Chapter 3 - IPC
Due: Tuesday, October 6
Consider this situation. There are 4 processes (P1, P2, P3, P4) and 3 types of resources (A, B, C), each with 3 instances of that type of resource. P1 is holding 2 of the A resources and requesting 1 more A. P2 is holding 1 of A, 1 of B, and 1 of C. P3 is holding 1 of B and 2 of C and requesting 2 more of B. P4 is holding 1 of B and requesting 1 of C.
a. Draw the Resource Allocation Graph for this

b. Draw the Resource Usage Table for this

c. Show the steps and the final Reduced Resource Allocation Graph

d. Answer which, if any, of the processes are in deadlock

What if we changed the above situation slightly so that P2 is holding 1 of A, 1 of B, and 1 of C, but also requesting 1 more of C? Answer the following (do it separately from the above diagrams—don’t try to merge your answer with the diagrams above).

a. Draw the Resource Allocation Graph for this

b. Draw the Resource Usage Table for this

c. Show the steps and the final Reduced Resource Allocation Graph

d. Answer which, if any, of the processes are in deadlock

Suppose we have a printer in the lab that every computer can directly print to by sending multiple blocks (packets) of a document to be printed to the printer. The printer can store these blocks in its own local memory as they arrive and can decide when to begin printing any given document. It also knows which blocks belong to which documents (e.g., document IDs) and has sequence numbers and overall size information on each block in order to print them in the right order (e.g., 1 of 6, 2 of 6, …, 6 of 6).
a. Show that the 4 conditions for deadlock apply (give 4 answers similar to how 3.11 was done)

b. Give at least 3 ideas on how to prevent deadlock by denying one of the 4 conditions. I want each idea to deny a DIFFERENT one of the 4 conditions. Also explains briefly how it relates to that condition so that I know you understand that that is indeed what you are denying and the definition of that condition.

What is the difference between a deadlock and a race condition? Give an example of each that you may have seen in your computer experiences. Try to think of some interesting new examples related to the newest technologies if you can.

