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Techniques to Alleviate Storage Latency

« Readahead

- Preload pages that are expected to be accessed m
* Page cache User Hints ( qF

— Cache frequently accessed pages madvise/fadvise) \ U
Main Memory

« fadvise/madvise interfaces Pz cacht
— Utilize user hints to manage pages %
Readahead

Al
Secondary

- However, these can’t be used in memory based FSs SICIEgE
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* Sync map-ahead

application Ea f >
page fault time

handler 11>{2>{3>{4>{5
Y

Map-ahead window size == 5
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« Sync map-ahead

application E>\ f >
_________________________________________________________________________________________________ >
page fault time

handler 11>{2>{3>{4>{5

« Async map-ahead

application f >

------------------------------------------------------------- _>
page fault Y > 5 | time
handler \ Performance gain

kernel threads >| 3 >{ Z >1 5 >
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CPU Cycles (trillions, 10'%)

N w1 O

Apache HTTP Server

-- No mapping cache

i

-~ Mapping cache (2GB)

600

Bl kernel W libphp @libc Oothers
— Mapping cache (No-Limit)

/700 900 1000

Request Rate (reqgs/s)
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