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1. (a) State the four necessary conditions for deadlock, with a one sentence explanation of each. ( 4) 

(b) Explain briefly why the OS code need not be changed when a new network card is added to 
your PC. (4) 

(c) What is a buffer cache? How can its contents be kept consistent with the disk? (3 + 3) 

(d) Show an example disk cylinder reference sequence for which the Shortest Seek Time First 
(SSTF) disk scheduling algorithm does not produce the minimum head movement in terms of 
number of cylinders moved to service all the disk requests. (Show the reference sequence, the order 
in which SSTF would service it and the total number of cylinders moved by the head, and an order 
of servicing for the same sequence which will require less total number of cylinders moved. No 
other explanation is needed). (6) 

2. (a) What is an inverted page table? Will two processes be able to share a page in a system using an 
inverted page table for address mapping? ( 4 + 4) 

(b) Consider the page reference string o 1 3 6 2 4 5 2 5 o 3 1 2 5 4 1 o . The number 
of page frames is 4. The page replacement policy is Second Chance, with one Reference bit per 
page. 

For each page reference, show the contents of page frames 0, 1, 2, 3 just after the reference below 
it, along with the Reference bit values for the pages stored (so your answer should look like a 2-d 
table, with 4 rows (one for each page frame) and 17 columns (one for each page in the reference 
string)). Identify the page faults and find the total number of page faults. No calculation needs to be 
shown, no explanation is necessary. (12) 

3. (a) Can a local page replacement policy applied to the page frames allocated to a process P affect 
the performance of any other process in the system? Justify your answer clearly. ( 4) 

(b) Consider that page X in a process P's address space is currently not in memory. An instruction 
in P tries to store something in a location falling in page X. Starting from the point the address X is 
presented to the MMU, list step by step what happens till the instruction finishes. At each step, you 
should identify which component of the hlw or OS is involved, as well as what exactly is done. 

(12) 

4. (a) What is the difference between a soft link and a hard link? (4) 



(b) Consider a filesysteril with approximately 256 GB of data blocks, with 1 KB block size, being 
used in a machine with 2 GB RAM. Describe what free block management technique will you use 
for this filesystem and justify briefly why. (8) 

(c) Consider an inode based filesystem implementation using bitmaps for free inode and block 
management, with possible memory caching of different filesystem management information. In 
this filesystem implementation, is it ever possible that for a data block i, the corresponding bit in 
the bitmap is set to 0 (indicating the block is allocated to some file/directory) but no inode of any 
file/directory in the filesystem has a reference to i (i.e. the block is apparently not allocated to any 
file/directory)? If your answer is yes, show a clear sequence of actions that can cause it. If the 
answer is no, justify why not' clearly. (8) 

5. (a) Why is dynamic priority used in Linux's 0(1) scheduling algorithm? (4) 

(b) How does a directory inode in the ext2 filesystem store variable length filenames? ( 4) 

(c) Explain how the Program Counter (PC) is switched to start the next process in a context switch 
arising out of a timer interrupt in round-robin scheduling. (6) 

(d) The following algorithm is proposed for enforcing mutual exclusion between n process 0 to n -
1 using the test-and-set instruction. Fill in the blanks to make it a correct bounded-waiting mutual 
exclusion solution. No explanation is needed. (1 0) 

Shared Variables 

lock: shared Boolean variable, initialized to false 
waiting[O .. n-1]: shared array of booleans, 

one element per process, all initialized to false 

Pseudocode for process x 

Local variables: 

1) 
key (can take value true or false), y (y can take values from 0 ton-

while(true) do { 

/* Entry Section */ 
waiting[x] = true; 
key = 
while ( ) do 
waiting[x] = false; 

Critical Section 

/* Exit Section */ 
y = (x + 1) mod n; 
while (y # x) and ( 
if (y = x) then lock = false 

else 

-------

) do y (y+1) mod n; 

------

} 




