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Page Frames

0-use:0

8-use:0
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1-use:1

2-use:0

3-use:0
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5-use:1
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USt = AlLess lot

use/access bit for each page set by hw

-> find less recently used page by looking at access bit
-> access bitis 1 =>clearto 0

-> clock hand moves after each run

-> only cares about access bit

when evicting a page that’s dirty,
needs to write it to swap

when evicting a page that’s clean (dirty bit == 0),
no need to write to swap J,
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Second Chance /Enhanced Clock

Aues bt Q:MD bt

0 o evict the page
0 | =0 clear the dirty bit, track cleared dirty page, move on
/] >0 0 clear the access bit, move on

) =0 ) clear the access bit, move on



Storage Devices

_ TB in capacity
persistent, not byte addressable, block level access Much cheaper than DRAM

Spindle

Hard Disk / Spinning Disk
-> sector: 512 bytes
-> 10-20$TB

Actuator Arm

Actuator Axis

Power Connector

Jumper Block
Actuator

IDE Connector

Solid State Drive
-> block size 4 KB

-> 3-5x cost of HDD
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Motor

Sector

Arm
Assembly
el

disk read steps:

kernel sends the request to disk
controller (ide.c)

disk finds the right platter & surface
moves arm to track containing the
sector

waits for desired sector to rotate under
the head & reads the sector

data is transferred back to the host
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