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PVB is the bottleneck.



Simple solution: store PVB in flash
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1 Performance 1 Device lifetime
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Simple solution: store PVB in flash

RAM Recovery

1 Performance 1 Device lifetime

How to store PVB in flash without
harming performance
or device lifetime?
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PVB is update-intensive
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Garbage Collection

Block ID Validity bitmap Erase flag

4 1|
T

Reset bitmap

16



HARVARD
v John A. Paulson
School of_Engin_eering

Integrated
RAM

Flash

Flush & Merge

g buffer A
\_ "'\i(i& flush )
/Ievel 0 \
level 1
level 2

17



HARVARD
v John A. Paulson
School of_Engin_eering

Flush & Merge

Integrated ([ N\
RAM

buffer

-

/7évelo oo A )

level 1

\_

Flash

level 2

18




HARVARD
v John A. Paulson
School of_Engin_eering

Flush & Merge

Integrated [ )
RAM

buffer

_ o )

/7évelo 4. 4. ﬂ\\
Flash e -

level 1 et

sort-merge
consolidate

level 2

19




Merge bitmaps

Block ID Validity Bitmap Erase flag
Newer [ 4 1 ]
entry
OR
Older [ 4 1 ]
entry l

20



HARVARD
v John A. Paulson
School of_Engin_eering

Merge bitmaps

Block ID Validity Bitmap Erase flag
Newer [
4 1 1 ]
entry
IGNORE
Older
entry [ 4 L ]
[ 4 1 1 ]

21



oios HARVARD
v John A. Paulson
School of Engineering
ant 1€

d Applied Sciences

Garbage Collection

Integrated [ )
R?AM buffer
<—— search
\_ y,
/IeveIO <—— search \
Flash
level 1 ol .l <— search
Continue until
level 2 < finding entry with
true erase flag

22




Simulation

Baselines:

PVB in RAM
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Simulation
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>50% recovery time reduction
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Other Contributions

Garbage collect FTL metadata []]]
Recovering RAM-resident FTL metadata @

Partition entries to maximize buffer utilization g><

Wear leveling m
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Conclusion

GeckoF TL stores page validity metadata in flash

- Buffer modifications
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