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1.- In this assignment you will implement a deadlock free variant of the bounded-buffer producer/consumer using BACI (C - -). C- - is a subset of C + + that allows you to declare semaphores and apply the operations P and V.

You will need at least three semaphores named:

a) Full – to stop the producer from producing item when the buffer is full. (initial value five)

b) Empty – to stop the consumer from consuming items from the buffer when the buffer is empty (initial value zero)

c) Mutex – to allow only one process in the critical section. (initial value one)

In this variant of the producer/consumer, there will be one producer (P) and two Consumers (C1, C2) and the size of the buffer is 5.

The producer will produce 100 items and stop running.  

The consumers will consume items from the buffer, and the consumer that consume the last item, say Ci, must inform the other consumer, say Cj, that the last item has been consumed and stop running. When Cj receives the information that the last item has been consumed, it will stop running. 

Note: All processes must run to completion properly.  

A variable named counter can be used to control the number of items to be consumed. The producer can initially set up counter to 100 and the consumers can decrement counter by one each time an item is consumed. Do not forget that counter is a shared variable and a semaphore is needed to guarantee mutual exclusion on the counter shared variable.

Project Direction 
You will write the program based on the BACI environment. Download jBACI Version 1.4.5 executable files, example files and documentation from:
http://inside.mines.edu/~tcamp/baci/baci.html
http://cs.hbg.psu.edu/~null/baci/
The BACI support C-- programming, which is a subset of C++ extended with primitives for process synchronization (Semaphores and Monitors).  
Test your solution

You must run and test your solution for three cases as explain below and compare and comment on the results emitted by each test:

a) Test your first solution

b) Introduce a time delay in the producer and test your solution

c) Introduce a time delay in one of the consumers and test your solution

Project Submission 
What to submit?

For each test you must submit to webcourses: the source code and the output file showing the results
Example for the print out of results:

Item 1 produced

Item 2 produced
Item 3 produced

Item 1 consume by C1

Item 4 produced 

Item 2 consumed by C2

Item 3 consumed by C1
…..

