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1. Introduction

This documents our input to the LCG Phase II planning meeting of xxxx, together with subsequent extensions to include calendar year 2010. This is based on Excel spreadsheets: Tier1CapacityPlanV4.0 (Created 24 August 2004). The tables used for LCG phase II have a  number of assumptions built in and a number of weaknesses and errors than we need to be aware of.  These are documented in the associated notes.

Unless otherwise stated financial years are used throughout.

2. Spend Plans

· Starting point is original GRIDPP2 spend profile, updated by Dave Britton:


	
	2004
	2005
	2006
	2007

	GRIDPP1 Carry Over (D. Kelsey)
	100
	
	
	

	GRIDPP2 Proforma 3
	768
	768
	768
	100

	GRIDPP2 Original Profile (Dave Britton)
	700
	800
	900
	0

	GRIDPP2 Cashflow adjustment
	-150
	-650
	+60
	+750

	Current Expected H/W spend (Dave Britton)
	550
	150
	960
	750

	Actual H/W spend profile used in estimates
	646

	143
	953
	750


· Small discrepancy between numbers used in table below and data from Dave Britton – must resolve difference.

· Up to 10% of capital budget may be used as GRIDPP2 contingency likelihood considered less that 50%. 

· Principle spending lines are:

· Disk - servers, RAID arrays and drives)

· CPU - batch worker nodes

· Tape - raw tape media

· Drives/Server/Cache – Tape store infrastructure

· Recurrent – ADS and Tier1 listed separately then summed to recurrent.

· Misc – all the other stuff we buy such as AFS servers, LAN network infrastructure, test systems, licences etc. 

	Financial Year
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Disk
	250
	0
	330
	451
	342
	332
	329

	CPU
	200
	0
	290
	420
	312
	310
	300

	Tape
	32
	0
	108
	75
	36
	36
	36

	Drives/Servers/Cache
	20
	0
	70
	100
	60
	60
	60

	Recurrent
	95
	102
	105
	76
	93
	105
	118

	Misc
	49
	42
	50
	75
	50
	50
	50

	 
	 
	 
	 
	 
	 
	 
	 

	Total
	646
	143
	953
	1196
	893
	893
	893

	
	
	
	
	
	
	
	

	ADS Recurrent 
	70
	76
	80
	50
	68
	80
	93

	Tier1 Recurrent
	25
	25
	25
	25
	25
	25
	25


· Make an additional assumption that beyond the end of GRIDPP2, spend is constant at £893K per annum. There are no documented grounds for this assumption other than “same again please”. 

· Make an additional assumption that additional 0.5*£893K made available in 2007 to cover period from September 2007-March 2008. 

· ADS Recurrent is calculated as 15% of equipment on the ground more than 1 year old. Additional 5% inflation index multiplied in also.

· Need more work to understand Tier1 recurrent costs (£25K flat). May be an underestimate. Substantial additional costs of we have to start licensing Redhat for example or pay for extra maintenance on older kit.

· The substantial hole in funding in FY 2005 is challenging to the planning. There is only sufficient available to fund M&O and small scale spend.  

3. Hardware Costs

Technology roadmaps beyond the next 12 months or so for disk and CPU capacities and pricing are uncertain at best.  This assessment is based on:

· Prior pricing experience at RAL

· Published experience from other HEP sites

· Published work on long range technology forward look.

The assumption that the price per CPU KSI2K halves every 2 years, is a common one, made by many sites. Although there is doubt about the ability of CPU manufactures to achieve raw CPU speed ups  consistent with a 2 year doubling, new solutions such as Dual core CPUs will continue to give cost benefits. The challenge for PP is to actually exploit to the full the published performance figures.

Disk pricing estimates are far less robust. Over the last few years we have seen the fully deployed cost of disk halve every 12 months. This has been driven in part by the rapid reduction in hard drive costs and partly by increases in the capability of RAID controllers.  

Extrapolations beyond 2008 are almost entirely fiction – basically just continuing trends at existing rates. I have little confidence in estimates for 2009 and 2010. 

· Assume that price reductions will be significantly reduced in later years as dipoles become increasingly difficult to record horizontally.

· Assume that we continue with the existing hardware technologies. In general most likely technology changes lead to increased costs. Currently:

· IDE/SATA drives (increase to SCSI doubles costs)

· External RAID (internal PCI RAID – like CERN – would reduce cost)

· No SAN (addition of SAN drives costs up)

· Better vendor certification (ie buy from Tier1 vendors) increases cost.

· Overall I feel that the estimates may now be rather too optimistic. 

· £2K per terabyte in 2003 is the cost of RAW RAID disk, actual available disk is somewhat more expensive (I neglected filesystem overheads). We also suspect that the actual tendered price was unusually competitive and may not be repeated (10% low maybe).

· Predictions are that disk drives will be about 1TB in 2007 (a 4 fold increase in capacity over 250GB drives bought in 2003). Yet our extrapolations show 6 fold reduction in cost.  However – already 400GB drives are available – so maybe 1TB can be exceeded – who knows.

· Not aware of any alternative disk drive technologies (eg mini disks) that will be cheaper per TB.

· Not aware of any lower cost CPU solutions that may be cheaper 

· CPU power consumption is becoming a big concern and at some point cooling costs may have to be factored in.

· Costs include 3 year on-site maintenance.

· Tape costs are fairly well understood, both drive and media prices are reasonably predictable at least until 2007/2008. Less certain is the availability in any given year of specific drives and media. Some of these issues are documented in the tape section. 

·  For years 2008/2009/2010 – tape costs are simply based on extrapolation curves of tape media costs – although at least tolerable for disk and CPU this makes no sense for tape. Where it is necessary to have bought the appropriate drives and have enough slots in the Robot.

· Robot slots are likely to run out somewhere around 2008 – after which media updates may not keep up with storage needs. Funding plan does not include increases in Robot slot count – so we are seriously deficient in this area of the plan.

	Financial Year
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	 
	 
	 
	 
	 
	 
	
	
	

	Price per Disk Terrabyte
	2.00
	1.41
	0.81
	0.47
	0.29
	0.19
	0.12
	0.07

	Price Per KSI2K
	0.75
	0.63
	0.45
	0.32
	0.22
	0.16
	0.11
	0.08

	Price TapeTerrabyte
	 
	0.32
	0.12
	0.12
	0.12
	0.06
	0.03
	0.03

	
	
	
	
	
	
	
	
	

	Months since last disk price point
	12
	6
	12
	12
	12
	12
	12
	12

	Months since last CPU price point
	12
	6
	12
	12
	12
	12
	12
	12

	
	
	
	
	
	
	
	
	

	Disk capacity doubles every n months
	12.00
	12.00
	15.00
	15.00
	18.00
	18.00
	18.00
	18.00

	 
	 
	 
	 
	 
	 
	
	
	

	CPU performance doubles every n months
	24.00
	24.00
	24.00
	24.00
	24.00
	24.00
	24.00
	24.00


As a sanity check, GRIDPP Tier1 costs can be compared with LCG planning figures. Below is given the ratio of Tier1 to LCG planning costs.

	Financial Year
	2004
	2005
	2006
	2007
	2008

	
	
	
	
	
	

	Disk
	0.36
	0.33
	0.30
	0.30
	0.31

	CPU
	0.77
	0.82
	0.86
	0.93
	0.98


It is encouraging that disk pricing is constant between LCG planning and T1 planning. This suggests that we agree on underlying hardware prices. The big difference in prices is partly explained by the CERN choice of mirroring all volumes compared to RAL Tier1 which RAID 5 (CERN prices should almost halve if they use RAID 5). . Exchange rates may also be particularly favourable at the time of purchase. Likewise we may not be counting capacity in the same manner.

4. Atlas Datastore Hardware Upgrades

· EB state that existing capacity meets their needs in FY 2004. Therefore just add one server and backing disk cache this FY

· Titanium 1 drives in 2005 – therefore invest heavily in drives and new tape 

· Titanium 2 drives may appear in 2006, but assume Titanium 1?
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Item

Number reqd 

(for disc = 

volume in TB)

Estd unit Cost 

K£ (for disc = 

cost/TB)

Vat K£

Total Cost 

£K (incl 

VAT)

Maintenance 

at 15% (£K) 

(incl VAT)

Sub total 

for year 

no maint 

(K£)

Comment

AIX servers

1

20

3.5

23.5

Disc for AIX 

servers

5

4

0.7

23.5

Tape drives

3

20

3.5

70.5

"Titanium 1" 500GB per tape. 60Mb/sec

New Media

660

0.05

0.00875

77.6

500Gb per tape. This tape must be compatible with the next 

generation of tape decks in 06 or 07?.

Tape Drives

1

20

3.5

23.5

"Titanium 2" If available - 1TB per tape. 120MB/sec transfer rate?

New Media

360

0.05

0.00875

21.2

1TB per tape, assuming the Titanium 2s are out

Disc for AIX 

servers

5

4

0.7

23.5

Total

263.2

24.7

263.2

Notes

Current PP GRIDPP" spend plan allows £36K/yr for media for 3 years 04-06, and £60K/yr for h/w for 3 yrs 04-06. I.e. £96K/yr and £288K total over 3 years

ADS Planning - moving away from flat GRIDPP spend

Modified slighly from David's Original to give flat spend

84.6

77.6

2004

0.0

47.0

17.6

68.2

2005

7.1

148.1

2006


5. Hardware Profile

· We assume that we will phase out 10% of disk at start of year 4 (for spare parts) and all of the disk some time in its fifth year. We have some doubt about the viability of running the disk servers beyond the end of year 3. Spare parts are already hard to come by. A 10% spares pool may be sufficient, but at the recent emergency power off (aircon failure) we blew 24 power supplies on the year 1 Compusys equipment (1/6th of total PSUs). Already it appears that we have now used all spares holdings at the manufacturer for this particular PSU. A similar incident in future may severely impact the service.

· We assume that we will phase out 5% of CPU during year 4 and all of the CPU sometime in year 5

· We assume all tape is phased out sometime in year 5.

We also assume that 10% of remaining disk capacity is maintained as spinning hot operational spare and 10% of CPU capacity is used for non batch capacity purposes (core nodes, testbeds etc). This then gives an available capacity in any given financial year to experiments:

	Financial Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	 
	 
	 
	 
	 
	 
	 
	 
	
	
	

	Disk(TB)
	36
	72
	198
	357
	353
	954
	2290
	3824
	6242
	10209

	KSI2K
	182
	325
	796
	1081
	1072
	1655
	2979
	4170
	6402
	9413

	Tape (TB)
	67
	187
	187
	287
	287
	1138
	1656
	2268
	3368
	4568


As can be seen above, capacity reduces slightly in FY 2005. In order to provide data to LCG and Babar based on calendar years we ensure that FY 2004 is deployed for calendar year 2005 and FY 2006 is deployed as early as possible to be available in Calendar year 2006. For 2006 and beyond, earliest deployed date assumes delivery in April. In general, time to production should be less than 10 weeks, although recent experience suggests that:

· Vendor delivery can slip considerably (allow 1 extra month)

· Installation can be problematic,  allow 2 extra months.

Although we are likely to have the equipment in production by July, there is a significant possibility that it will not be available until September.

The table below also shows cumulative Babar and CPU capacity required to meet MoU commitments.

	Calendar Year
	2005
	2006
	2007
	2008
	2009
	2010

	 
	 
	 
	 
	 
	 
	

	Total Disk (TB)
	353
	954
	2290
	3824
	6242
	10209

	Babar Disk
	110
	190
	306
	442
	 
	

	Babar Disk Share
	31
	20
	13
	12
	12
	0

	LHC Share
	208
	669
	1755
	2999
	4993.84
	8167

	Total Tape
	287
	1138
	1656
	2268
	3368
	4568

	 
	 
	 
	 
	 
	 
	

	Total CPU (KSI2K)
	1072
	1655
	2979
	4170
	6402
	9413

	Babar CPU (KSI2K)
	449
	647
	946
	1254
	0
	0

	Babar CPU Share %
	42
	39
	32
	30
	30
	0

	LHC Share
	516
	843
	1735
	2499
	3841
	6589


· LHC share is remainder after subtracting Babar share and 10% of total capacity available (estimate of what is needed by other projects – no supporting data)

· Up until 2008 Babar share is based on MoU requirements – beyond 2008 no data was available and I just guessed. Probably needs adjusting in this area.

· There was no stated need for tape capacity by experiments other than LCG – therefore all tape capacity was allocated to LCG. This is almost certainly not the case. More data on requirements of non LCG experiments will be needed. LCG tape capacity can only shrink.







� Includes GRIDPP1 carry over
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_1153131404.xls
ADS Planning for Media Upgrade

		Year		Item		Number reqd (for disc = volume in TB)		Estd unit Cost K£ (for disc = cost/TB)		Vat K£		Total Cost £K (incl VAT)		Maintenance at 15% (£K) (incl VAT)		Sub total for year no maint (K£)		Comment

		2004		AIX servers		1		20		3.5		23.5		0.0		47.0

				Disc for AIX servers		5		4		0.7		23.5

		2005		Tape drives		3		20		3.5		70.5		7.1		148.1		"Titanium 1" 500GB per tape. 60Mb/sec

				New Media		660		0.05		0.00875		77.6						500Gb per tape. This tape must be compatible with the next generation of tape decks in 06 or 07?.

		2006		Tape Drives		1		20		3.5		23.5		17.6		68.2		"Titanium 2" If available - 1TB per tape. 120MB/sec transfer rate?

				New Media		360		0.05		0.00875		21.2						1TB per tape, assuming the Titanium 2s are out

				Disc for AIX servers		5		4		0.7		23.5

								Total				263.2		24.7		263.2

				Notes

				Current PP GRIDPP" spend plan allows £36K/yr for media for 3 years 04-06, and £60K/yr for h/w for 3 yrs 04-06. I.e. £96K/yr and £288K total over 3 years

		ADS Planning - moving away from flat GRIDPP spend

		Modified slighly from David's Original to give flat spend

																84.6

																77.6



D Corney:
No maintenance in year
1

D Corney:
Maintenance only on equipment bought in  2004

D Corney:
Maintenance costs for equipment bought in 2004 and 2005.  NO maintenance on new media



Tier1 Pesamistic Disk Figures

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Price disk terrabyte						2		1.6817928305		1.189207115		0.8408964153		0.5946035575

		Price Per KSI2K						0.75		0.6306723114		0.4459526681		0.3153361557		0.2229763341

		Price tapeTerrabyte								0.32		0.1176		0.1176		0.1176

		Months since last disk price point				12		12		6		12		12		12

		Months since last CPU price point				12		12		6		12		12		12

		Disk capacity doubles every n months						24		24		24		24		24

		Moore's law exponent for disk						0.0288811325		0.0288811325		0.0288811325		0.0288811325		0.0288811325

		CPU performance doubles every n months						24		24		24		24		24

		Moore's law exponent for CPU						0.0288811325		0.0288811325		0.0288811325		0.0288811325		0.0288811325

		Disk prices halve every 2 year

		CPU prices halve every 2 years

		Assume ADS Media Upgrade for 2005



Authorized User:
From March 2004 Order



Tier1 Aggressive Disk Figures

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Price disk terrabyte						2.00		1.41		0.71		0.41		0.23

		Price Per KSI2K						0.75		0.63		0.45		0.32		0.22

		Price tapeTerrabyte								0.32		0.12		0.12		0.12

		Months since last disk price point				12		12		6		12		12		12

		Months since last CPU price point				12		12		6		12		12		12

		Disk capacity doubles every n months						12.00		12.00		12.00		15.00		15.00

		Moore's law exponent for disk						0.06		0.06		0.06		0.05		0.05

		CPU performance doubles every n months						24.00		24.00		24.00		24.00		24.00

		Moore's law exponent for CPU						0.03		0.03		0.03		0.03		0.03

		Disk Areal Density growth slows somewhat before vertical recording kicks in

		Use CPU prices halve every 2 years

		Assume ADS Media Upgrade for 2005





Tier1 Planning Hardware Costs

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Price disk terrabyte								1.4142135624		0.7071067812		0.4061261982		0.2332582479

		Price Per KSI2K								0.6306723114		0.4459526681		0.3153361557		0.2229763341

		Price tapeTerrabyte								0.32		0.1176		0.1176		0.1176

		Planning Figures based on Aggressive disk pricing





LCG Planning Hardware Costs

		Financial Year		2001		2002		2003		2004		2005		2006		2007		2008

		2003/2004 LCG K£/TB								3.9802434783		2.4887652174		1.5538086957		0.970573913		0.6054956522

		2003 LCG K£/KSI2K								0.8217391304		0.5434782609		0.3652173913		0.2391304348		0.1608695652

		2003 LCG CHF/GB								8.94		5.59		3.49		2.18		1.36

		2003/2004 LCG CHF/SI2K								1.89		1.25		0.84		0.55		0.37

		Exchange Rate CHF/£								2.3		2.3		2.3		2.3		2.3

														6.5735294118





Comaprison between T1 and LCG 

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Disk								0.3553083047		0.2841195209		0.2613746463		0.240330226

		CPU								0.7674848234		0.8205529094		0.8634204264		0.9324464879

		Ratio of Tier1 cost estimates compared to LCG





Tier1 Spend GRIDPP2 Original

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Disk								290		302		352		352

		CPU								260		270		320		320

		Tape								36		36		36		36

		Drives								60		60		60		60

		Recurrent								75		75		75		75

		Misc								75		50		50		50

		Total								796		793		893		893

		Planned spend by GRIDPP based on original GRIDPP Planning Document

		Spend for FY 2007 is assumed to be the same as FY2006





Tier1 Spend reprofile for ADS

		Financial Year		2001		2002		2003		2004		2005		2006		2007										Total

		Disk								315		273		358		352										1298

		CPU								284		241		325		320										1170

		Tape								0		77		21		36										134

		Drives								47		70		47		60										224

		Recurrent								75		82		92		75										324

		Misc								75		50		50		50										225

																										0

		Total								796		793		893		893										3375

																										0

		Original Total								796		793		893		893										3375

		Original - Current								0		0		0		0		0

		Planned spend by GRIDPP based on original GRIDPP Planning Document

		ADS Spend Reprofiled due to low demand in 2004 and drive upgrade reprofile but neutral overall

		Spend for FY 2007 is assumed to be the same as FY2006

		More drives increases M&O





Spend  Used

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Disk				0		0		1.4142135624		0.7071067812		0.4061261982		0.2332582479

		CPU				0		0		0.6306723114		0.4459526681		0.3153361557		0.2229763341

		Tape				0		0		0.32		0.1176		0.1176		0.1176

		This sheet is just a link to the cost model propogated forward





Spend Used

		Financial Year		2001		2002		2003		2004		2005		2006		2007

		Disk								315		273		358		352

		CPU								284		241		325		320

		Tape Capacity								0		77		21		36





Predicted and Actual Purchasing

		Financial year		2001		2002		2003		2004		2005		2006		2007

		Disk(TB)		40		40		140		222.7386360738		386.0803025279		881.499399955		1509.0570352511

		KSI2K		202		159		523		450.3130942144		540.4160962031		1030.6461663357		1435.129882033

		Tape (TB)		67		120		0		0		654.7619047619		178.5714285714		306.1224489796





Equipment Phase Out

				2001		2002		2003		2004		2005		2006		2007

		Disk		0		0		0		0		4		40		50

		KSI2K		0		0		0		0		10.1		271.4		412.55

		Tape		0		0		0		0		0		67		120

		Assume that 10% of disk is phased at end of 3 years life

		Assume that 100% of disk is phased sometime in year 5

		Assume that 5% of CPU is phased at end of 3 years life

		Assume that 100% of CPU is phased sometime in year 5

		Assume that    0% of Tape is phased out at end of 3 years life

		Assume that 100% of Tape is phased out sometime in year 5





Cumalative Capacity - Decom

		Financial year		2001		2002		2003		2004		2005		2006		2007

		Disk(TB)		40		80		220		442.7386360738		824.8189386016		1666.3183385566		3125.3753738077

		KSI2K		202		361		884		1334.3130942144		1864.6291904174		2623.8753567531		3646.4552387861

		Tape (TB)		67		187		187		187		841.7619047619		953.3333333333		1139.4557823129





Available Capacity

		Financial year		2001		2002		2003		2004		2005		2006		2007

		Disk(TB)		36		72		198		398.4647724664		742.3370447415		1499.6865047009		2812.8378364269

		KSI2K		181.8		324.9		795.6		1200.8817847929		1678.1662713757		2361.4878210778		3281.8097149075

		Tape (TB)		67		187		187		187		841.7619047619		953.3333333333		1139.4557823129

		Operational Reserve of 10% Spinning Disk (hot spare)

		Assume 10% of CPU nodes deployed to non capacity work

		All Tape available





Physical

				2001		2002		2003		2004		2005		2006		2007		2008

		Area Per Rack		2		2		2		2		2		2		2		2

		KSI2K per System		1.3		1.9		2.1		2.2		3.3		4.4		5.7

		Current Per CPU node		0.5		1		1		1.1		1.32		1.65		2.1		2.6





Ignore

		Farm Capacity based on historical data (2002-2004) and GRIDPP projection 2005-2007

		Exchange Rate						2.3		2.3		2.3		2.3		2.3

		2003/2004 LCG CHF/SI2K						1.89		1.25		0.84		0.55		0.37

		2003 LCG K£/KSI2K						0.8217391304		0.5434782609		0.3652173913		0.2391304348		0.1608695652

		2003 LCG CHF/GB						8.94		5.59		3.49		2.18		1.36

		2003/2004 LCG K£/TB						3.9802434783		2.4887652174		1.5538086957		0.970573913		0.6054956522

		Price disk terrabyte						1.7869822485		0.8934911243		0.4467455621		0.2233727811

		Price Per KSI2K						0.65		0.48		0.32		0.24

		Price tapeTerrabyte						0.32		0.25		0.126		0.126

		Area Per Rack		2		2		2		2		2		2		2

		KSI2K per System				2.1		2.2		3.3		4.4		5.7

		Current Per CPU node		0.5		1		1.1		1.32		1.65		2.1		2.6

		Spend

		Disk						290		302		352		352										0.2377358491

		CPU						260		270		320		320

		Tape						36		36		36		36

		Drives						60		60		60		60

		Recurrent						75		75		75		75

		Misc						75		50		50		50

		Total						796		793		893		893

																										169

		Year		2002		2003		2004		2005		2006		2007		2008

		Disk(TB)		40		40		140		162.2847682119		338		787.9205298013		1575.8410596026

		Cumalative Disk		40		80		220		382.2847682119		720.2847682119		1508.2052980133		3084.0463576159

		EOLed Cuma		0		0		0		4		44		94		236.2284768212

		Available		40		80		220		378.2847682119		676.2847682119		1414.2052980133		2847.8178807947

		After 10%		36		72		198		340.4562913907		608.6562913907		1272.7847682119		2563.0360927152

		Racks		7		3		5		3		4		4		4

		Area		14		6		10		6		8		8		8

		Cumalative Area (M2)		14		20		30		36		44		52		60

		Eol Cumalative Area		14		20		30		36		30		32		30

		TB/Rack		5.7142857143		13.3333333333		28		56		112		224		448

		Current Draw Per Rack		9.6		12		16		18		23.994		31.984002		42.634674666

		Total Additional Current		67.2		36		80		54		95.976		127.936008		170.538698664

		Cumalative Current		67.2		103.2		183.2		237.2		333.176		461.112008		631.650706664

		Cumalative Current - EOL		67.2		103.2		183.2		237.2		265.976		357.912008		448.450706664

		KSI2K		202		159		523		400		562.5		1000		1333.3333333333

		Cumalative KSI2K		202		361		884		1284		1846.5		2846.5		4179.8333333333

		EOLed Cumalative		0		0		0		0		202		361		884

		Available		202		361		884		1284		1644.5		2485.5		3295.8333333333

		After 10%		181.8		324.9		795.6		1155.6		1480.05		2236.95		2966.25

																										1544

		systems		156		80		256		181.8181818182		170.4545454545		227.2727272727		233.918128655

		Racks		4		3		8		7		6		8		8

		Floor Area		8		6		16		14		12		16		16

		Cumalative Area		8		14		30		44		56		72		88

		Eol Cumalative Area		8		14		30		44		48		58		58

		Current Draw Per Rack		19.5		30		33		39.6		49.5		63		78

		Current Draw		78		90		264		277.2		297		504		624

		Cumallative		78		168		432		709.2		1006.2		1510.2		2134.2

		Cumalative after EOL		78		168		432		709.2		928.2		1342.2		1702.2

		Slots						600

		Tape TB						120		112.5		144		285.7142857143		285.7142857143

		Cumalative				67		187		299.5		443.5		729.2142857143		1014.9285714286

		Total Fllor Area		22		34		60		80		78		90		88

		Total Current		145.2		271.2		615.2		946.4		1194.176		1700.112008		2150.650706664

		Total Power		31.944		59.664		135.344		208.208		262.71872		374.02464176		473.1431554661

		Babar																								39.6

		Disk(TB)		20		20		30		40		80		116		136

		Cumalative Disk		20		40		70		110		190		306		442

		Percentage		0.5555555556		0.5555555556		0.3535353535		0.3230958064		0.3121630429		0.2404177106		0.1724517268

		CPU		200		300		450		500		640		962		996

		KSI2K		62		93		139.5		155		198.4		298.22		308.76

		Cumalative KSI2K		62		155		294.5		449.5		647.9		946.12		1254.88

		Percentage		0.3410341034		0.4770698677		0.3701608849		0.388975424		0.4377554812		0.422950893		0.4230526759

		KSI2K of 700MHz CPU						0.31

		Rack Footprint (M**2)						2



Authorized User:
700MHz CPU = 310SI2K




