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Problem 2 Solution
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Problem 3
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Problem 4

For each topology, a different number of wires are usable for single core-core
communication.

For the mesh, the 256 wires are divided up into 64 in each direction
(North,East,South,West) and of these 64 wires, 32 are dedicated in each direction.

For the crossbar, since the switching logic is buried in the interconnect, 128 bits are
available for transmission, and 128 are used for received data at each node.

For the ring, 128 bits are used for communication with each side. And since it is
bidirectional, 64 bits are available for transmission/reception.

The average # of hops to be traversed on a mesh network is 2.667.

The average # of hops to be traversed on a bidirectional ring (assuming minimum
distance traveled) is 4.2667.

Mesh Latency

1024/32 = 32 flits per packet

Zero-Load Latency = 32*0.5ns + 2.667*(6ns+0.5ns) = 33.34ns
Ring [ atency

1024/64 = 16 flits per packet

Zero-Load Latency = 16*0.5ns + 4.2667*(6+0.5ns) = 35.7 ns

Crossbar Latency

1024/128 = 8 flits per packet
Zero-Load Latency = 8*0.5ns + 2.667*0.5ns = 5.33ns
Note: This solution did not assume processing time at the source/destinations

additionally, but that is also acceptable and only adds a constant amount of time to each
answer.
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