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CANONICAL DEVICE

Status COMMAND DATA
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CANONICAL DEVICE

Status COMMAND DATA

EXAMPLE WRITE
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INTERRUPTS VS. POLLING
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PROTOCOL VARIANTS

Status COMMAND DATA
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PROGRAMMED [/O VS.
DIRECT MEMORY ACCESS
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PROTOCOL VARIANTS

Status COMMAND DATA
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SPECIAL INSTRUCTIONS VS.
MEM-MAPPED 1/O

PROTOCOL VARIANTS

Status COMMAND DATA
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VARIETY IS A CHALLENGE

STORAGE STACK
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HARD DISKS

BASIC INTERFACE
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Platter

Disk Internals

Platter is covered with a magnetic film.
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Spindle

Surface

l

Surface
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Many platters may be bound to the spindle.

Each surface is divided into rings called tracks.
A stack of tracks (across platters)is called a cylinder.
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The tracks are divided into numbered sectors.

Heads on a moving arm can read from each surface.
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Spindle/platters rapidly spin.

DISK TERMINOLOGY
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HARD DRIVE DEMO

LETS READ 12!
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POSITIONING

LETS READ 12!
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SEEK TO RIGHT TRACK.

SEEK TO RIGHT TRACK.

10/31/15

25



10/31/15

SEEK TO RIGHT TRACK.

WAIT FOR ROTATION.
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WAIT FOR ROTATION.

WAIT FOR ROTATION.
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WAIT FOR ROTATION.

WAIT FOR ROTATION.
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WAIT FOR ROTATION.

TRANSFER DATA.
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TRANSFER DATA.

TRANSFER DATA.
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YAY!

TIME TO READ/WRITE
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SEEK, ROTATE, TRANSFER

SEEK, ROTATE, TRANSFER

32



10/31/15

SEEK, ROTATE, TRANSFER

WORKLOAD
PERFORMANCE
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Capacity
RPM

Avg Seek
Max Transfer
Platters
Cache

DISK SPEC

Cheetah Barracuda

Capacity
RPM

Avg Seek
Max Transfer
Platters

Cache

DISK SPEC

Barracuda
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Cheetah Barracuda
RPM
Avg Seek

Max Transfer

Cheetah Barracuda
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Max Transfer
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Cheetah Barracuda
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Avg Seek

Max Transfer
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Max Transfer

39



Cheetah Barracuda

Capacity
RPM

Avg Seek
Max Transfer
Platters
Cache

Cheetah Barracuda
Sequential

Random

OTHER IMPROVEMENTS
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Imagine sequential reading,
how should sectors numbers be laid out on disk?

When reading 16 after 15, the head won't settle
quick enough, so we need to do a rotation.
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enough time to settle now
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OTHER IMPROVEMENTS
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ZBR (Zoned bit recording): More sectors on outer tracks

OTHER IMPROVEMENTS
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DRIVE CACHE

BUFFERING
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[/O SCHEDULERS

[/O SCHEDULERS
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FCES
(FIRST-COME-FIRST-SERVE)

FCES
(FIRST-COME-FIRST-SERVE)
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SCHEDULERS

0S

Scheduler

Scheduler

SPTF (SHORTEST POSITIONING
TIME FIRST)
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SCAN

WHAT HAPPENS?
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WORK CONSERVATION

CFQ (LINUX DEFAULT)
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[/O DEVICE SUMMARY
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