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1. Define the following (Only one sentence each): 

(a) Context of a process 
(b) Preemptive scheduling 
(c) l}ging 
(d) Race condition 
(e) Wait-for graph 

Time: 2 Hours 

(5 X 3 = 15) 

2. (a) Show the process state transition diagram assuming that the operating system follows a 
non-preemptive CPU-scheduling policy, with a one-line explanation for each of the transition 
edges. No other explanation is needed. (7) 

(b) Consider the following set of job~. Suppose the scheduling policy is round robin. Show 
the schedule and compute the average response time and CPU utilization when the time 
quanta is 20 milliseconds and when the time quanta is 60 milliseconds. Assume that the 
context switch overhead is 5 milliseconds. For each case, show just the Gantt chart, and the 
response time and CPU utilization found, no need to show any calculations. (12) 

Process 
A 
B 
c 
D 
E 

Duration (milliseconds) 
52 
104 
72 
180 
24 

(c) State the necessary conditions for deadlock in a system, with a one sentence explanation 
ofeach. (6) 

3. (a) Suppose you are an OS designer and have to write the code of a function 
CreateProcess(exefile) which will create a new process that will execute the code specified 
in the executable file named exefile. Write a pseudo code for the function. You need not 
worry about the exact format of an executable file, just assume that it has a code part C and a 
data part D. (12) 

(b) Suppose you have to write the code for the atomic wait(S) function on a semaphore S on a 
multiprocessor machine that supports the test-and-set instruction. A function scheduler() is 
already implemented by someone else to invoke the scheduler. Write the pseudo code for the 
wait() function. (12) 



4. (a) Give an example of race condition in which only one process writes to any shared data. 
(6) 

(b) Suppose the CPU on which an OS runs supports an atomic instruction 
fetch_and_increment as follows: 

int fetch_and_increment(int *x) { 
last value = *x; 
*x = *x + 1; 
return last value; 

Show how you can use the above instruction to implement mutual exclusion. Your solution 
should satisfy all three conditions of mutual exclusion, progress, and bounded waiting. (15) 

(c) Fill in the blanks in the reader/writer code below so that it becomes a correct solution for 
the reader-writer problem with no starvation for either readers or writers. P and V correspond 
to wait and signal operations on a semaphore respectively. Assume that the semaphores S1, 
C1, and X1 are initialized to 1 and the variable n is initialized to 0. You cannot use any other 
semaphores or variables other than the ones shown in the code. (Write the complete Reader 
and Writer code in your copy, underlining the blanks filled up, no explanation is needed). 

(15) 

Reader Code Writer Code 

; ; 

P( Cl ) ; ; 

prev = n; V( Sl ) ; 

; write data here ... 

; V( Xl ) ; 

if ( ) then ; --
; 

read data here ... 

P( Cl ) ; 

; 

current = n; 

V( Cl ) ; 

if ( ) then ; 
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