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Problem Statement


Create a program that has three smoker threads and one agent thread. The smoker threads start off with one ingredient each and the agent thread has all three ingredients. The agent thread puts two ingredients on the table then waits for a smoker to pick them up, roll the cigarette, smoke it, and then signal the agent to put two more ingredients on the table.

Analysis


To solve this problem the program must have multi-synchronized threads. A mutex and a condition variable can be used to control the flow of the program. The mutex will make sure the program gets a lock on the resources it needs and the condition variable will be used to wait and signal threads.

Algorithm Design


Agent Thread: When created it enters an infinite loop and selects two random ingredients by using a for loop that runs for the number of ingredients minus one (the size of our table). Inside the for loop it picks a random number then compares it to the last selected number to make sure that they are not the same. If they are the same then it selects another random number. After this it sets the table[i] equal to ingredient[random number] then it sets the last ingredient variable equal to the random number it just used. The agent thread prints out what ingredients it put on the table then waits for a thread to signal it on completion.


Smoker Thread: The thread accepts one argument, which is the ingredient the tread is going to have. It prints out what ingredient it has, waits to start, then enters an infinite loop. At the start of this loop it gets a lock on the mutex, checks if it can make a cigarette, if it can it prints out that it is smoking, clears off the table, increases the counter variable, signals the agent thread, releases the lock, then checks for a cancel. If it cannot make a cigarette it releases it just releases the lock and checks for a cancel.


Main Thread: First prints out necessary information for the user, starts the smoker threads (giving them each an ingredient), waits for the user to tell the program to start, and then creates the agent thread. It then waits for the user to enter a key to stop the program. Once the key is entered it cancels all the running threads, prints out how many cigarettes were smoked, destroys the mutex and condition variables then exits the process.

Program Input/Output


The user presses any key then hits enter to start the program, and does the same top stop it. At the very beginning of the program it prints out the smoker thread id’s and what ingredients they started with. Each smoking cycle it prints out what the agent put on the table and which smoker thread went out to smoke. At the end of the program (when the user tells it to stop) it reports how many cigarettes were smoked.

Results


Threads ran as expected and there was no deadlocks for the amount of time I left it running (the most I tried leaving it running was five minutes). The program was tested on Windows XP, 2000, and 98. The results are correct and seem to stay correct for the duration of the program. In order to save paper the results of the program were trimmed down.

------------------------------------------------

NOTE: Press any key then enter to start

------------------------------------------------

NOTE: Press a key then enter to stop

------------------------------------------------

Smoker ID# 4007368: Started with Paper

Smoker ID# 4007680: Started with Tobacco

Smoker ID# 4007536: Started with Match

s

Agent  ID# 4014064: Put Paper and Tobacco on the table

Smoker ID# 4007536: Went out for a smoke

Agent  ID# 4014064: Put Match and Tobacco on the table

Smoker ID# 4007368: Went out for a smoke

Agent  ID# 4014064: Put Paper and Match on the table

Smoker ID# 4007680: Went out for a smoke

Agent  ID# 4014064: Put Paper and Tobacco on the table

Smoker ID# 4007536: Went out for a smoke

Agent  ID# 4014064: Put Match and Paper on the table

Smoker ID# 4007680: Went out for a smoke

Agent  ID# 4014064: Put Tobacco and Match on the table

Smoker ID# 4007368: Went out for a smoke=

144 coffin nails smoked!

Press any key to continue . . .

