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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 (32 points)

In the following code, three processes produce output using the routine ``putc'' and 

synchronize using two semaphores ``L'' and ``R.'' 

semaphore L = 3, R = 0;      /* initialization */ 

/* Process 1 */   
    /* process 2 */ 
/* process 3 */ 

while true {
                  while true { 

while true {  

      wait(L); 
    wait(R); 

        wait(R); 

      putc(`C'); 
      putc(`A'); 

      signal(R);
      putc(`B');  
       
        putc(`D'); 

}
       signal(R); 


}            
       
}
a) (8 points) How many D's are printed when this set of processes runs?
b) (8 points) What is the smallest number of A's that might be printed when this set of processes runs?

c) (8 points) Is CABABDDCABCABD a possible output sequence when this set of processes runs?

d) (8 points) Is CABACDBCABDD a possible output sequence when this set of processes runs?
Question 2 (25 points)
The following locking calls are made by a collection of processes. For each call, tell what happens. If a process fails to get a lock, it blocks. Initially none of the bytes are locked. 
a) (5 points) A wants a shared lock on bytes 0 through 10
b) (5 points) B wants an exclusive lock on bytes 20 through 30

c) (5 points) C wants a shared lock on bytes 8 through 40

d) (5 points) A wants a shared lock on bytes 25 through 35

e) (5 points) B wants an exclusive lock on byte 8
Question 3 (28 points)
A 14-GB disk with 1000 cylinders is used to hold 1000 30-sec MPEG-2 video clips running at 4 Mbps. They are stored according to the organ-pipe algorithm. Assuming Zipf’s law, what fraction of the time will the disk arm spend in the middle 10 cylinders?
PLEASE USE A SEPARATE SHEET FOR QUESTION 4

Question 4 (15 points)

Write a C program that creates two threads (with Win32 API functions). While one of the threads scans an input file (let's say the name of the file is "input.txt") character by character beginning from the first character of the file, the other thread scans it beginning from the last character backwards. Two threads should be able to access the file concurrently. Your program will print the first character that has been scanned by both of the threads and terminate. Assume the existance of a function mygetchar(FILE *fp), which reads and returns the character pointed by the file pointer fp, and moves the file pointer one character backwards.
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