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Flash memories C emew e

Between RAM memories and hard disks:

= are fast becoming the dominant storage on mobile computing
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= have already replaced traditional hard disks on some devices
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____ st i ) S Memory of size M, infinite flash disk, block transfers of consecutive data
Characteristic Hlash Hard disk Read/write blocks of data of size B randomly and sequentially

Volatile Reads in blocks of size Br, writes in blocks of size Bw

Shock resistant Yes Yes No _ _ _
Cost of an algorithm: #items transferred. For r reads and w writes,

Physical size Small Small Large = HDDs, throughput provided by reads and writes is the same

Storage capacity Small Large Very large cost=r-Br + W - Bw

Energy consumption - Medium High = SSDs, results show that reads and writes are also done in blocks, | | | -

- Very high Y - Very cheap Many existent algorithms in the 1/O-model are easy to adapt in this model

but block size for reading is smaller than the block size for writing

Translation Layer (TL) Experimental Results on Solid-State Disks
The algorithm uses the same block size (Br) for reads and writes, External Memory Sorting External memory BFS Discussion
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~ _ o 10000 | o | translation layer!
e T , ik T
| : . E] 1000 3
| | = :g o £ = As predicted by the unit-cost model, buffering Br-sized read blocks into
: E. : ; — r 100 | . . .
EW -— MFEW - : - Tfﬂﬁ:?““ - TEI 500 | : Bw-sized write blocks improves the performance
i : - e R e e mE R AT A
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= The unit-cost model is validated by experimental results
Ul e s e e Naive DFS (textbook algorithm)
= groups Br-sized blocks and writes Bw-sized blocks oblivious to algorithm
dates the model (read block size Br write block she B 262,144 0.218039 0.219124 1.10229
= accommodates the model (read block size Br, write block size DA~f
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Mostly random I/Os
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