Disk Drives
Name: ____________________


For example, let’s assume a disk where:


Rotation speed 


7200 rev. / min


Arm movement speed

0.02 ms to move 1 track in any direction


Number of platters
  

1   (single sided)


Number of tracks per surface
1000 
Blocks (sectors) per track

50


Bytes per block


512

First, convert the Rotation speed to Rotation time, in milliseconds (ms.):

1/Rotation speed * 60 *1000 = 1 / 7200 * 60 * 1000 = 8.33 ms
Now, we can use this to calculate the seek time, the latency, transfer time, and the total access time.

	
	Best
	Worst
	Average

	Seek Time
	0
	19.98
	6.66

	Latency
	0
	8.3
	4.15

	Transfer
	.166
	.166
	.166

	Total
	.166 ms
	28.45 ms
	10.98 ms


How many bytes can be stored on a single disk? 

Bytes per block * blocks per track * number of tracks * number of surfaces:
512 * 50 * 1000 * 1 = 25,600,000 bytes
How many megabytes can be stored on this hard drive?
Number of bytes / number of bytes in a MB:

25,600,000 bytes/ 1,048, 576 = 24.4 MB

Example 2 Practice:

Rotation Speed


3600 rev/min.

Arm movement


0.01 ms to move 1 track in any direction
Number of  platters

2 (double sided)
Number of tracks per surface
150

Blocks (sectors) per track

25


Bytes per block


512

How many bytes can be stored on this drive? 

Bytes per block * blocks per track * number of tracks * number of surfaces:

512 * 25 * 150 * 4 = 7,680,000 bytes

Number of bytes / number of bytes in a MB:

7,680,000 bytes/ 1,048, 576 = 7.3 MB
Show best, worst, and average case:

	
	Best
	Worst
	Average

	Seek Time
	0
	1.49
	.497

	Latency
	0
	* 16.67
	8.33

	Transfer
	.667
	.667
	.667

	Total
	.667 ms
	18.83 ms
	9.49 ms


* 1/Rotation speed * 60 *1000 = 1 / 3600 * 60 * 1000 = 16.67 ms

Example 3 Practice:


# sectors (blocks) / track
20


# tracks / surface

100

Arm movement
1 msec. fixed at startup time + 0.1 msec to move 1 track in any direction.

# surfaces
2 (a single r/w arm holds both r/w heads)


Rotation Speed

3600 rev/min.


# bytes / block

512

How many bytes can be stored on this drive? 

Bytes per block * blocks per track * number of tracks * number of surfaces:

512 * 20 * 100 * 2 = 2,048,000 bytes

Number of bytes / number of bytes in a MB:

2, 048,000 bytes/ 1,048, 576 = 1.95 MB
Show best, worst, and average case:

	
	Best
	Worst
	Average

	Seek Time
	0
	* 10.9
	3.63

	Latency
	0
	** 16.67
	8.33

	Transfer
	.833
	.833
	.833

	Total
	.833 ms
	28.4 ms
	12.8 ms


* (# tracks to move * time to move it) + startup time = (99 * .1) + 1 = 10.9

** 1/Rotation speed * 60 *1000 = 1 / 3600 * 60 * 1000 = 16.67 ms
