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Online Paging for Flash Memory Devices

Paging is a memory-management scheme used by operating systems Input consists of an online sequence of page requests. Competitive Ratio is a performance measure for online algorithms.
when the required memory space does not fit into the fast memory (RAM) and thus It provides the worst case ratio between the cost of the online algorithm
parts of it reside on the secondary device (disk). Online Algorithm and an optimal offline algorithm.

If the memory is full and a page fault occurs, the algorithm
has to decide which pages to swap to disk during an eviction.

Page fault: The variable k denotes the number of pages fitting in RAM.
A memory page accessed by an active process which resides on the disk, Eviction
has to be loaded into RAM involving slow I/O operations including: Up to a pages can be swapped to disk during one eviction

Setting Algorithm Competitive Lower Bound
= |_oading the requested page from disk Goal: Minimize the number of evictions. Ratio

= Evicting one or more pages to disk if the fast memory is full Deterministic a-LRU
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Known competitive ratio in the classical model of the adapted
algorithms:

Setting Algorithm Competitive Lower Bound
Ratio

Algorithms Deterministic

Randomized MARK 2In(k)-1 In(k)

Secondary Device: Flash Disk (SSD)

Efficient I/O in the context of paging: » g-LRU evicts the a least recently used pages.

= Read on a page basis Example for a=2:
= Write in blocks of a pages (a>1)
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loa(#written pages) loa(#written pages) occur farthest in the future.
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