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A four-way set-associative cache memory has four words in each set. A replacement procedure based on
the least recently used (LRU) algorithm is implemented by means of 2-bit counters associated with each
word in the set. A value in the range 0 to 3 is thus recorded for each word.

When a hit occurs, the counter associated with the referenced word is set to 0, those counters with values
originally lower than the referenced one are incremented by 1, and all others remain unchanged. If a miss
occurs, the word with counter value 3 is removed, the new word is put in its place, and its counter is set to
0. The other three counters are incremented by 1.

Show that this procedure works for the following sequence of word reference: A, B, C, D, B, E, D, A, C, E,
C, E. (Start with A, B, C, D as the initial four words, with word A being the least recently used.)
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