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The PASTA report covering tertiary storage reviews the status and evolution of tape technology particularly in the context of its application at CERN. It is widely believed that tape will retain its place in the storage hierarchy for large data volumes and where there is there is a requirement for permanent storage. 

Tape is used at CERN in large quantities for both raw and processed physics data. The principal types of tape drive are the STK 9840 and STK 9940A and 9940B. There are also some legacy IBM 3950 units and  DLT drives used for backup applications. More recently, several LTO drives have been delivered and these will probably take over the backup activities. 

Tape robotics at CERN is provided by STK Powderhorn Silos, where each silo can hold 5500 cartridges.   

The technology used in tape devices at CERN is linear recording. The 9940B tapes can hold 200GB and have a transfer rate of 30MB/sec. The 9840 are only 20GB but have rapid positioning times and are suited for nearline storage applications. The current generation of LTO drives are 100GB and a data transfer rate of 15MB/sec

Tape Cost Evolution
· There are 3 components to be considered when assessing the cost of tape storage: Robotics, Drives and Cartridge Media.  A rough breakdown of the current CERN investments for tape systems are:

 
Robotics: 
10 silos, 4 Library Management Units

3.0 MCHF

 
Tape Drives:  20 [9840], 48 [9940]



3.5 MCHF


Cartridge Media: 
23,000 [9940], 10,000 [9840]

4.3 MCHF

· In addition to the 3 basic components mentioned above, there are ancillary costs:

· Tape server hosts – 5K CHF per machine with one tape drive per server

· Buildings – 1M CHF for building 613

· STK Software licences - 120K CHF / year

· Maintenance – About 10% of purchase / year – 650K CHF 

· CERN has a special requirement because of its high media to units ratio.  33,000 units of media are supported by 68 high end drives, a factor of about 500:1. CERN is therefore more sensitive to media costs than most organisations. 

· The raw cost of tape storage is just less than 1 CHF/GB and is therefore close to EIDE disk pricing. However, disk does not have the same permanent storage characteristics as tape such as low error rates, data lifetime and physical removability. 

· The STK 9940B cartridge is 200GB capacity with a nominal data transfer rate of 30MB/sec. The STK and IBM roadmaps predict a cartridge of 500GB with a data transfer rate of 50MB.sec by 2006/2007. This will require both higher recording density and a longer tape; in short, a new media. The price of a 500GB cartridge is likely to be similar to the 200GB cartridge of today – about 130 CHF 

· In terms of drive capacity, we expect to install about 1GB/sec capacity in 2006 rising to a plateau of 4GB/sec in 2008 when LHC data is expected in large quantities. Notionally this could be satisfied with 80 drives of 50MB/sec assuming an optimal streaming mode of operation frm tape servers to tape device. Based on recent data challenge experience, it would be prudent to assume only 50% efficiency giving a drive total of 160 units.

· Robotic costs of 50CHF per slot or 10cts/GB are likely to remain about the same level.
· In the previous costing review, there was a distinction between robotic and shelved media. We suggest that this distinction be removed with all data cartridges stored in silos.
The table below is a cost breakdown for 5PB of installed robotic capacity, the LHC estimate for 2007
	Item
	Cost

	5 PB Storage – 2 Silos and 10,000 slots
	0.5M CHF

	Cartridge media – 10,000
	1.3M CHF

	Tape Drives - 160
	8.0M CHF

	Licences
	120K CHF/year

	Maintenance – 16 Silos (max) 
	400K CHF/year

	Maintenance – 160 drives 
	1M CHF/year
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