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Management Summary
• Our Objectives

– Determine the TCO Benefits of Tape vs. Disk in long-term 
storage for a mid-sized data center 

– Compare the costs of long-term SATA storage in a disk archive 
vs. the long-term costs of an LTO-4 Tape library archive using 
brand name products

– Selection of 750GB disk drives and 800GB tape cartridges
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Management Summary
• Our Methodology

– We chose backup archiving as a common long-term storage 
activity, as every data center does it 

– Backup and archive are ideal environments to determine long-
term effects of a very large and growing storage requirement 

– As the environment grows, incremental costs (tape or disk) 
become fairly constant in terms of cost/TB

• Our Finding – Cost ratio of disk to tape is 23:1
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Backup/Recovery Challenges
• Optimize performance vs. cost on a $/TB basis
• Determine gating factors: Backup window, library slots, etc.
• Complete the backup within a fixed time period (backup 

window)
• Short-term recovery must be completed in a timely fashion to 

avoid an out-of-service condition
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Case Assumptions
• Size of Initial Storage = 50TB
• Annual Growth Rate = 50%
• Five-year storage total is > 6.5PB
• Total Cost of Ownership factors

– Acquisition Cost (at list prices)
– Power/Cooling Energy
– Floor Space
– Maintenance
– Media

• Daily incremental and full weekly backups for most recent 13 
weeks always go to disk for both the disk and tape scenarios

• Quarterly backups archived thereafter go to the disk or tape 
archive for this TCO analysis
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Disk Parameters
• All disk arrays will be F.C. and fully configured to simplify 

acquisition and deployment costs at $10.6K/TB
• All arrays will have SATA drives 
• All arrays will be replaced after the three year warranty to take 

advantage of higher capacities and refreshed warranty
• 750 GB SATA devices used for the disk array (capacity over 

350TB)
• We used same capacity utilization ratio (85%) for disk as tape 

even though some studies position tape as 10% to 15% higher
• Two RAID 5 arrays per drawer to eliminate need for accelerated 

maintenance
• One hot spare per drawer
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Tape Parameters
• Initial purchase of a tape library large enough (>6000 slots) to

support all cartridges nearline for the 5-year study to expedite 
recovery

• LTO-4 drives and cartridges used in the tape library
• LTO-4 media costs $12.6K in lots of 100
• Reserve adjacent data center floor space for year 5 capacity 

requirement even though some of it will be empty for years
• Tape drives added as required to satisfy backup window 
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Tape Parameters – continued
• Configured n+1 drives to ensure device availability and ability 

to backup storage (backup window) within 7 days, in 
background

• Tape compression ratio assumed as 2:1 (data dependent)
• Adjusted write throughput downward by 15% to account for 

possible network inefficiencies
• No urgency for recovery after 13 weeks
• Did not utilize LTO-4’s capability for WORM or encryption in 

this scenario
• Value of LTO-4 features varies for each data center
• Did not consider LTO-5 
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Energy Parameters
• Energy availability is not, in itself, a limitation
• Data center consumes matching kilowatts of energy for cooling 

as for powering equipment
• Energy costs (average urban rate) assigned as $.12/KWH
• Energy rate held as a constant for term of study 
• Higher costs favor tape due to higher energy demand from disk
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Floor Space Parameters
• Disk Archive

– One fully configured array requires 19.5 sq. ft. at a cost of 
$300/sq.ft./year

– Floor space doubled to allow for aisles
– Adds $590,000 to 5-year TCO

• Tape Archive
– Each library frame occupies 10.2 sq.ft.
– Floor space doubled to allow for aisles
– Adds $30K/year for library floor space
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Accounting Parameters
• TCO for 5 years including

– Hardware acquisition
– Media (tape) costs
– Cost of energy
– Cost of floor space

• Did not include cost of backup software, backup servers, 
network operation or time-value of money

• Model includes only costs allocated to each year of the 5-year 
study period

• The cost of the 13-week interim disk storage buffer was 
excluded in the cost analysis as it is common to both scenarios
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Study Findings
• 1st 3 years consume over 2.5PB of disk in the disk archive
• Each disk array consumes 11,000 Watts/hr ($11.5K/yr) plus 

equal amount for cooling
• 5-year cost of energy for disk archive is $420,000 at $.12/KWH 
• Tape archive energy cost for 5 years is $1,300
• Energy and floor space represent only 4% of the total cost
• 5-year TCO for Disk Archive is $51.73M
• TCO for disk archive solution is 23X the cost of the tape archive 

solution
• Energy cost for the disk archive solution is 290X the tape 

configuration
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Conclusions
• Blended environment provides best mix of high-performance in 

short-term with lower TCO for long-term storage
• Costs associated with a large disk archive solution are 

probably too great for an organization to absorb for long-term 
storage

• Tape continues to be the most economical solution for long-
term storage

• When using a Data Deduplication VTL with a 20:1 reduction 
factor – the estimated TCO is still 5 times greater than the tape 
solution but might add significantly to acquisition cost

• Your situation and costs may vary
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Other Considerations for a Blended Environment

• Tape is removable
– Not susceptible to intentional or unintentional corruption

• Tape is portable
– Economical method to have a copy of critical data off-site or out 

of region for data protection
• Tape is fast

– LTO-4 can backup up to 864GB per hour (2:1 compressed)
• Tape is reliable

– Over 2M LTO drives and over 80M LTO cartridges shipped
• Tape can address data security 

– LTO-4 has hardware data encryption
• Tape can address compliance 

– LTO-4 has WORM capability
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To Find Out More
• This webinar is based on a 

paper written by today’s 
presenters and published 
on 2/13/2008
– See URL at bottom of this 

page
– We have not presented all 

of the details included 
therein

• About 600 Clipper bulletins 
are available at 
www.clipper.com/publications.htm

• Q&A

http://www.clipper.com/research/TCG2008056.pdf


