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                            US ATLAS Quantitative Requirements Estimate for FY 2005

Standalone Tier 1 Center
Disk Tape Disk Tape

Annual Data Storage Estimate
Raw - Tbytes 1000 100

ESD - Tbytes 100 100 50 100

AOD+ETD - Tbytes 11 11 11 11

Simulated - Tbytes 11 111 6 21

 10% Tape Staging & Caching - Tbytes 23

Total Storage for 2005 Data - Tbytes 122 1222 90 232

Legacy Sim & T-beam Data ('99-'04) - Tbytes 10 75

Total Installed Capacity in 2005 - Tbytes 100 307

GLOBAL US US
ATLAS Fraction ATLAS

Installed CPU Estimate
Simulation - kSPECint95 50 20% 10

Additional US Simulation - kSPECint95 10

Reconst. - kSPECint95 70

US Reconst. - kSPECint95 10% 7

Analysis - kSPECint95 130 20% 26

Additional US Analysis - kSPECint95 26

Total  CPU - kSPECint95 250 79

Band-
width

CERN connectivity - Mbits/sec 155

User connectivity - Mbits/sec 100 Users 100

Typical 1 of mutiple Tier 2 Centers

CPU
Simulation - kSPECint95 20% of above US 4

Analysis - kSPECint95 20% of above US 10

Disk
AOD-EOT Subsets - Tbytes 50% of Total 6

Network-Tape Stage & Cache - Tbytes 3% of US Tape 9

Network
Tier 1 connectivity - Mbits/sec 155

User connectivity - Mbits/sec 20% of US users 20

Comment

OC3

Comment

Dedicated OC3

CERN US
Fractions

US ATLAS

10%

100%

100%
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Tier 1 Center in Context of Tier 2's

Disk Tape Disk Tape
Annual Data Storage Estimate

Raw - Tbytes 1000 100

ESD - Tbytes 100 100 50 100

AOD+ETD - Tbytes 11 11 11 11

Simulated - Tbytes 11 111 6 21

 10% Tape Staging & Caching - Tbytes 23

Total Storage for 2005 Data - Tbytes 122 1222 90 232

Legacy Sim & T-beam Data ('99-'04) - Tbytes 10 75

Total Installed Capacity in 2005 - Tbytes 100 307

GLOBAL US US
ATLAS Fraction ATLAS

Installed CPU Estimate
Simulation - kSPECint95 50 20% 10

Reconst. - kSPECint95 70

US Reconst. - kSPECint95 10% 7

Analysis - kSPECint95 130 20% 26

Total  CPU - kSPECint95 250 43

Band-
width

CERN connectivity - Mbits/sec 155

User connectivity - Mbits/sec 50 Users 50

US Tier 2 connectity - Mbits/sec 5 OC3 SITES 775

                                                         Comparison
                                                    Standalone Tier 1
                                                               to
                                             Multi-Center Capacities

(1   Tier 1   and 6 Tier 2's)

Disk Tape
Tbytes Tbytes

Standalone Tier 1 100 310

Typical Tier 2 15 0

Tier 1 in context of Tier 2's 100 307

Sum of Tier 2's 88 0

Total Multi-Tier US ATLAS 190 310
1050

2030

Mbits/sec

255

175

980

100%

100%

10%

CERN US US ATLAS
Fractions

Comment

OC3

CPU Network

130

kSPECint95

80

14

43

86
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                                      Tier 1 Regional Center Capacity (In multi-center context)

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
CPU - kSPECint95 0.2          2           5           9           16         30         50         80         
Disk - TB 0.2          1           4           12         24         54         100       168       
Tertiary Storage - TB 1             5           17         35         62         116       319       622       
                                - MBytes/sec -          20         50         95         163       264       416       643       

                                  Component Costs at the Tier 1 Regional Center (In mult-center context)

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Linux Farm 16 140 150 150 150 200 200 200
SMP Servers 40 25 50 0 100 0 150 0
Disk Subsystem 30 120 200 350 350 600 600 600
Robotic System 0 0 125 0 0 125 0 125
Tape Drives 0 50 50 50 50 50 50 50
Local Area Network 0 0 50 50 75 75 75 75
Media 1 15 30 30 30 40 100 100
Desktops 0 25 50 75 75 75 75 75
Hardware Maintenance 0 30 40 111 168 225 281 345
Software Licenses 10 40 60 80 100 350 250 250
Misc. 5 20 50 80 90 90 100 100

Total 102 465 855 976 1188 1830 1881 1920
Overhead 12% 12% 12% 12% 12% 12% 12% 12%

Total Cost 114 521 957 1093 1331 2050 2107 2150

                                                               Tier 1 Personnel Cost Estimate

1999 2000 2001 2002 2003 2004 2005 2006
Personnel Level 3 5 8 11 13 19 26 26
SWF <FTE x 100K> (only 1/4 of '99) 77 535 856 1177 1392 2034 2783 2783
Local Burden 13.2% 10 71 113 155 184 268 367 367
G&A  - 14% 13 87 140 192 227 332 454 454
Total Personnel Cost 103 698 1117 1536 1815 2653 3630 3630
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                                                            Initial (FY '01) Tier 2 Regional Center Capacity

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
CPU - kSPECint95 -          -        1           3           5           8           15         26         
Disk - TB -          -        1           2           4           9           15         24         

                                        Component Costs at Initial Tier 2 Regional Center

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Linux Farm 0 0 50 50 50 50 70 70

SMP Servers 0 0 40 40 40 40 40 40
Disk Subsystem 0 0 39 51 81 81 81 81
Local Area Network 0 0 15 15 15 15 15 15
Desktops 0 0 8 8 8 8 8 8
Hardware Maintenance 0 0 0 14 30 50 57 61
Software Licenses 0 0 10 20 20 20 20 20
Misc. 0 0 10 20 20 20 20 20

Total 0 0 172 218 264 284 311 315
Overhead 12% 12% 12% 12% 12% 12% 12% 12%

Total Cost 0 0 193 244 296 319 348 353

                                           Initial Tier 2 Regional Center Personnel Cost Estimate

1999 2000 2001 2002 2003 2004 2005 2006
Personnel Level 0 0 1 2 2 2 2 2
SWF <FTE x 95K> (only 1/4 of '99) 0 0 107 214 214 214 214 214
Local Burden 13.22% 0 0 14 28 28 28 28 28
G&A  - 14% 0 0 17 35 35 35 35 35
Total Personnel Cost 0 0 140 279 279 279 279 279

                                                         Second (FY '02) Tier 2 Regional Center Capacity

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
CPU - kSPECint95 -          -        -       2           4           8           15         25         
Disk - TB -          -        -       1           4           9           15         24         

                                                    Component  Costs at Second Tier 2 Regional Center

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Linux Farm 0 0 0 50 50 60 70 70
SMP Servers 0 0 0 60 40 40 40 40
Disk Subsystem 0 0 0 51 76 95 81 81
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Local Area Network 0 0 0 15 15 15 15 15
Desktops 0 0 0 8 8 8 8 8
Hardware Maintenance 0 0 0 0 19 39 61 63
Software Licenses 0 0 0 10 20 20 20 20
Misc. 0 0 0 10 20 20 20 20

Total 0 0 0 204 248 297 315 317
Overhead 12% 12% 12% 12% 12% 12% 12% 12%

Total Cost 0 0 0 228 278 332 353 355

                                           Second Tier 2 Regional Center Personnel Cost Estimate

1999 2000 2001 2002 2003 2004 2005 2006
Personnel Level 0 0 0 1 2 2 2 2
SWF <FTE x 95K> (only 1/4 of '99) 0 0 0 107 214 214 214 214
Local Burden 13.2% 0 0 0 14 28 28 28 28
G&A  - 14% 0 0 0 17 35 35 35 35
Total Personnel Cost 0 0 0 140 279 279 279 279

                                                       Final (FY '03) Tier 2 Regional Center Capacities

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
CPU - kSPECint95 -          -        -       -       3           8           15         26         
Disk - TB -          -        -       -       3           9           15         24         

                                                    Component Costs at Final Tier 2 Regional Centers

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Linux Farm 0 0 0 0 67 72 70 70
SMP Servers 0 0 0 0 40 40 40 40
Disk Subsystem 0 0 0 0 85 112.5 81 81
Local Area Network 0 0 0 0 15 15 15 15
Desktops 0 0 0 0 8 8 8 8
Hardware Maintenance 0 0 0 0 0 21 46 67
Software Licenses 0 0 0 0 10 20 20 20
Misc. 0 0 0 0 10 20 20 20

Total 0 0 0 0 235 309 300 321
Overhead 12% 12% 12% 12% 12% 12% 12% 12%

Total Cost 0 0 0 0 263 346 336 359

                                           Final Tier 2 Regional Center Personnel Cost Estimate

1999 2000 2001 2002 2003 2004 2005 2006
Personnel Level 0 0 0 0 1 2 2 2
SWF <FTE x 95K> (only 1/4 of '99) 0 0 0 0 107 214 214 214
Local Burden 13.2% 0 0 0 0 14 28 28 28
G&A  - 14% 0 0 0 0 17 35 35 35
Total Personnel Cost 0 0 0 0 140 279 279 279

                                                                  Network Cost Estimate

1999 2000 2001 2002 2003 2004 2005 2006
Tier 1 to CERN Link    T3 OC3 OC12 OC12

Annual CERN Link Cost 0 0 0 0 100 250 400 300
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Number of Tier 2 to Tier 1 OC3 Links 0 0 1 2 5 4 0 0
Number of Tier 2 to Tier 1 OC12 Links 0 0 0 0 0 1 5 5
Estimate annual cost of a domestic OC3 300 240 192 154 123 98 79 63
Estimate annual cost of a domestic OC12 600 480 384 307 246 197 157 126
Total Domestic WAN Cost 0 0 192 307 614 590 786 629

Total WAN Cost 0 0 192 307 714 840 1186 929

                                                       US ATLAS Facilities Integrated Capacities

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
Operational Tier 2 Facilities -          -        1           2           6           6           6           6           
CPU - SPECint95

Tier 1 0.2          2           5           9           16         30         50         80         
Tier 2 -          -        1           4           20         48         91         156       

Total CPU 0.2          2           6           13         37         77         141       235       
Disk - TB

Tier 1 0.2          1           4           12         24         54         100       168       
Tier 2 -          -        1           3           20         52         89         145       

Total Disk 0.2          1           5           15         44         106       189       313       
Tape Storage (Tier 1) - TB

Total Tape 1             5           17         35         62         116       319       622       

                                                        US ATLAS Facilities Annual Costs (FY2000 k$)

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Tier 1

Equipment, etc. 114 521 957 1093 1331 2050 2107 2150
Personnel 103 698 1117 1536 1815 2653 3630 3630

Tier 1 Total 217 1219 2074 2629 3146 4702 5737 5781
Tier 2

Equipment, etc. 0 0 193 473 1626 2033 2045 2144
Personnel 0 0 140 419 1117 1675 1675 1675

Tier 2 Total 0 0 332 892 2743 3708 3721 3819
Network

Network Total 0 0 192 307 714 840 1186 929

US ATLAS Facilities Total 217 1219 2599 3828 6603 9251 10645 10529
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                                              US ATLAS Facilities FY 2005 Staffing Estimate Details

Function

Simulation/Reconstruction System
Data Serving System
Analysis System
Computing Environment
Data Access
Network
Physical Infrastructure
Facility Management

Total
Assume 1 FTE is Total of 6 FTE's are
contributed from base contributed from base

                                                        US ATLAS Facilities Staffing (FTE's)

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Tier 1

Tier 1 Total 3             5           8           11         13         19         26         26         
Tier 2

Initial Year Center -          -        1           2           2           2           2           2           
Second Year Center -          -        -       1           2           2           2           2           
4 Final Year Centers -          -        -       -       4           8           8           8           

Tier 2 Total -          -        1           3           8           12         12         12         

US ATLAS Facilities Total 3             5           9           14         21         31         38         38         

                                                       US ATLAS Facilities Integrated Capacities

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006
Operational Tier 2 Facilities -          -        1           2           6           6           6           6           
CPU - kSPECint95

Tier 1 0             2           5           9           16         30         50         80         
Tier 2 -          -        1           4           20         48         91         156       

Total CPU 0             2           6           13         37         77         141       235       
Disk - TB

Tier 1 0             1           4           12         24         54         100       168       
Tier 2 -          -        1           3           20         52         89         145       

Total Disk 0             1           5           15         44         106       189       313       
Robotic Tape Storage (Tier 1) - TB

Total Robotic Tape 1             5           17         35         62         116       319       622       

                                                        US ATLAS Facilities Annual Costs (FY2000 k$)

FY '99 FY '00 FY '01 FY '02 FY '03 FY '04 FY '05 FY '06
Tier 1

Equipment, etc. 110         520       960       1,090    1,330    2,050    2,110    2,150    
Personnel 100         700       1,120    1,540    1,820    2,650    3,630    3,630    

Tier 1 Total 220         1,220    2,070    2,630    3,150    4,700    5,740    5,780    
Tier 2

Equipment, etc. -          -        190       470       1,630    2,030    2,050    2,140    
Personnel -          -        140       420       1,120    1,680    1,680    1,680    

Tier 2 Total -          -        330       890       2,740    3,710    3,720    3,820    
Network

4

26

Tier 1 (FTE's)
Standalone

5
3.5
4

3.5

3

2
1

Typical Tier 2
(FTE's)

0.3
0.5

3 26
3

0.4
0.5
0.5

2.4
3.0
3.0

0.2 1.2

Total 6 x Tier 2
(FTE's)

1.8
3.0

0.6

3.0

18

Multi-center
Tier 1 (FTE's)

2.5
4

2.5
4
6
3
10.1

0.5
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Network Total -          -        190       310       710       840       1,190    930       

US ATLAS Facilities Total 200         1,200    2,600    3,800    6,600    9,300    10,600  10,500  

                               US ATLAS Facilities FY 2005 Staffing Estimate Details

Function

Simulation/Reconstruction System
Data Serving System
Analysis System
Computing Environment
Data Access
Network
Physical Infrastructure
Facility Management

Total
Assume 1 FTE is Total of 6 FTE's are
contributed from base contributed from base

(FTE's) Tier 1 (FTE's) (FTE's)
Typical Tier 2 Multi-center Total 6 x Tier 2

0.5 4 3.0
0.3 2.5 1.8

0.5 4 3.0
0.4 2.5 2.4

0.2 3 1.2
0.5 6 3.0

0.1 1 0.6

3 26 18
0.5 3 3.0
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