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Techniques to Alleviate Storage Latency

• Readahead
– Preload pages that are expected to be accessed

• Page cache
– Cache frequently accessed pages

• fadvise/madvise interfaces
– Utilize user hints to manage pages

• However, these can’t be used in memory based FSs

7

Main Memory

Secondary 
Storage

Page Cache

Readahead

App
User Hints

(madvise/fadvise)
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fio : Random Read

0

1

2

3

4

4 8 16 32 64

Ba
nd

w
id

th
 (G

B/
s)

Record Size (KB)

default-mmap populate-mmap map-ahead extended madvise



15

!"#$%$&'()#*$&+')

0

1

2

3

4

4 8 16 32 64

,'(
)-

")
./$

01
,2

34

&+5#6)$7"8+$09,4

default-mmap populate-mmap map-ahead extended madvisepopulate-mmap



!"

fio : Random Read

#

!

$

%

&

& ' !( %$ (&

Ba
nd

w
id

th
 (G

B/
s)

Record Size (KB)

default-mmap populate-mmap map-ahead extended madvisemap-ahead



15

!"#$%$&'()#*$&+')

0

1

2

3

4

4 8 16 32 64

,'(
)-

")
./$

01
,2

34

&+5#6)$7"8+$09,4

default-mmap populate-mmap map-ahead extended madviseextended madvise

madvise(MADV_RANDOM) == default-mmap



>'Q(!'$5'$(=F<'$8;'*"%.(!'""8*&

�‡A41/*.(DBB6(%.2K.2
�� L9)&AB")+559:"U$69";<=
�� 01"8E&@,+':"0LY P,$N9"*WLX"U$69,".UA&)"b$>$59:$+2
�� W&8+6",$N9"$,"+I&@8"01HY

�‡*554.2H/-&.#5%
�� `"+::$8$&'+6")+7E$'9,
�� f$5UP6$>9":$,8A$I@8$&'

03

6""<'$9 +.8'*"/

2<%+6'(KAAI(/'$5'$

V^J4%(%G&5/*(RS(4+25%
.659AU_"`!`11LI5,"I+':%$:8E2



17

Apache HTTP Server
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