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§ NVM handling makes failing NAND bitcells usable
§ Requires deep knowledge of bitcell & architecture 
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Storage: Real World Example

Source: Storage Class Memory: Technologies, Systems and Applications – FAST, February 2012
25
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Project Presto! (2011)
§IBM research demonstrated the ability to do policy 
guided storage management for 10 Billion file 
environment in 43 minutes.  Previous record was 
1,591 minutes

• Used cluster of 10 IBM xSeries servers
• IBM’s cluster file system (GPFS)
• Placing file system’s metadata on new 

solid-state storage appliance from Violin 
Memory

Cooling is the number one concern. 
 - Server and storage failure due to sustaining high resource utilization. 
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Storage I/F: PCIe Power Reduction
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Source: Intel, PHY Interface for the PCI Express* Architecture: Revision .9

§ Active Power Optimization
• L1 sub-states => finer granularity power management
• Dynamic Bus Sizing - Scaling bus width based on changing 

bandwidth needs
• Resonant techniques to recirculate clock energy

§ Idle Power Optimization
• Fast power On/Off circuits  => Deeper power down
• Leakage control
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Phase 2:  
NAND Replacement

•1R RRAM
•Data Storage
•Tb densities
•Lowest cost
•Broad adoption

RRAM
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Each major transition in memory technology has been coupled 
with a revolution in system architectures that exploit the key 
advantages of the new memory. NAND flash enters its third 
decade of mass production as strong as ever, but it appears 
increasingly likely that a new non-volatile memory technology 
will emerge over the course of this decade to answer the 
demands of the data center and the mobile consumer.

§What are the key advantages of these emerging memories?
§What attributes are required to become the successor to 
NAND flash? 
§What sort of revolution will these emerging memories bring to 
system architectures? 
§How (and when) will these new memories bring change to the 
data center and mobile devices? 

32

Abstract
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