COMP 734 Midterm 1
Wed, Oct 26, 2011, 2:00-3:15
Instructions

1. Please spread out and try and sit in alternate seats.

2. This is a closed book exam. 
3. Write on the exam itself. 
4. Write on the opposite side of a question page if there is not enough space to solve a problem.
5. There are:

· 6 numbered pages including this one; there are no blank numbered pages
· 2 questions and 7 parts
· 75 possible points.  Point values appear in brackets next to each question

6. You have 75 minutes.
7. Explain all answers.
8. If you need to make any assumptions to clarify a problem, write your assumptions down. Only reasonable assumptions get full credit.

Pledge: I have neither given nor received unauthorized aid on this exam.


(signed)____________________________________
Please do not write below

1. _____/33

2. _____/41



Total: _____/ 75
1. [33 pts.] Process Coordination/Synchronization
For this question, you are free to choose any implementation of a monitor such as a Java monitor.
a. [8 pts.] Explain, giving an example, why a distributed program may need to use a process coordination/synchronization mechanism.

b. [10 pts.] Describe the semantics of the wait and signal operation of a semaphore.

c. [15 pts.] Write a monitor that simulates a semaphore. The monitor should define two entry procedures that simulate the signal and wait operations on a semaphore.

2.  [42 pts.] Input vs. Free Ports
For this question, assume explicit send and receive operations. You are free to make any assumptions about the operations such as whether they perform remote assignment or procedure call, and when and if these operations block, and whether they can be selected or guarded. 
(a) [6] How is a free port different from an input port? Be sure to explain the difference in both the send and receive operations.
(b) [8 pts] Explain, giving an example, what advantages a free port offers (to the application programmer) over an input port?
(c) [20 pts.] Explain how you can simulate a free port using an input port.  Ideally, you should be able to describe the implementation of the simulated send and receive operations using pseudo code. You are free to make different assumptions about the free port operations you simulate and the input port operations you use in the simulation. For instance, the free port operations can do remote assignment and the input port operations can do remote procedure call. Be sure to state the assumptions you make about these operations.
(d)  [8 pts.]  Suppose an application needs an input port. It could use an implementation of an input port directly, or use your (or some other) implementation of the more general free port. Compare the performance of the two alternatives. You should be able to answer this question, at least partly, even if you did not correctly do the previous part.
