CSC429 Homework 1 


Fall 2014
          Assigned on 09/18/2014
          Due on 10/9/2014
Problem 1. (textbook 2.7) What are the major differences between message-passing and shared-address-space computers? Also outline the advantages and disadvantages of the two.

Problem 2. (textbook 2.8) Why is it difficult to construct a true shared-memory computer? What is the minimum number of switches for connecting p processors to a shared memory with b words (where each word can be accessed independently)?

Problem 3. (textbook 2.9) Of the four PRAM models (EREW, CREW, ERCW, and CRCW), which model is the most powerful? Why?

Problem 4. (textbook 2.17) Determine the bisection width, diameter, and total number of switching nodes in (p×(p mesh of trees assuming that the nodes at intermediate levels (which are non-leaf nodes) are switching nodes.
Problem 5. What is the structure of a complete omega network? Please draw a figure of a complete omega network connecting sixteen inputs and sixteen outputs.

Problem 6. Consider two algorithms for solving a problem of size N, one that runs in N steps on an N-processor machine and one that runs in (N steps on an N2 processor machine. Which algorithm is more efficient?
Problem 7 (textbook 5.2) Consider the search tree shown in Figure 5.10(a), in which the dark node represents the solution. 

a. If a sequential search of the tree is performed using the standard depth-first search (DFS) algorithm(section 11.2.1), how much time does it take to find the solution if traversing each arc of the tree takes one unit of time?

b. Assume that the tree is partitioned between two processing elements that are assigned to do the search job, as shown in Figure 5.10(b). If both processing elements perform a DFS on their respective halves of the tree, how much time does it take for the solution to be found? What is the speedup? Is there a speedup anomaly? If so, can you explain the anomaly?

[image: image1.png]Figure 5.10. Superlinear(?) speedup in parallel depth first search.

Solution

(@) DFS with one processing element




