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Pop quiz

4/5/05

Name: __Sample solution_____________________________

1. How long would it take to read an entire disk that has 20,000 cylinders, 8 heads, and 255 sectors per track, if the disk spins at 7,200 rpm and has track-to-track seek time equal to 1 ms? Assume that initially the head is at cylinder 0 and the disk cache is empty.
The disk can be entirely read as follows:
1. transfer cylinder 0

2. for cylinder c = 1 to 19,999

a. seek from cylinder c-1 to c
b. transfer cylinder c

The time to transfer a cylinder is at least the time necessary for the entire cylinder to rotate under the heads:

     1 rotation x   (minute / 7,200 rotations) x (60 s / minute) = 1/120 s

Assuming that the electronics (controller and buses) can keep up with the mechanics, the total transfer time (steps 1 and 2b above) will be:
     20,000 cylinders x (1/120 s / cylinder) = 166.7 s

The total seek delay (step 2a above) will be:

    19,999 x 0.001 s = 20.0 s

There will be no rotational delay because all sectors need to be read.

Therefore, the total time to read the disk will be:

   166.7 + 20.0 = 186.7 s

Note: The number of heads and sectors per track are irrelevant in this problem.
2. On a disk with 100 cylinders numbered 0 to 99, how far (in number of cylinders) must the disk arm move to satisfy all requests in the disk queue, assuming requests for data at each cylinder arrived in the following order:
                                                   15, 85, 67, 43, 10, 36,

      that the head is initially at cylinder 35 and moving toward cylinder 0, and that the disk scheduling algorithm is:

a. FIFO?

(35-15) + (85-15) + (85-67) + (67-43) + (43-10) + (36-10) = 191

b. SSTF?

(36-35) + (43-36) + (67-43) + (85-67) + (85-15) + (15-10) = 125
c. SCAN?

(35-15) + (15-10) + (10-0) + (36-0) + (43-36) + (67-43) + (85-67) = 120
d. C-LOOK?

(Assuming reads only while moving toward highest-numbered cylinder)
(35-10) + (15-10) + (36-15) + (43-36) + (67-43) + (85-67) = 100

