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QUESTION #1 (a, b, c, d 10 points, total 40) 
Only one answer is correct a, b, or c. Choose one answer?
1. The following network is asymmetric:

[a] Hypercube

[b] 2D Mesh

[c] Ring

2. If the main concern in the design of the interconnection network is configurability (ability to easily add more nodes), then which multistage network should be used:

[a] Bus

[b] Omega network

[c] Crossbar network

I will accept both A and B here. It is easiest to add a node to the bus. If we want to add the node to the crossbar with nxn switches then we have to add additional 2n-1 switches. B is correct since the Omega network is a multistage network that is easier to add a node.
3. The number of permutations in 8x8 crossbar network is 

[a] 256

[b] 40320

[c] 16777216
4. In a single-bus system that uses split transactions

[a] Both masters and slaves have to compete for the bus by arbitration

[b] Only the masters have to compete for the bus by arbitration

[c] No arbitration is necessary

QUESTION #2 (a, b, c 20 points, total 60 points)
a. Compute the diameter and bisection width for 3D mesh with p=64 processors.

P=64 processors means that there are 4 processors in one dimension. Bisection width is 4*4=16 and D=9. 
b. Compute the diameter and bisection width for 2D torus with p=64 processors (assume that routing is bidirectional).

The number of nodes in one dimension is 8.

D of the ring is 4, so that D of the torus is 8. Bisection width is 2*8=16
c. Construct an 8-input Omega network using 2 x 2 switch modules in multiple stages. Show the routing of the message from input 010 to output 110.
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