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Storage Headaches

• Data types
– Structured (database) 
– Unstructured (any file)

• Unstructured data is bigger and significantly 
harder to manage

• It is a world of unstructured data
• Key issue:

– How to protect, secure, manage and transport 
unstructured content



Storage Headaches

• Utilization rates
– JBOD – 20-25%, SAN – 75-80%

• For every $1 in GB, customers spend $5 in opex
• Storage array = server + JBOD

– Provides caching
– 5 9’s (99.999%) availability must be achieved

• Product longevity and maintenance
• TCO



SSD Optimization

• Power consumption
• Streaming data
• Read/write IOPS
• Mechanical form factor
• Long life
• Low cost
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Example: Network DVR

• Most DVR functions controlled by the 
service provider, not an end box

• Issues with:
– Content (capacity)
– Transport (performance) 
– System up-time and service calls (reliability)



Capacity – GB/$
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Transport – IOPS
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Transport – IOPS
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Reliability

Usage Model
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• HDD wear mechanically – both 
read and write

• SSD wear electrically – write only



Unit Cost
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Disruptive Technology

Media Library
(Capacity)

+

Transport
(Performance)

DVR Storage

Media Library
(Capacity)

DVR Storage

Transport
(Performance)

� Lower cost
� More reliable
� Lower power
� Smaller footprint

Lower TCO

Today

Tomorrow



Resources
• SiliconSystems white paper 

– “NAND Evolution and its Effects on SSD Useable Life” 
– (www.siliconsystems.com)

• Storage Review 
– (www.storagereview.com)

• SNIA - Storage Networking Industry Association
– (www.snia.org)

• JEDEC – SSD and NAND Media 
– (www.jedec.org)

• IDEMA – HDD Information
– (www.idema.org)

• T13 – Endurance Monitoring
– (www.t13.org)


