[image: image1.png]ches are important to providing a high performance memory hierarchy to
processors. Below is a list of 32-bit memory address references, given as word
addresses.

a. | 1,134,212, 1,135,213, 162, 161, 2, 44,41, 221
b. | 6,214,175,214, 6,84, 65,174, 64, 105, 85, 215

5.3.1 [10] <5.2> For each of these references, identify the binary address, the tag,
and the index given a direct-mapped cache with 16 one-word blocks. Also list if
each reference is a hit or a miss, assuming the cache is initially empty.




[image: image2.png]For a direct-mapped cache design with 32-bit address, the following bits of the
address are used to access the cache.

31-10 o4 30

b. 3112 1115 40

5.4.1 (5] <5.2> What is the cache line size (in words)?
5.4.2 [5] <5.2> How many entries does the cache have?

5.4.3 [5] <5.2> What is the ratio between total bits required for such a cache
implementation over the data storage bits?

Starting from power on, the following byte-addressed cache references are
recorded.

0416 132 | 232 | 160 | 1024 | 30 | 140 | 3100 | 180 | 2180

5.4.4 (10] <5.2> How many blocks are replaced?

5.4.5 [10] <5.2> What is the hit ratio?




[image: image3.png]5.4.6 [20] <5.2> List the final state of the cache, with each valid entry represented
as a record of <index, tag, data>.




