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Ceng 334 
- Operating Systems (F. P. Genç)

Midterm 2
- 5’th May 2004
Duration
- 90 minutes

This is an open book exam. You may use your textbook and any notes you have. 

Collaboration, however, is not allowed. Read each question carefully and pace yourself.

 Please use a separate paper for each answer, using the back of page if necessary.

When answering the questions please be considerate.
Do not write anything which is not relevant to the question.
Do not write too much detail.

Question 1 (20 points)
A UNIX system has 1-KB blocks and 4-byte disk block numbers. Each inode contains file attributes and a total of 12 index entries including (1) 10 direct entries (2) one single indirect entry (3) one double indirect entry. How many disk reads are needed to bring the 300th block of file A into memory, assuming initially only A’s inode is in memory? 

Question 2 (25 points)

A computer whose processes have 1024 pages  in their address spaces keeps its page tables in memory. The overhead required for reading a word from the page table is 5 nsec. To reduce this overhead, the computer has a TLB, which holds 32 (virtual page, physical page frame) pairs, and can do a look up in 1 nsec. What hit rate is needed to reduce the mean overhead to 2 nsec?

Question 3 (25 points)

A computer with an 8 KB page, a 256 MB main memory, and a 64 GB virtual address space uses an inverted page table to implement its virtual memory. How big should the hash table be to ensure a mean hash chain length of less than 1? Assume that the hash table size is a power of two.

Question 4 (30 points)

A disk has 201 cylinders, numbered from 0 to 200. At some time the disk arm is at cylinder 100, and there is a queue of disk access requests for cylinders 15, 60, 90, 135, 165, 180.

Suppose:

(1) 
A seek takes 1 msec per cylinder to move the disk arm.
(2) 
Directly moving the disk arm from the innermost of the disk (with the largest cylinder number) to the outermost of the disk (without servicing any disk requests) takes only 10 msec.

(3) 
Initially, the disk arm is moving towards higher cylinders.

What is the seek time needed to serve the above requests if the disk scheduling algorithm is the following?

a. (10 points) Shortest Seek First 

b. (10 points) Scan
c. (10 points) C-scan
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