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7. Conclusion

As the saying goes, every coin has two sides. Flash memory based storage is known to have several limitations resulting
from its inherent physical property. Superseded pages are the ‘‘negative’’ results of those limitations, since once superseded,
they are invalid and would remain in the flash just as garbage until they are erased again. Interestingly, as is always the case
with things in the real world, that ‘‘garbage’’ can also potentially be leveraged to realize special purposes, just like ShiftFlash
has demonstrated. While sophisticated and carefully-designed ECC and the removal of mechanical rotating parts are there
to make flash memory based storage more reliable, we have explored the flash reliability problem from a distinctive angle.
By leveraging the superseded garbage pages in the flash, we have implemented time-shifting functionality at the device
level, making it more robust and resilient and the introduced overheads are minimal and acceptable. Due to the numerous
advantages of SSDs and their longer realistic lifetime than commonly believed [55], SSDswill getwidely deployed. Hopefully,
we anticipate that ShiftFlash would play its role in the storage system along with the emerging wide deployment of SSDs.
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