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1 Introduction

This document provides details of CPU disk and tape resources used on the Tier-1/A service. It also gives details of major developments in the service particularly benefiting the experiments.

2 Resource Utilisation

CPU Capacity

A major upgrade was carried out on the CPU farm in July with the addition of 256 Dual 2.8GHz Intel Xeon systems.  This allowed the Tier1 to allow the EB to allocate an additional 471 KSI2K of capacity (Figure 1). This reflects nominal production capacity, the actual capacity may be less or more than this figure depending on: actual availability, contribution from non GRIDPP systems and non capacity systems made available in production.  
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Figure 1: Nominal Production Capacity

At the June 2004 GRIDPP UB, a new allocation regime commenced where requests for resources were received from experiments prior to the UB and allocations made at the meeting or very soon afterwards. Initially not all experiments made allocation requests, most of the major experiments having done so by June (prior to this MoU commitments only are displayed), however some smaller experiments were not included until late in the year (see Figure 2 , Figure 3, Table 1,Table 2)
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Figure 2: Requested CPU
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Figure 3: Allocated Capacity

Utilisation over 2004 was generally low compared to available capacity (Figure 4,Figure 5,Table 3). There are a number of likely causes:

· Capacity available in LCG was hardly used until late July, even then LCG utilisation began to peter-out again before the end of September and remained low until December.

· Early in the year demand from Babar was very high, but a hard partition between the Tier-A and Tier-1 prevented Babar from exploiting LCG resources.

· Late in the year Babar activity  was considerably reduced as they were in the process of moving data model (to xrootd) and the SLAC safety shutdown impacted work.

· The lack of a working SRM prevented a number of experiments from using RAL.

[image: image4.emf]CPU Use (KSI2K*CPUMonths)

0

100

200

300

400

500

600

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

KSI2K*CPUMonths

Other

Zeus

H1

Minos

UKQCD

LHCB

DZERO

CMS

CDF

Babar

Atlas

Alice


Figure 4: Used CPU
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Figure 5: Percentage CPU Used (2004)

The difference between CPU utilisation and actually allocation (Figure 6,Table 4) suggests that during 2004, the EB/UB allocation process had little relevance to actual use of the service.  
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Figure 6: CPU Used - Allocated

Disk Capacity

A major upgrade to the disk farm was carried out in October with the addition of 20 new disk servers, approximately 128TB additional capacity available to users. This upgrade was considerably delayed as stability problems were encountered during the deployment phase. 
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Figure 7: Total Available Disk Capacity

In general, supply exceeded demand for resources once the capacity was finally available however resource requests and allocations for Q3 (Figure 8,Figure 9, Table 5,Table 6), reflected an expectation that more capacity would be available than was actually achieved. 
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Figure 8: Requested Disk Capacity
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Figure 9: Allocated Disk Capacity
Once the hardware was certified as operational (late in October) a substantial preliminary deployment to the experiments was carried out (
Figure 10
,Table 7).

During August/September, deployed capacity was less than allocated as the new servers were not in production. In October some new capacity was held back in the expectation that what was already deployed would meet existing demand (Figure 11). This was used for further testing and for deployment when allocations changed over the months to come. It has been found to be hard to meet the monthly cycle of changing allocations. Overall the disk service needs to be able to provision experiments in a more flexible manner.
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Figure 10: Deployed Disk Capacity
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Figure 11: (Deployed - Allocated) Disk Capacity
As can be seen (Figure 12,Table 8) disk occupancy was almost static over the period and was mainly used Babar, who infact needed additional capacity but were capped by their allocation. Later in the year  additional capacity was deployed but was not then used by the experiments (Figure 13). Even where capacity was occupied IO rates were often very low, indicating in many cases that use had ceased after a short period of time.
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Figure 12: Used Disk Capacity
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Figure 13: (Used - Deployed) Disk Capacity
TAPE

At the end of 2004 GRIDPP continued to the largest user of the tape robot (Figure 14)
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Figure 14: Robot Utilisation by Family (GB)

Plots of tape utilisation have only been maintained since the EB commenced allocations in July (further historical data is available not is not shown here). Tape requests and allocations were always equal and so only allocations are discussed here. Utilisation data is the actual volume of user data stored on tape. The number of tapes needed to store this data is affected by both data compression and packing density. Few experiments actually made allocation requests during 2004 (even those that actually already had data on tape.

During the second half of the year, number of tapes grew alarmingly (Figure 15) as CMS stored data via the SRBADS interface. Tape pool selection by the interface led to extremely low packing densities. Eventually these tapes were released in early 2005.

The UB only began to set allocations for Tape following the September 2004 UB (Figure 16,Table 9). Following an allocation of 70TB of tape in September, Babar began making heavier use of the robot, however other experiments were hampered by the lack of an SRM interface, or delays in production ( Figure 17,Table 10)
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Figure 15 : Total Tape Capacity Used
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Figure 16: Tape Allocation (TB)
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Figure 17: Tape Use by Experiment
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Figure 18: Tape (Used - Allocated) TB

3 Experiment Related Developments

A number of major developments were carried out which were of general significance to the experiments:

· The LCG CPU Service was deployed. Initially this consisted of 70 dual processor (2.66GHz) Xeon systems, expanding in late July to over 200 systems.
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            Figure 19: LCG Service Capacity

· The Tier-A was upgraded to Scientific Linux (SL3), initially for Babar but eventually this was made available to all none Grid users.
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           Figure 20: SL3 deployment on Tier-A

· A substantial effort was committed to deploy dCache in order to provide SRM capability. By the end of the year this was deployed for experiments to test. 

Other general developments were

· Helpdesk logged 2400 tickets (240 distinct threads) approximately (neglecting automated VO registrations). Of these 74 related to user registration. Many interactions with users bypassed the helpdesk as they email or phone preferred contacts directly.

· Installed a new generic MYSQL service and made available to a number of experiments

Over and above the normal support activities a number of experiments received more substantial effort.

	Babar
	Supported deployment of xrootd on the disk servers

	CDF
	Operated CDF disk and CPU service (funded by CDF), carried out O/S upgrades and in August arranged relocation of hardware to other UK sites

	CMS
	Supported CMS DC04, operated the central MCAT service (part of SRB) for the whole CMS collaboration. 

	LC
	Provided a web server for the Linear collider 

	UKQCD
	Operated QCDGrid server

	Zeus
	Supported Zeus Funnel service


4 Annual Summary

Overall there was a substantial mismatch between requested resource and resources used. Those experiments making the smallest requests appear least significant on the plots below. This is reasonable, small requests have small impact on other projects, large requests obviously have greater impact on the service (Figure 21,Figure 22,Figure 23,Table 11: Annual Summary 2004 (CPU = KSI2Kmonths,Disk=TBmonths,Tape=Tbmonths)
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Figure 21: Annual CPU (Used - Requested) KSI2Kmonths
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[image: image23.wmf]Annual CPU (Used - Allocated)
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Figure 22: Annual Disk (Used - Allocated) Tbmonths

Figure 23: Annual Tape (Used - Allocated) TBmonths

5 Conclusions

In general demand for resource was lower than expected. There were a number of causes:

· Experiments found Grid functionality and reliability was insufficient to allow them to use resources solely accessible by the Grid.

· Difficulties deploying an SRM at RAL restricted experiments

· LCG experiments simply did not need the resource sustained over many months.

· Peak demand from multiple experiments coincided at the same time (August) leading to resource contention.

· The hard partition between the Tier-1 and the Tier-A CPU farms made resource sharing between Grid and non-Grid impossible.

· Demand from Babar was low in the second half of the year because of changes in the computing model and the SLAC safety shutdown.

· Disk deployment has been found to be too inflexible and sometimes experiments have had to wait while free capacity has been located or released by other experiments.

2005 should be a better year. Grid storage interfaces are now better developed and the experiments are beginning to move to more sustained operation. 

TABLES

	
	Jan
	feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	8
	0
	0
	30
	30
	30
	30
	30
	30
	30
	218

	Atlas
	0
	0
	0
	0
	0
	150
	150
	100
	400
	400
	400
	400
	2000

	Babar
	285
	285
	285
	285
	285
	285
	285
	285
	285
	285
	285
	285
	3420

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	0
	0
	0
	0
	0
	70
	70
	70
	200
	200
	200
	300
	1110

	DZERO
	6
	0
	0
	0
	0
	10
	10
	94
	100
	100
	100
	100
	520

	LHCB
	0
	0
	0
	0
	70
	150
	150
	50
	50
	50
	50
	25
	595

	UKQCD
	0
	0
	0
	0
	0
	0
	20
	20
	20
	20
	20
	20
	120

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	H1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	20
	20
	60

	Zeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	10
	10
	30

	Other
	0
	0
	0
	14
	15
	15
	15
	15
	15
	15
	15
	15
	134


Table 1: Requested CPU by Experiment (KSI2K)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	
	0
	8
	0
	0
	20
	0
	0
	0
	0
	0
	0
	28

	Atlas
	0
	0
	0
	0
	0
	40
	150
	100
	220
	220
	220
	220
	1170

	Babar
	0
	180
	180
	180
	180
	180
	180
	285
	285
	285
	285
	285
	2505

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	0
	0
	0
	0
	0
	30
	70
	70
	120
	120
	120
	120
	650

	DZERO
	0
	0
	0
	0
	0
	10
	10
	100
	50
	50
	50
	75
	345

	LHCB
	0
	0
	0
	0
	3
	30
	150
	50
	50
	50
	50
	25
	408

	UKQCD
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	H1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20
	20
	20
	60

	Zeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	10
	10
	30

	Other
	0
	0
	0
	15
	15
	15
	30
	30
	30
	30
	30
	30
	225


Table 2: Allocated CPU (KSI2K)
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	8
	0
	1
	0
	5
	5
	6
	0
	0
	0
	25

	Atlas
	14
	6
	2
	0
	3
	6
	48
	86
	35
	27
	7
	6
	241

	Babar
	152
	154
	203
	154
	162
	110
	91
	115
	241
	198
	157
	55
	1793

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	8
	0
	8

	DZERO
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	8

	LHCB
	0
	0
	0
	0
	3
	27
	20
	262
	62
	8
	4
	144
	531

	UKQCD
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	H1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	21
	29
	25
	75

	Zeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2

	Other
	82
	37
	29
	29
	19
	23
	35
	22
	12
	18
	10
	10
	327

	Total
	254
	197
	242
	183
	188
	167
	200
	491
	357
	273
	219
	240
	3011


Table 3: Used CPU (KSI2K)
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	1
	-20
	5
	5
	6
	0
	0
	0
	-3

	Atlas
	14
	6
	2
	0
	3
	-34
	-102
	-14
	-185
	-193
	-213
	-214
	-929

	Babar
	152
	-26
	23
	-26
	-18
	-70
	-89
	-170
	-44
	-87
	-128
	-230
	-712

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	0
	0
	0
	0
	0
	-30
	-70
	-70
	-120
	-120
	-112
	-120
	-642

	DZERO
	6
	0
	0
	0
	0
	-10
	-10
	-100
	-50
	-50
	-48
	-75
	-337

	LHCB
	0
	0
	0
	0
	0
	-3
	-130
	212
	12
	-42
	-46
	119
	123

	UKQCD
	0
	0
	0
	0
	0
	-1
	0
	0
	0
	0
	0
	0
	-1

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	-1

	H1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	9
	5
	15

	Zeus
	0
	0
	0
	0
	0
	0
	0
	0
	0
	-10
	-8
	-10
	-28

	Other
	82
	37
	29
	14
	4
	8
	5
	-8
	-18
	-12
	-20
	-20
	102


Table 4: Used CPU - Allocated CPU (KSI2K)

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	5
	5
	5
	5
	5
	5
	5
	5
	5
	45

	Atlas
	1.8
	1.8
	1.8
	1.8
	1.8
	10
	20
	20
	28
	36
	44
	52
	219

	Babar
	70
	70
	70
	70
	70
	70
	70
	75
	75
	75
	75
	75
	865

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	20
	20
	20
	20
	20
	20
	20
	30
	40
	40
	40
	40
	330

	DZERO
	3.3
	3.3
	3.3
	3.3
	3.3
	2
	6
	10
	10
	10
	10
	10
	74.5

	LHCB
	3.25
	3.25
	3.25
	3.35
	5
	10
	15
	15
	15
	15
	15
	15
	118.1

	UKQCD
	1.6
	1.6
	1.6
	2
	2
	2
	4
	4
	4
	4
	4
	4
	34.8

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.5
	0.5
	0.5
	1.5

	Other
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.5
	0.5
	0.5
	1.5

	Total
	99.95
	99.95
	99.95
	105.45
	107.1
	119
	140
	159
	177
	186
	194
	202
	1689.4


Table 5 : Requested Disk(TB)
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1

	Atlas
	1.8
	1.8
	1.8
	1.8
	1.8
	5
	5
	20
	28
	28
	36
	44
	175

	Babar
	40
	40
	40
	40
	40
	47
	47
	75
	75
	75
	75
	75
	669

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	20
	20
	20
	20
	20
	20
	15
	30
	30
	30
	30
	30
	285

	DZERO
	3.3
	3.3
	3.3
	3.3
	3.3
	1
	6
	10
	10
	10
	10
	10
	73.5

	LHCB
	3.25
	3.25
	3.25
	3.25
	5
	5
	5
	15
	15
	15
	15
	15
	103

	UKQCD
	1.6
	1.6
	1.6
	2
	2
	2
	2
	4
	4
	4
	4
	4
	32.8

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.5
	0.5
	0.5
	1.5

	Other
	1
	1
	1
	1
	1
	1
	3
	3
	3
	3.5
	3.5
	3.5
	25.5

	Total
	70.95
	70.95
	70.95
	71.35
	73.1
	82
	83
	157
	165
	166
	174
	182
	1366.3


Table 6: Allocated Disk (TB)
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Atlas
	1.8
	1.8
	1.8
	1.8
	1.8
	5.4
	5.4
	5.4
	5.4
	24.5
	24.5
	24.5
	104.1

	Babar
	40
	40
	40
	40
	40
	40
	46
	48.4
	45.9
	70
	70
	73
	593.3

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	22.6
	22.6
	22.6
	22.6
	22.6
	22.6
	14.4
	14.4
	14.4
	14.4
	14.4
	14.4
	222

	DZERO
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	9.6
	9.6
	52.2

	LHCB
	3.25
	3.25
	3.25
	3.25
	3.25
	3.25
	3.25
	3.25
	3.25
	3.25
	16
	16
	64.5

	UKQCD
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	19.2

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0.2
	1
	1
	1
	3.2

	Other
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.2
	1.2
	1.2
	1.2
	13.6

	Total
	73.65
	73.65
	73.65
	73.65
	73.65
	77.25
	75.05
	77.45
	75.25
	119.25
	138.3
	141.3
	1072.1


Table 7: Deployed Disk (TB)
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Atlas
	1
	1
	1
	1.3
	1.2
	1.2
	1.3
	1.6
	1.7
	2
	2
	2
	17.3

	Babar
	43.3
	42.55
	42
	42.6
	38.9
	40
	39.7
	41.4
	42.9
	42.6
	43.2
	50.4
	509.55

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	8.2
	8.6
	8.7
	9.1
	9.1
	8.3
	8.3
	8.3
	8.3
	7.1
	1.3
	0
	85.3

	DZERO
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	3.1
	37.2

	LHCB
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	1.2

	UKQCD
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.64
	0.64
	0.64
	0.64
	0.64
	0.64
	7.44

	Minos
	0
	0
	0
	0
	0
	0
	0
	0
	0.2
	0.2
	0.4
	0.4
	1.2

	Other
	0
	0
	0
	0
	0
	0
	0
	0
	0.2
	0.2
	0.4
	0.4
	1.2


Table 8: Used Disk (TB)

	
	July
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	0
	0
	0

	Atlas
	0
	0
	0
	0
	0
	0
	0

	Babar
	0
	0
	70
	70
	70
	70
	280

	CDF
	0
	0
	0
	0
	0
	0
	0

	CMS
	40
	40
	40
	60
	60
	60
	300

	DZERO
	0
	0
	0
	0
	0
	0
	0

	LHCB
	15
	15
	15
	15
	15
	15
	90

	UKQCD
	0
	0
	0
	0
	0
	0
	0

	Minos
	0
	0
	0
	0
	0
	0
	0

	H1
	0
	0
	0
	0
	0
	0
	0

	Zeus
	0
	0
	0
	0
	0
	0
	0

	Other
	0
	0
	0
	0
	0
	0
	0

	System
	0
	0
	0
	0
	0
	0
	0

	Total
	55
	55
	125
	145
	145
	145
	670


Table 9: Tape Allocation (TB)

	
	July
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Alice
	0
	0
	0
	0
	1
	1
	2

	Atlas
	7
	7
	7
	8
	8
	8
	46

	Babar
	6
	6
	6
	14
	15
	15
	60

	CDF
	0
	0
	0
	0
	0
	0
	0

	CMS
	11
	11
	12
	12
	12
	12
	72

	DZERO
	0
	0
	0
	0
	0
	0
	0

	LHCB
	5
	6
	8
	11
	11
	11
	52

	UKQCD
	0
	0
	0
	0
	0
	0
	0

	Minos
	1
	1
	1
	1
	1
	1
	4

	H1
	15
	15
	15
	16
	16
	17
	93

	Zeus
	0
	0
	0
	0
	0
	0
	0

	Other
	13
	13
	13
	13
	13
	13
	78

	System
	12
	13
	13
	14
	14
	14
	81


Table 10 : Tape Used (TB)

	
	CPUReq
	CPUalloc
	CPUused
	CPU(Used-Alloc)
	DiskReq
	DiskAlloc
	DiskDepl
	DiskUsed
	Disk(Used-Allocated)
	TapeAlloc
	TapeUsed
	Tape(Used-Alloc)

	Alice
	218
	28
	25
	-3
	45
	1
	0
	0
	-1
	0
	2
	2

	Atlas
	2000
	1170
	241
	-929
	219
	175
	104
	17
	-158
	0
	46
	46

	Babar
	3420
	2505
	1793
	-712
	865
	669
	593
	510
	-159
	280
	60
	-220

	CDF
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CMS
	1110
	650
	8
	-642
	330
	285
	222
	85
	-200
	300
	72
	-228

	DZERO
	520
	345
	8
	-337
	75
	74
	52
	37
	-36
	0
	0
	0

	LHCB
	595
	408
	531
	123
	118
	103
	65
	1
	-102
	90
	52
	-38

	UKQCD
	120
	1
	0
	-1
	35
	33
	19
	7
	-25
	0
	0
	0

	Minos
	2
	2
	1
	-1
	2
	2
	3
	1
	0
	0
	4
	4

	H1
	60
	60
	75
	15
	0
	0
	0
	0
	0
	0
	93
	93

	Zeus
	30
	30
	2
	-28
	0
	0
	0
	0
	0
	0
	0
	0

	Other
	134
	225
	327
	102
	2
	26
	14
	1
	-24
	0
	78
	78


Table 11: Annual Summary 2004 (CPU = KSI2Kmonths,Disk=TBmonths,Tape=Tbmonths)


























































































































































_1174387677.xls
Family

		NUCPHYS

		ESCIENCE

		FACILMAN

		SSD-PPAR

		SCALSUP

		ITD-SUP

		EXTERNAL

		SSD

		RAL-SCI

		SSD-EOD

		RAL-ADM

		ITD-SER

		SCALUSER

		DCI-VIS

		RAL-ENG

		DCI-NET

		CR-NERC

		EDG

		DCI-ISE

		DL-SRD

		DCI-PC



November

Total usage by Family

93945.714

14136.33

8610.316

7941.97

5761.972

1532.968

1347.215

1271.086

951.022

947.456

839.982

822.443

724.486

259.014

221.62

210.593

130.429

55.788

48.417

41.674

33.365



PPD growth

		July		755

		August		770

		September		801

		October		824

		November		822

		December		823



Tot GB

Tot tapes

Gbytes

Tapes

PPD Growth

77665.929

80368.57

86743.501

90948.298

93138.896

93945.714



data changes

		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July		July

		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August		August

		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September		September

		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October		October

		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November		November

		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December		December



ALEPH

ALICE

ANTARESW

ATLAS

BABAR

BABAR421

BABARDB

BJS

CBAR

CMS

CSFAFS

CSFRUTH

CSFSERV

DARK

DE2

DELPHI

E875

FUNNEL

GPPTB

H1

ICFAMON

JTB

LALICE

LATLAS

LBABAR

LCGGOC

LCMS

LDTEAM

LHCB

LHONE

LLHCB

LZEUS

MINOS

OPAL

PDKDATA

PDKDST

PDKISIS

PPUX

SGEORGE

SNO

SRBCMS

TATLAS

VRVS

Data changes (TB)

3347.41

139.94

98.13

7432.7

4901.77

121.29

705.04

340.19

1946.31

4468.29

4627.59

550.67

7101.43

7.13

176.76

2001.12

85.38

180.94

155.02

14927.29

91.25

139.05

0

38.59

1.68

4608.39

649.17

251.71

2077.47

1073.01

7.34

91.15

1.07

2272.99

7020.77

0

1.98

3347.407

139.942

98.131

7432.696

4901.768

121.289

705.042

340.189

1946.313

4468.294

4847.117

558.535

7243.148

7.128

176.761

2001.117

85.382

180.937

154.839

15262.603

88.897

139.051

0

76.334

0.001

2.458

5876.579

0

649.165

251.712

2077.465

1073.013

7.343

91.467

1.072

2272.985

7020.767

0

1.976

3347.407

139.942

98.131

7432.696

4901.844

121.289

705.042

340.189

1946.313

4468.294

5096.668

561.767

7241.402

7.128

176.761

2001.117

85.382

180.937

154.766

15433.381

93.089

139.051

0

0.566

91.209

0.001

2.458

8329.151

0

649.165

251.712

2077.465

1073.013

7.343

100.688

1.072

2272.985

8031.122

0

1.976

3347.407

139.942

98.131

7432.696

13215.175

121.289

705.042

340.189

1946.313

4468.294

5622.538

563.634

7435.459

7.128

176.761

2001.117

85.382

180.937

154.925

16316.055

95.367

139.051

7.239

323.632

0

103.8

0.001

2.483

11285.66

0.008

0

649.165

251.712

2077.465

1073.013

7.336

85.433

1.072

2272.985

8109.073

0

1.976

3347.407

139.942

98.131

7432.696

14269.025

121.289

705.042

340.189

1946.313

4468.294

5909.382

613.757

7549.078

7.128

176.761

2001.117

85.382

180.937

154.809

16732.003

103.252

139.051

7.239

659.954

0

114.431

0.001

2.486

11285.952

0.073

0.008

0

649.165

251.712

2077.465

1073.013

7.336

103.967

1.072

2272.985

8109.073

0

1.976

3347.407

139.942

98.131

7433.425

14269.025

121.289

705.042

340.189

1946.313

4509.889

6126.143

583.771

7544.143

7.128

176.761

2001.117

85.382

180.937

154.816

16961.555

104.047

139.051

7.239

702.831

0

119.115

0.001

2.487

11570.956

0.073

0.008

0

649.165

251.712

2077.465

1073.013

7.336

123.702

1.072

2272.985

8109.073

0

1.976



file changes

		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1



ALEPH

ALICE

ANTARESW

ATLAS

BABAR

BABAR421

BABARDB

BJS

CBAR

CMS

CSFAFS

CSFRUTH

CSFSERV

DARK

DE2

DELPHI

E875

FUNNEL

GPPTB

H1

ICFAMON

JTB

LALICE

LATLAS

LBABAR

LCGGOC

LCMS

LDTEAM

LHCB

LHONE

LLHCB

LZEUS

MINOS

OPAL

PDKDATA

PDKDST

PDKISIS

PPUX

SGEORGE

SNO

SRBCMS

TATLAS

VRVS

Number of files (K)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



User data

				July		July		August		September		October		November		December

		UID		# files		sum GB		sum GB		sum GB		sum GB		sum GB		sum GB

		ALEPH		15372		3347.41		3347.407		3347.407		3347.407		3347.407		3347.407

		ALICE		477		139.94		139.942		139.942		139.942		139.942		139.942

		ANTARESW		1106		98.13		98.131		98.131		98.131		98.131		98.131

		ATLAS		10419		7432.7		7432.696		7432.696		7432.696		7432.696		7433.425

		BABAR		3002		4901.77		4901.768		4901.844		13215.175		14269.025		14269.025

		BABAR421		1031		121.29		121.289		121.289		121.289		121.289		121.289

		BABARDB		672		705.04		705.042		705.042		705.042		705.042		705.042

		BJS		308		340.19		340.189		340.189		340.189		340.189		340.189

		CBAR		6025		1946.31		1946.313		1946.313		1946.313		1946.313		1946.313

		CMS		10848		4468.29		4468.294		4468.294		4468.294		4468.294		4509.889

		CSFAFS		60096		4627.59		4847.117		5096.668		5622.538		5909.382		6126.143

		CSFRUTH		1223		550.67		558.535		561.767		563.634		613.757		583.771

		CSFSERV		5811		7101.43		7243.148		7241.402		7435.459		7549.078		7544.143

		DARK		10		7.13		7.128		7.128		7.128		7.128		7.128

		DE2		527		176.76		176.761		176.761		176.761		176.761		176.761

		DELPHI		14412		2001.12		2001.117		2001.117		2001.117		2001.117		2001.117

		E875		554		85.38		85.382		85.382		85.382		85.382		85.382

		FUNNEL		50		180.94		180.937		180.937		180.937		180.937		180.937

		GPPTB		345		155.02		154.839		154.766		154.925		154.809		154.816

		H1		54152		14927.29		15262.603		15433.381		16316.055		16732.003		16961.555

		ICFAMON		190		91.25		88.897		93.089		95.367		103.252		104.047

		JTB		269		139.05		139.051		139.051		139.051		139.051		139.051

		LALICE								0		7.239		7.239		7.239

		LATLAS		4		0		0		0.566		323.632		659.954		702.831

		LBABAR										0		0		0

		LCGGOC		62		38.59		76.334		91.209		103.8		114.431		119.115

		LCMS						0.001		0.001		0.001		0.001		0.001

		LDTEAM		92		1.68		2.458		2.458		2.483		2.486		2.487

		LHCB		28205		4608.39		5876.579		8329.151		11285.66		11285.952		11570.956

		LHONE												0.073		0.073

		LLHCB						0		0		0.008		0.008		0.008

		LZEUS										0		0		0

		MINOS		780		649.17		649.165		649.165		649.165		649.165		649.165

		OPAL		1797		251.71		251.712		251.712		251.712		251.712		251.712

		PDKDATA		2217		2077.47		2077.465		2077.465		2077.465		2077.465		2077.465

		PDKDST		2585		1073.01		1073.013		1073.013		1073.013		1073.013		1073.013

		PDKISIS		968		7.34		7.343		7.343		7.336		7.336		7.336

		PPUX		54		91.15		91.467		100.688		85.433		103.967		123.702

		SGEORGE		4		1.07		1.072		1.072		1.072		1.072		1.072

		SNO		1146		2272.99		2272.985		2272.985		2272.985		2272.985		2272.985

		SRBCMS		141843		7020.77		7020.767		8031.122		8109.073		8109.073		8109.073

		TATLAS		1		0		0		0		0		0		0

		VRVS		6		1.98		1.976		1.976		1.976		1.976		1.976

						71640.02

														93138.893

		Ids with firesafe copies in italics																0

		Assume only one firesafe copy (ignore shadows)

																				Av GB/tape with SRBCMS

		Assume 200GB per tape														93945.712		0		Av GB/tape No SRBCMS

																85029.82		0





By Experiment

		July		July		July		July		July		July		July		July		July		July		July		July		July

		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug

		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep

		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct

		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov

		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec



Alice

Atlas

Babar

CDF

CMS

DZERO

LHCB

UKQCD

Minos

H1

Zeus

Other

System

TB

Tape use by Experiment (TB)

0.1366601562

7.3942871094

5.5938476563

0

11.2197851562

0

4.5003808594

0

0.6339550781

14.5774316406

0

13.0330371094

12.361015625

0.1366621094

7.3942841797

5.5938466797

0

11.2197871094

0

5.7388466797

0

0.6339501953

14.9048857422

0

13.0330361328

12.7561650391

0.1372148438

7.3948369141

5.5939208984

0

12.2064619141

0

8.1339365234

0

0.6339501953

15.0716611328

0

13.0330361328

13.0288720703

0.4527089844

7.7103310547

13.7124082031

0

12.2825859375

0

11.0211601562

0

0.6339501953

15.9336474609

0

13.0330292969

13.7335273437

0.7811484375

8.0387705078

14.7415585937

0

12.2825859375

0

11.0214453125

0

0.6339501953

16.3399179688

0

13.0330292969

14.2096210938

0.8230205078

8.0813544922

14.7415585937

0

12.3232060547

0

11.2997695312

0

0.6339501953

16.5640898438

0

13.0330292969

14.4118291016



Tape Use (GB)

				July		Aug		Sep		Oct		Nov		Dec		Total

		Alice		0.1366601562		0.1366621094		0.1372148438		0.4527089844		0.7811484375		0.8230205078		2.4674150391

		Atlas		7.3942871094		7.3942841797		7.3948369141		7.7103310547		8.0387705078		8.0813544922		46.0138642578

		Babar		5.5938476563		5.5938466797		5.5939208984		13.7124082031		14.7415585937		14.7415585937		59.977140625

		CDF		0		0		0		0		0		0		0

		CMS		11.2197851562		11.2197871094		12.2064619141		12.2825859375		12.2825859375		12.3232060547		71.5344121094

		DZERO		0		0		0		0		0		0		0

		LHCB		4.5003808594		5.7388466797		8.1339365234		11.0211601562		11.0214453125		11.2997695312		51.7155390625

		UKQCD		0		0		0		0		0		0		0

		Minos		0.6339550781		0.6339501953		0.6339501953		0.6339501953		0.6339501953		0.6339501953		3.8037060547

		H1		14.5774316406		14.9048857422		15.0716611328		15.9336474609		16.3399179688		16.5640898438		93.3916337891

		Zeus		0		0		0		0		0		0		0

		Other		13.0330371094		13.0330361328		13.0330361328		13.0330292969		13.0330292969		13.0330292969		78.1981972656

		System		12.361015625		12.7561650391		13.0288720703		13.7335273437		14.2096210938		14.4118291016		80.5010302734

		Total		69.4504003906		71.4114638672		75.233890625		88.5133486328		91.0820273437		91.9118076172





Plot Tape Allocation

		July		July		July		July		July		July		July		July		July		July		July		July		July

		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug

		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep

		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct

		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov

		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec
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Tape Allocations (TB)
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Tape Allocation

				July		Aug		Sep		Oct		Nov		Dec		Total

		Alice		0		0		0		0		0		0		0

		Atlas		0		0		0		0		0		0		0

		Babar		0		0		70		70		70		70		280

		CDF		0		0		0		0		0		0		0

		CMS		40		40		40		60		60		60		300

		DZERO		0		0		0		0		0		0		0

		LHCB		15		15		15		15		15		15		90

		UKQCD		0		0		0		0		0		0		0

		Minos		0		0		0		0		0		0		0

		H1		0		0		0		0		0		0		0

		Zeus		0		0		0		0		0		0		0

		Other		0		0		0		0		0		0		0

		System		0		0		0		0		0		0		0

		Total		55		55		125		145		145		145		670





Plot (Used - Allocated)

		July		July		July		July		July		July		July		July		July		July		July		July		July

		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug		Aug

		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep		Sep

		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct		Oct

		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov		Nov

		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec		Dec



Alice

Atlas

Babar

CDF

CMS

DZERO

LHCB

UKQCD

Minos

H1

Zeus

Other

System

TB

Tape (Used - Allocated)

0.1366601562

7.3942871094

5.5938476563

0

-28.7802148437

0

-10.4996191406

0

0.6339550781

14.5774316406

0

13.0330371094

12.361015625

0.1366621094

7.3942841797

5.5938466797

0

-28.7802128906

0

-9.2611533203

0

0.6339501953

14.9048857422

0

13.0330361328

12.7561650391

0.1372148438

7.3948369141

-64.4060791016

0

-27.7935380859

0

-6.8660634766

0

0.6339501953

15.0716611328

0

13.0330361328

13.0288720703

0.4527089844

7.7103310547

-56.2875917969

0

-47.7174140625

0

-3.9788398437

0

0.6339501953

15.9336474609

0

13.0330292969

13.7335273437

0.7811484375

8.0387705078

-55.2584414063

0

-47.7174140625

0

-3.9785546875

0

0.6339501953

16.3399179688

0

13.0330292969

14.2096210938

0.8230205078

8.0813544922

-55.2584414063

0

-47.6767939453

0

-3.7002304688

0

0.6339501953

16.5640898438

0

13.0330292969

14.4118291016



Used-Allocated

				July		Aug		Sep		Oct		Nov		Dec

		Alice		0.1366601562		0.1366621094		0.1372148438		0.4527089844		0.7811484375		0.8230205078

		Atlas		7.3942871094		7.3942841797		7.3948369141		7.7103310547		8.0387705078		8.0813544922

		Babar		5.5938476563		5.5938466797		-64.4060791016		-56.2875917969		-55.2584414063		-55.2584414063

		CDF		0		0		0		0		0		0

		CMS		-28.7802148437		-28.7802128906		-27.7935380859		-47.7174140625		-47.7174140625		-47.6767939453

		DZERO		0		0		0		0		0		0

		LHCB		-10.4996191406		-9.2611533203		-6.8660634766		-3.9788398437		-3.9785546875		-3.7002304688

		UKQCD		0		0		0		0		0		0

		Minos		0.6339550781		0.6339501953		0.6339501953		0.6339501953		0.6339501953		0.6339501953

		H1		14.5774316406		14.9048857422		15.0716611328		15.9336474609		16.3399179688		16.5640898438

		Zeus		0		0		0		0		0		0

		Other		13.0330371094		13.0330361328		13.0330361328		13.0330292969		13.0330292969		13.0330292969

		System		12.361015625		12.7561650391		13.0288720703		13.7335273437		14.2096210938		14.4118291016





Family data

		July								August								September								October								November								December

		Family				Tot GB		Tot tapes		Family				Tot GB		Tot tapes		Family				Tot GB		Tot tapes		Family				Tot GB		Tot tapes		Family				Tot GB		Tot tapes		Family				Tot GB		Tot tapes

		NUCPHYS		41		77665.929		755		NUCPHYS		41		80368.57		770		NUCPHYS		43		86743.501		801		NUCPHYS		43		90948.298		824		NUCPHYS		43		93138.896		822		NUCPHYS		43		93945.714		823

		ESCIENCE		21		9688.967		110		ESCIENCE		31		11322.797		150		ESCIENCE		36		12516.45		161		ESCIENCE		36		12536.009		160		ESCIENCE		36		13606.153		180		ESCIENCE		35		14136.33		170

		FACILMAN		2		8335.135		37		FACILMAN		2		8430.218		34		FACILMAN		2		8457.762		35		FACILMAN		2		8455.882		35		FACILMAN		2		8521.61		34		FACILMAN		2		8610.316		35

		SSD-PPAR		6		6713.295		40		SSD-PPAR		6		7362.053		43		SSD-PPAR		6		7390.9		44		SSD-PPAR		6		7485.232		44		SSD-PPAR		6		7802.841		47		SSD-PPAR		6		7941.97		47

		SCALSUP		5		5762.217		53		SCALSUP		5		5818.839		53		SCALSUP		5		5883		54		SCALSUP		5		5886.409		52		SCALSUP		5		5980.61		55		SCALSUP		4		5761.972		36

		EXTERNAL		2		1229.782		12		ITD-SUP		1		1282.336		4		ITD-SUP		1		1385.721		4		ITD-SUP		1		1421.795		4		ITD-SUP		1		1528.481		4		ITD-SUP		1		1532.968		4

		SSD		1		1192.827		5		EXTERNAL		2		1276.585		12		EXTERNAL		2		1301.589		12		EXTERNAL		2		1307.382		12		EXTERNAL		3		1332.786		13		EXTERNAL		3		1347.215		17

		ITD-SUP		1		1140.301		4		SSD		1		1192.827		5		SSD		2		1192.877		7		SSD		2		1194.657		6		SSD		2		1194.67		6		SSD		2		1271.086		13

		RAL-SCI		4		1075.707		25		SSD-EOD		1		947.456		7		SSD-EOD		1		947.456		7		SSD-EOD		1		947.456		7		SSD-EOD		1		947.456		7		RAL-SCI		5		951.022		27

		SSD-EOD		1		947.456		7		RAL-SCI		4		908.429		20		RAL-SCI		5		929.498		23		RAL-SCI		5		929.942		24		RAL-SCI		5		941.169		25		SSD-EOD		1		947.456		7

		ITD-SER		4		842.365		45		ITD-SER		4		850.941		45		ITD-SER		4		860.947		43		ITD-SER		4		867.636		40		RAL-ADM		2		839.979		4		RAL-ADM		2		839.982		4

		RAL-ADM		2		839.978		4		RAL-ADM		2		839.981		4		RAL-ADM		2		839.95		4		RAL-ADM		2		839.922		4		ITD-SER		4		800.296		45		ITD-SER		4		822.443		44

		SCALUSER		4		626.784		9		SCALUSER		4		639.4		9		SCALUSER		4		676.951		8		SCALUSER		4		710.479		9		SCALUSER		4		733.318		8		SCALUSER		4		724.486		9

		DCI-VIS		1		259.014		4		DCI-VIS		1		259.014		4		DCI-VIS		1		259.014		4		DCI-VIS		1		259.014		4		DCI-VIS		1		259.014		4		DCI-VIS		1		259.014		4

		RAL-ENG		1		214.092		4		RAL-ENG		1		214.218		5		RAL-ENG		1		213.821		4		RAL-ENG		1		221.195		4		RAL-ENG		1		221.203		6		RAL-ENG		1		221.62		5

		DCI-NET		1		183.37		4		DCI-NET		1		193.584		5		DCI-NET		1		198.845		4		DCI-NET		1		204.75		4		DCI-NET		1		209.412		6		DCI-NET		1		210.593		4

		CR-NERC		3		130.429		4		CR-NERC		3		130.429		4		CR-NERC		3		130.429		4		CR-NERC		3		130.429		4		CR-NERC		3		130.429		4		CR-NERC		3		130.429		4

		EDG		5		55.781		18		EDG		5		55.781		18		EDG		5		55.781		18		EDG		5		55.781		18		EDG		5		55.788		18		EDG		5		55.788		18

		DL-SRD		1		41.38		2		DL-SRD		1		41.633		2		DL-SRD		1		41.674		2		DCI-ISE		2		43.228		10		DCI-ISE		2		48.143		10		DCI-ISE		2		48.417		9

		DCI-ISE		2		39.248		11		DCI-ISE		2		38.557		10		DCI-ISE		2		37.552		10		DL-SRD		1		41.674		2		DL-SRD		1		41.674		2		DL-SRD		1		41.674		2

		DCI-PC		1		33.365		5		DCI-PC		1		33.365		5		DCI-PC		1		33.365		5		DCI-PC		1		33.365		5		DCI-PC		1		33.365		5		DCI-PC		1		33.365		5

						102.8687801324								104.3747662338								108.2940087391								110.3741480583								113.3076593674






