Exercise#7

Cache and VHDL
1. Consider a cache with 64 blocks and a block size of 16 bytes. What block number does byte address 1200 map to?

2. Assume there are three small caches, each consisting of four one-word blocks. One cache is fully associative, a second is two-way set associative and the third is direct mapped. Find the number of misses for each cache organization given the following sequence of block addresses: 0, 8, 0, 6, 8. Use word addresses.
3. Associativity usually improves the miss ratio, but not always. Give a short series of address references for which a two-way-associative cache with LRU replacement would experience more misses than a direct-mapped cache of the same size.

4. Cache C1 is direct mapped with 16-one word blocks. Cache C2 is direct-mapped with 4 four-word blocks. Assume that the miss penalty for C1 is 8 clock cycles and the miss penalty for C2 is 11 clock cycles. Assuming that the caches are initially empty, find a series of address  references for which C2 has a lower miss rate but spends more cycles on cache misses than C1. Use word addresses.
Note: In all the questions above, a final answer is not enough, you need to show how you got to the result.

5. Model a SR flip flop using VHDL processes.
