SPRING 2004 LS

Qualifying Exam in Operating Systems and Computer Architecture

SSN:

l. (32 points) Answer the following:

1. Define the three types of multicast orderings.

ii. Give three differences between mutual exclusion and leader election.




2. (35 points) Consider the following instance of the logical tree structure for

tmplementing token-based mutual exclusion. The tree is the complete binary tree on 7
nodes, which are labeled inorder. Node 1 has the token and all queues are empty initially,
Al this moment requests to claim the token come cvery one unit time apart in the order
7,6,54,3,2,1. Assume communication delay between each pair of nodes 1s also one unit.
Show the distribution of requests in the request queue at each node after node 7 has

claimed the token and has been in its critical section for 3 units of time. What is the final
order of execution sequence?
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3. (33 points) Answer the following Questions.

(i) Describe Amdahl's law for speedup.

(i) What are the three components of CPU performance? Express CPU time
in terms of these three components.

(i) You have optimized as well as non-optimized versions of a program.,
where the optimization is with respect to arithmetic operations. Your
benchmark experiments revea! that:

(a) 10%:of the instructions in the uncptimized version are arithmetic
OPErALiOns.

(b) Clock rate of the unoptimized versicn is 10% higher.

(¢) The optimized version executes two thirds as many arithmetic
operations as the unoptimized one. All other dynamic instruction
counts are unchanged.

(d) All instructions take one clock cycle,

Which is faster, optimized or unoptimized. Justify Quantitatively.



