CEG 4131 Assignment 2—-Solutions
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The complexity of the crossbar network can be estimated as follows. At each
crosspaint, there are 2 AND gates and 2 OR gates. But in the last row (processor )
and last column (memory module n). we do not need OR gates for the read fwrite
operation. Therefore. there are 2n® AND gates and 2n =21 OR gates. In practice,

each AND or OR gate in the diagram consists of w two-input AND or OR gates
as shown in the following diagram.
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In total, the number of two-input AND gates is 2n?w, and the number of
two-input OR gates is (2n® — 2n)w.

(b) The schematic diagram of the arbiter is shown below:
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In case of conflicting Tequests to access the same memory module, the arbiter
will grant priority to the processor with the smallest number. There are (n—1)
two-input AND gates along each column, leading to a total requirement of nln—1)
such gates.



