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QUESTION #1 (each question is 15 points, total 45) 
Define, compare and comment on the following (within 1-3 sentences each):

[a] What is the uniform random routing algorithm? 

[b] Is this algorithm deterministic? Why?
In uniform random routing, nodes randomly pick a direction for each packet, with equal probability of picking either direction. It is non-deterministic algorithms because it is not known in advance which route will be taken.

2. 
[a] What is the difference between virtual cut through and blocking flow control?

[b] Which flow control strategy is used for wormhole routing?  

In virtual-cut through, whole packets can be stored in the case of blocking, while in blocking control only flits are stored and several nodes are blocked in the case of blocking. Warmhole routing is based on blocking flow control strategy.
3. 

[a] Does MPI support non-blocking receive and send? 
[b] Can we use non-blocking receive if the received value has to be used immediately in the next instruction? 
[c] Is additional synchronization needed if we use non-blocking receive? Why? 
Yes, MPI does support non-blocking send and receive. We cannot use non-blocking receive if the received value is needed immediately since we do not know if this value is received or not. Additional synchronization is usually needed when we use non-blocking receive. 
QUESTION #2 (total 20 points)
Using X-Y routing, show how the message is routed between the following source destination pairs:


a. (1,1) and (3,2)

b. (2,3) and (3,1)
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 QUESTION #3 (total 35 points)
Consider a network with 8Gbits/sec bandwidth per channel. The delay of a single router is 8ns. The packet length is 256 bytes and the message travels between the source and the destination through 4 routers. What is the latency of this message if we use wormhole routing?

Serial message delay is 256Bytes/1GBytes/s=256ns

Delay through routers is 4*8ns=32ns

Total delay T=256ns+32ns=288ns
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