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Disk Terminology
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read/writefread

Blocks: Group of consecutive sectors
Sector also has overhead information

Error Correcting Codes (ECC)

Servo fields to properly position the head

What is in a Hard Disk Drive

(HDD)?

Blocks: Group of consecutive sectors
Sector also has overhead information

Error Correcting Codes (ECC)

Servo fields to properly position the head
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HDD Organization

How to Increase Density?

Longitudal Recording

Perpendicular Recording
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Density is increasing!

Increase Capacity with
Shingled Disks

progressive
scans
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Disk Performance How long to seek?

How to Optimize
Performance?

Switching Time
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Data Layout Zoned-Bit Recording

Logical view of disk by OS: Linear array (list) of blocks
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On-Disk Cache Tagged Command Queuing
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Drive Electronics Reliability

Disk in Action FFS Motivation
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Why such poor

performance? #1: Larger Block Sizes

Solution to Internal
Fragmentation?

#2: Unorganized Freelist
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Fixing the

Unorganized Freelist #3: Locality

New organization structure? Goals for Locality
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Solution to Achieving

Locality Layout: Global vs. Local

Rotationally Optimal BSD Performance
Placement Improvements
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Conclusions




