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Optimizations

- Code Word Sharing.



Code Word Sharing
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Challenge in introducing WOM-v codes to SSDs

SSD Architecture

Write
Amplification

Performance and
Parallelism

Workload Pattern

11



Implementation
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Evaluation: Real World Traces
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Erase Operation Reduction

4.4 - 11.1x reduction in erase cycles
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Write Performance

< 8% write performance overhead
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Read Performance

Negligible average read latency overhead
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WOM-v(2,4) QLC v/s MLC Drive

- QLC WOM-v(2,4) can store 2 logical bits per cell.
- MLC drives also store 2 logical bits per cell.

- Without WOM-v coding, MLC drive has better endurance than QLC drive.

WOM-v(2,4) QLC v/s MLC endurance?
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WOM-v(2,4) QLC v/s MLC Drive
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Summary

- First design and implementation of Non-Binary WOM code for QLC Drives.

- 4.4-11.1x reduced erase operations with minimal performance overheads.

- TLC+QLC FEMU Extension merged upstream with master.

Add TLC-NAND and QLC-NAND Support to FEMU #47

f~ Merged !

- WOM-v simulator code https://github.com/uoftsystems/womyv
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https://github.com/uoftsystems/womv

Q&A
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