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CSCI 331 Exam 2 Spring 2006 
30 March, 2006 

Open Book Section 
 
Name: _____________________ 
This exam is to be turned in by 3:00.  There are questions on both sides of this sheet. 
You may use your books and notes for this section.  However, you must turn in the closed book 
section before consulting your book or notes. 
 
Problem 1 (6 points) 
In Figure 6.7 of the textbook, the following section of code is used to implement mutual-
exclusion using an atomic Swap instruction, show in Figure 6.6. 
 do { 
  key = TRUE ; 
  while (key == TRUE) 
   Swap(&lock, &key) ; 
  // Critical section 
  lock = FALSE ; 
  // Non-critical section 
 } while (TRUE) ; 
The textbook states that lock is a global variable and key is a local variable.  Why is it 
important that key be a local variable?  What, if any, problem could occur if key, like lock, 
was a global variable? 
 
 
 
 
 
 
 
Problem 2 (6 points) 
The table below gives three processes and their burst times.  Give that three Gantt charts for 
executing these process under the first-come-first-served, shortest-job-first, and round-robin 
algorithm.  In the round-robin algorithm, assume the quantum is 5 time units. 
 
P1 17 
P2 6 
P3 10 
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Problem 3 (6 points) 
Suppose an operating system using exponential averaging initially estimates that a process will 
have a CPU burst time of 10 msec and that its next two burst times actually are 25 and 40 msecs.  
What will be the operating systems’ new estimate of the process’ next burst time if the 
exponential averaging algorithm is using an α parameter of .2? 
 
 
 
 
Problem 4 (6 points) 
In a timestamp-based protocol for object synchronization two timestamps are associated with 
each object.  Suppose only one timestamp was used with each object.  This timestamp would 
give the time of the most “recent” read or write operation.  Describe how the rules on page 229 
would be modified for this case.  Also mention any impact this change might have on system 
performance. 
 
 
 
 
 
 
 
 
 
Problem 5 (10 points) 
In Chapter 6, we studied two widely-used user-level synchronization systems, those of the 
Pthreads and those of the Java programming language.  Both synchronization systems provide 
two similar synchronization mechanisms, the mutex (synchronized methods in Java) and the 
conditional, which have a clear heritage in Hoare’s 1974 Monitors paper.   Briefly discuss the 
differences between these two methods.  Concisely explain why two methods are needed and 
describe situations in which it is appropriate to use one method and not the other. 
 
 
 
 
 
 
 
 
 
 
 
 
 


