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HDD 3-5 ms 3-5 ms

NAND FLASH 15-35 us 200-50 us

Key benefits:
• Significant performance improvement
• Potential to augment main memory

Challenges:
• Traditional DDR interface uses 

deterministic timing. How to tolerate 
different media access latency?

“Emerging NVM: A Survey on Architectural Integration and Research Challenges”
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NMTSim: Transaction Command Simulator
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Command Issue Priority:
• p1: XREAD > SEND
• p2: SEND > XREAD

Takeaway:
• Reduce response queuing latency is 

important in latency reduction at high 
memory rates
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• e1: No early notification
• e2: Early notification enabled

Takeaway:
• Enabling early notification helps 

reduce latency significantly
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Thank you!


