Cosc 2P13

Assignment 2

(TBA, will be after mid term)

For this assignment you will be allowed to work in pairs. The object will be to investigate the dining philosopher’s problem. Start by finding a partner. Find code to the dining philosopher’s problem and get it working. The only thing that is asked is that you cite where the code came from. The language is immaterial, but must support concurrency. Thus C, C++, Java, Ada are all candidate languages. Furthermore, not all code will run on all operating systems. Thus, finding code and making it work can be a challenge.

There are 2 primary solutions to the problem, one using semaphores, the other using a monitor. For this assignment we will concentrate on the semaphore solution.

Question 1:

Using a semaphore solution similar to that described in fig 6.13, consider a 5 plate problem, (5 dinning philosophers), where 4 philosophers are allowed to eat at any one time. Randomize, the time eating, and time thinking variables, where each can range from 2 to 40 milli-sec. real time. In addition, add a time variable to record when each philosopher spent blocked.

Run the program, assume the restaurant will close 2 min after starting the run. As the program runs, record data to a data file which indicates relative to the start of the run, when each event took place. Thus for each philosopher, you will have an entry in the data file:

0.0 P1 thinking 

0.23 Pl gets left fork 

0.23 P1 gets right fork 

0.23 P1 eating 

0.39 P1 leaves.

assume P1 is blocked from getting the right fork for 10 sec because another philosopher has the right fork.

0.0 P1 thinking 

0.23 Pl gets left fork 

0.23 P1 is blocked

0.33 P1 gets right fork 

0.33 P1 eating 

0.49 P1 leaves.

Using Excel, graph each philosopher using the above data, 1 data set per philosopher. The graph may look similar to the following where each variable represents the philosophers state at time t.


Assume P1 starts off by thinking, at t1 P1 enters the room, gets 2 forks and starts eating, thus the state will change. At t2 P1 finishes eating so he leaves the room, going back to a thinking stage. At t3 P1 enters the room once again, but is blocked until t4, where some other process has released a fork, thus P1 enters the eating stage once again. At t5 P1 is full, stops eating, leaves and starts thinking, etc.

Each Philosopher should have a similar graph, and when compared, it should become obvious which Px caused Py to become blocked at a specific time t.

Do several runs, but only graph 1 run.

Note: an alternate way to graph this is to have 1 data variable represent all 3 states.


Note: same information, just different format.

Question 2:

Using the same program, increase the number of philosophers to 5, thus there are 5 place settings and 5 philosophers. We know, a deadlock should occur. Run your program 20 times. How long did it take for a deadlock to occur? To help determine if a deadlock did occur and when, implement the algorithm in section 6.4 of the book. Once a deadlock occurs, record the time and terminate the program.

Graph a chart which shows the state of each P up to the point of the deadlock.

If you are not getting the program to deadlock, consider reducing the thinking and eating times.

Question 3:

Assume we now wish to solve the deadlock problem when it occurs. Once way is to preempt one philosopher, that is, make him give up his fork. Modify the code implementing this change. Record the relative time t when each event took place. Create a graph.

Describe your reasoning for choosing a specific P to preempt? Note: random may not be the most fair. Why?

Marking Scheme

Marks will be awarded for completeness and demonstration of understanding of the material. It is important that you show fully your knowledge when providing solutions. Quality if solutions are considered when awarding marks.

Submission:

Submission is to be word processed. A printed copy is to be placed in a 9x12” envelope with a departmental cover page as per departmental policies. Submissions are to be placed in the assignment hand in box before the deadlines indicated at the top of the assignment. Be sure to cite your code source. 
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