 
	810
	1.36

	France
	 
	2970
	2970
	4.97

	Germany
	3742
	3060
	6802
	11.39

	Greece
	300
	 
	300
	0.50

	Hungary
	 
	270
	270
	0.45

	Israel
	 
	630
	630
	1.06

	Italy
	600
	3375
	3975
	6.66

	Spain
	600
	1710
	2310
	3.87

	Sweden
	 
	150
	150
	0.25

	Switzerland
	 
	1350
	1350
	2.26

	UK
	2990
	12810
	15800
	26.47

	US
	 
	405
	405
	0.68


Notes

1. This column gives the percentage of the overall cost of LCG (29.5 MCHF for materials and 30.3 MCHF for personnel) provided by the Source of Funding.

Table 5

Budget Evolution for the LCG Prototype

Table 6 lists the evolution of the main components of the LCG prototype at CERN over the duration of Phase 1 of the project. It also lists the costs and income projections in kCHF over the same period.

The “Probable income” row of this table is derived from Table 1. It leads to a positive carry over for the year 2001 of 3742 kCHF, equivalent to the German contribution, which arrived at the end of this year. These funds had to be spent in 2001, but were used for equipment planned to be introduced into the prototype only during 2002. It is therefore logical to account the spending of this amount under the 2002 column.

It is obvious that Phase 1 of the LCG Project is at this moment severely under-funded. Specifically, 11 MCHF have still to be found to prepare the CERN computer centre for the very large computing systems that will be installed during Phase 2 of the project.

	CERN Prototype Capacity & Cost
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Capacity
	
	
	
	
	
	
	

	
	
	year
	2001
	2002
	2003
	2004
	2005
	

	processor farm
	
	
	
	
	
	
	

	no. of 2-cpu systems installed
	182
	400
	400
	600
	800
	

	estimated total capacity (SI95)
	15000
	33000
	33000
	69800
	121800
	

	disk storage
	
	
	
	
	
	
	

	no. of disks installed
	
	200
	480
	480
	960
	1600
	

	estimated total capacity (TB)
	15
	47
	47
	143
	271
	

	tape drives
	
	
	
	
	
	
	

	total capacity (achievable MB/sec)
	150
	350
	450
	600
	800
	

	automated media
	
	
	
	
	
	
	

	total capacity (TB)
	
	30
	100
	200
	400
	600
	

	
	
	
	
	
	
	
	
	

	Costs
	
	
	
	
	
	
	
	

	
	
	
	2001
	2002
	2003
	2004
	2005
	total

	
	
	Prototype
	2125
	3836
	1050
	2930
	2910
	12851

	Preparing CC for Phase 2
	150
	1795
	3200
	3000
	3000
	11145

	Physics WAN
	329
	70
	200
	200
	2000
	2799

	Total prototype operation
	2604
	5701
	4450
	6130
	7910
	26795

	Associates
	
	
	0
	650
	650
	650
	650
	2600

	A: Total expenditure/estimate
	2604
	6351
	5100
	6780
	8560
	29395

	
	
	
	
	
	
	
	 
	

	Probable income
	
	6346
	1390
	2090
	2700
	0
	12526

	Carry over
	
	
	0
	3742
	-1219
	-4229
	-8309
	 

	B: Total income
	
	6346
	5132
	871
	-1529
	-8309
	

	
	
	
	
	
	
	
	
	

	C: Balance (B-A)
	
	3742
	-1219
	-4229
	-8309
	-16869
	


Table 6

The RRB is invited to take note of the LCG Phase 1 budget report for the years 2001 – 2002 and of the budget plan for the following years. It will be asked to approve the budget for 2003 at the next meeting.







