Operating Systems (COP 4600) [Fall 2006] 

Test III
NAME:  ______________________________________________
Instructions:  

1) This test consists of 18 questions totaling 100 points.

2) You have 120 minutes to complete and turn in this test.

3) Short answer questions include a guideline for how many sentences to write.  Respond in complete English sentences.

4) This test is closed books, notes, papers, friends, neighbors, etc.

5) Use the backs of pages in this test packet for scratch work.  If you write more than a final answer in the area next to a question, circle your final answer.

6) Write and sign the following: “I pledge my Honor that I have not cheated on this test.” 

_______________________________________________________________________

_______________________________________________________________________




Signed: ______________________________________________

1.  [6 points]  
What is an operating system, and what are the primary high-level goals of an operating system? (2 sentences)
2.  [7 points]  
What is a semaphore, and how is one used? (3 sentences)
3.  [5 points]  
Of what does every thread in the same process have its own copy?
4.  [5 points]

Consider a system with 3 instances of resource A, 14 of B, 12 of C, and 12 of D.

Is the state below safe?  Circle one:

YES


NO

If you circled YES, list a sequence in which processes can be executed in order to satisfy their maximum needs:





________________________________________________



       Has Resources


       Max Resources
Process
A
B
C
D   

A
B
C
D
P0

0
0
1
2

2
0
1
2

P1

1
0
0
0

1
7
5
0

P2

1
3
5
4

2
3
5
6

P3

0
6
3
2

0
6
5
2

P4

0
0
1
4

0
6
5
6

5.  [6 points]  
Consider the following process arrival and burst times.

Process   Arrival Time (ms)   Burst Time (ms)
P0

0


6
P1

1


8
P2

2


5
P3

3


6
a) Draw the Gantt chart for non-preemptive SJF scheduling of the process’ bursts.

b) What is the average turnaround time with non-preemptive SJF scheduling?
6.  [10 points]

List all possible outputs of the following program.

int i = 5;

int main() {

  int pid = fork();

  pid = fork();
  if(pid==0) {

    i+=15;

    execlp("/bin/echo", "echo", "hi", NULL);
    printf("%d\n", i);

  }
  else if(pid>0) {

    printf("%d\n", i);

  }
}
7.  [4 points]  

Which of the four standard “necessary conditions” for deadlock does the banker’s algorithm avoid?

8.  [6 points]  
An operating system has the following segment table.

Segment
Base

Limit
     0

1300

300
     1

200

200
     2

2400

1300
     3

500

900
a) For each of the following logical addresses, what happens when that address gets accessed (e.g., which physical address gets accessed)?

< 1, 255 >

< 2, 255 >

< 3, 255 >

b) If there is anything inconsistent about the segment table above, what is it?  
(Leave blank if segment table is consistent.)
9.  [5 points]  
What is a page table? (1 sentence)

10.  [3 points]

In a paging system, approximately how much memory would we generally expect to lose per process due to internal fragmentation? (1 sentence)
11.  [6 points]

How does LRU page replacement work, and how does it approximate optimal page replacement? (2-3 sentences)
12.  [4 points]

What is prepaging? (1 sentence)
13.  [7 points]

Assume a TLB has 16 entries and a total size of 96 B on a byte-addressing system.  Frame size is 1 KB, physical memory is 32 MB, and logical memory is 4 TB.  
What fraction of the TLB is used to store frame numbers?
14.  [5 points]

How large are frames on a byte-addressing system with the following specifications?

Physical memory size = 128 MB

Logical memory size = 1 GB

Number pages = 4096

TLB size = 1 KB

Page table size = 64 KB
15.  [5 points]

Consider an access-control matrix M defined such that M(u,f) contains the set of access rights user u holds on file f.  Access rights may be R, W, E (for read, write, and execute), or any combination of these.

Assume a system on which users may belong to groups.  Every user may belong to multiple groups (or no group at all).  The system has three types of files: text, PDF, and executable.  Moreover, the following restrictions (and no others) are in place:

· Every user has R and W rights to all files that user owns, plus E rights to executable files that user owns.

· Users in the same group have R and W rights to each other’s text files, R rights to each other’s PDF files, and E rights to each other’s executable files.

· A Root user is considered to own all files.

The system has three users: u1, u2, and u3.  Users u1 and u3 are in the same group, and u2 is a Root user.  Circle all of the true statements below.
(a) For all PDF files f owned by u3, M(u2, f) contains W.
(b) For all PDF files f owned by u3, M(u2, f) contains E.
(c) For all text files f owned by u3, M(u1, f) contains R.
(d) For all executable files f owned by u3, M(u2, f) contains E.
(e) For all PDF files f owned by u3, M(u1, f) contains W.
16.  [5 points]

What are one major benefit and one major drawback of allocating disk space for files contiguously? (1-2 sentences)
17.  [6 points]

Consider the following sequence of disk accesses.  Each number in the list denotes a cylinder requiring access, where cylinders are numbered from 0 (outermost) to 500 (innermost).
220, 430, 230, 110, 30, 180, 300
a) Assuming the disk head is initially over cylinder 220 and no other accesses enter the scheduling queue, over how many cylinders does the disk arm travel when applying a SSTF-scheduling algorithm to the above sequence of disk accesses?
b) Applying one of the standard disk-scheduling algorithms results in minimal arm movement for the sequence above.  Which is it?
18.  [5 points]  

What is type safety?  (1-2 sentences)
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