The Evolution & Anatomy of Hard Disks

by John Hale

First: Floppies: 8” then 5¼” then 3” (Amstrad) then 3½” (PC)

Single sided  then double sided then double density

80 tracks per side = 1.47 Mb of storage

Iomega ZIP Drives – “floppy on steroids” 250Mb storage per disk

Then Hard Disks:

“Winchesters” (1973) 18” then “14”  30Mb

Stop-Action video 32 secs – huge platter (16” - 3000rpm – 2.3Kg weight!) in a/c room at TC

Winchesters later also used for sound storage, editing, playout

Now: 3½” (2½” in laptops)

7,200 rpm   = 74 mph at edge    Seek time ~ 9 milliseconds

Platters: glass/cobalt alloy     Actuator – stepping motor

Cylinders / 63 sectors (512 bytes per sector) = cluster / bad blocks

16 heads / read and write heads have different characteristics (used to be combined)

IDE = Integrated Drive Electronics

SATA = Serial Advanced Technology Attachment

Heads: flying height above surface – but not touching because of airflow

Parking – these days self-park in safe zone at centre

SATA HDDs last an average of 600,000 hours before complete failure

FAT32 / NTFS

Formatting / partitioning / defragging (contiguous data) / click of death

The Future:   Aligning molecular magnets vertically for greater capacity? 

Solid State Disks:

Advantages:

· No moving parts

· Reads data faster

· Less power to work as no moving parts (good for laptops)

· Lighter weight

· Robust - more resilient to knocks

· Quieter

Disadvantages:

· Price: 64 Gb SSD = £150  (cf HDD: 1Tb = £60) but price will fall

· Can't store so much (yet)

· Slow down over time (fragments left on disk)

· Memory doesn't last long enough: each cell can only be written to limited no of times

· “Wear levelling” used – avoids writing to same area

· Can't be used constantly so not good for documents or Virtual Memory (PageFile)

· Never defrag – wears cells out

· Use SSD for operating system (quick start-up)

