Unit Cost Basis for US ATLAS Major Hardware Components

1: Processor Farms (See WBS 2.3.1.1.2, …)

Baseline: Recent purchase (July 2000) of 48 computing nodes for US ATLAS with a total of 2,688 SI 95 at a cost of $170K, or $63.24 per SI 95.  We take this as the baseline cost of CPU for FY 01.  A three year maintenance contract is included in this cost.

Useful lifetime: 3 to 4 years.

Scaling: We assume a factor of 2 cost reduction every 1.5 years.

Year
Cost ($/SI 95)

2001 63.24

2002 39.84

2003 25.10

2004 15.81

2005   9.96

2006   6.27

2: Online (disk) storage (See WBS 2.3.1.1.3, … )

Baseline: Current purchases planned for RHIC of 18 TB of fiber channel RAID array disk storage at $1.1Million gives a unit cost approximately $60/GB.  We take this as the baseline cost of disk storage for FY 01.  Additionally, we plan to buy one high performance node per 40 disk drives at a cost of $30,000 per node.

Useful lifetime: 5 years.

Scaling: We assume a factor of 2 cost reduction every 1.4 years.

Year
Cost ($/GB)

2001  
60.00

2002   
36.57

2003  
22.29

2004  
13.59

2005   
  8.28

2006  
  5.05

3: Tertiary (tape) storage media (See WBS 2.3.1.1.4)

Baseline: Based on recent RHIC purchases of StorageTek 60 GB tapes for $75, we set the baseline cost of tape storage as $1,250 per TB for FY 01.

Useful lifetime: We do not plan to replace aging tapes since the primary backup archive for ATLAS data will be at CERN.

Scaling: We assume a factor of 2 cost reduction every 2.1 years.

Year
Cost($/TB)

2001 1,250

2002    899

2003    646

2004    464

2005    334

2006    240

4: Associated tertiary storage hardware (See WBS 2.3.1.1.4)

Tape drives: Based on our experience with purchases of StorageTek tape drives for the RHIC HPSS cache, we estimate that the unit price of tape drives will remain relatively constant as the I/O performance of the drives improves.  Recently, the cost has been $27,000 per tape drive, with maintenance contracts estimated at 10% of the drive cost per year for the 2nd through 4th years.  The I/O rate for the current generation of tape drives is slightly better than 10 MB/s.  By FY 03, based on product development  schedules forecast by Storage Tek, we expect I/O performance to be 20 MB/s and by FY 05 40 MB/s.  The useful lifetime of a tape drive is 4 years.

Control nodes: The high performance computing nodes required to control the HPSS tape hardware currently cost approximately $40,000 each.  We project that the cost per node will remain constant as the performance improves over the years.  We estimate maintenance costs at $4,000 per year for years 2 through 4.  The useful lifetime of a control node is 4 years.

Tape silo: We are purchasing a tape silo for RHIC in fall 2000 for $160,000.  We assume that this cost will be the same for ATLAS purchases (planned for 2004 and 2006).  We take the cost of maintenance contract to be $16,000 per year (10%) for the second and subsequent years.  The expected lifetime of a tape storage silo is more than 10 years, so no replacement is foreseen.

